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TECHNICAL MEMORANDUM

Date: April 4, 2008

To: Craig Rankine, Ecology

From: Rick Wadsworth, P.E.

Subject: Outdoor Air Data and Wind Direction Information
cc: Patty Boyden, Port of Vancouver

Lisa Pearson, Ecology

Rod Schmall, Ecology

Barbara Trejo, Department of Health
Richard Roché, Parametrix

Project Number:  275-1940-006 (0107/4979)
Project Name: SMC/Cadet RI/FS — Comprehensive Air Monitoring Plan

This technical memorandum has been prepared for the Washington State Department of Ecology
(Ecology) to present historical outdoor air data and wind direction information for the SMC/Cadet site
located in Vancouver, Washington. It is our understanding that the outdoor air data and wind direction
information can used to select an appropriate data set for the calculation of background concentrations in
the project area. However, based on comments received from Ecology and the Washington Department
of Heath (DOH) on the January 2007 Draft Comprehensive Vapor Intrusion Evaluation and Indoor Air
Monitoring Plan (CAMP), it was indicated that Ecology will provide the statistical method to be used in
the background calculation. In order to facilitate this process, Parametrix is submitting the following
information:

Table 1. Outdoor Air Sample Results — 2002 through 2008

Table 2: Selected Outdoor Air Sample Results and Primary Wind Direction
Table 3: Proposed Outdoor Air Data Set for Background Calculation
Figure 1. Outdoor Air Sample Locations

Attachment A: Wind Direction Rose Plots for Outdoor Air Sample Dates

The primary focus of this evaluation is to select outdoor air samples which are not impacted by the
presence of the shallow trichloroethylene (TCE) plume. Thereis potential that volatilization of TCE (and
other constituents) from groundwater into the atmosphere may be occurring and therefore influencing the
outdoor air sample results. Table 1 includes all outdoor air data collected to date in the project area,
which have been collected since approximately 2002. However, it should be noted that most of the
samples collected prior to 2007 were collected within the North Fruit Valley Neighborhood (NFVN)
within the known area of the TCE plume. In early 2007, outdoor air samples were primarily focused on
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those areas located outside of the shallow TCE plume. All sample locations were approved by Ecology
and DOH.

Figure 1 shows the location of all outdoor air samples collected from 2002 through 2008. In addition, the
approximate extent of the combined TCE plume in the shallow aquifer is shown. For the purposes of this
screening process, the TCE plume shown is from groundwater data collected in September 2007.
Although the groundwater concentrations within the plume have dropped significantly in recent years, the
aeria extent of the plume (i.e. area bounded by 5 micrograms per liter) has not changed dramatically.
Therefore, the September 2007 TCE plume appears to be representative of the aerial extent and can be
used for the selection of an appropriate outdoor air data set.

As shown in the figure, outdoor air locations CM-MW-09-OA, FRAM-0OA, 3301-FR-OA, 1616-31-OA,
and CM-MW-21-OA are located outside of the known TCE plume. Outdoor air sample locations SGS-
OA and GMW-OA are aso located outside of the shallow TCE plume. However, the data from these
locations are not recommended to be used due to the SGS-OA sample location near the ST Services
TCE/PCE plume and GMW-OA located near the air stripper at Great Western Malting.

The shaded portions of Table 1 indicate the outdoor air data which is recommended to be removed from
the background calculation data set. These were not deemed appropriate based on the following reasons:

= Sample location within the shallow TCE plume area

= Elevated detection limit not consistent with remaining data set

= Quality assurance/quality control evaluation rejected the data

» Samplelocation near areas of potential impact (i.e. GWM air stripping towers, ST Services)

Based on these criteria, Table 2 includes al outdoor air data not removed as part of the first screening
process. Wind direction information was then used to further screen the outdoor air data. The wind
direction information was obtained from the Pearson Field westher station, which is located to the
southeast of the project area. Rose plots were developed for each day of outdoor air sample collection
and are included in Attachment A. As shown in the rose plots, wind direction and speed can be highly
variable. However, a number of sampling events appear to have occurred in relatively consistent wind
direction conditions. Note that Table 2 includes a column for the primary wind direction obtained from
the rose plots, but that this information is only a summary and the rose plots should be reviewed to fully
understand the variables of wind direction and speed. The location of the outdoor air sample was
evaluated against the wind direction and the location of the TCE plume. The shaded data in Table 2
indicates that the wind direction is such that the outdoor air data could potentially have been impacted by
the shallow TCE plume.

Table 3 includes the proposed data set for background calculations. Based on the evaluation process,
approximately 21 outdoor air samples are representative of background conditions with no significant
influence from the TCE plume. It is expected that Ecology will provide the Port of Vancouver with the
statistical method to be used on an approved data set.

Port of Vancouver 275-1940-006
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TABLE 1: OUTDOOR AIR SAMPLING RESULTS - 2002 through 200¢

North Fruit Valley Neighborhood

Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride
Sample
(iit-XX-OA-22) Daf; ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv
1616-31-OA-24 07/21/04 013U 00320  |0.065U  0.016U 0.08J 0.03J 0.9 0.13 0.65 U 0.16 U 0.13 0.024 0.042U _ 0.016U
1616-31-0A-24 01/06/05 0.11 0.02 0036U  0.0089U [o.0063J 0.00163 [0.037 0.0091 0019J 000723 J0.036U  0.0091U [0.18 0.027 0.0055J 000143 o.11 0.02 0036U  0014U
1616-31-0A-24 02/25/05 0.11 0.02 0036U  0.0089U |0.0093 0.0023 0.034 0.0084 0.022 0.0083 0036U  00091U [0.34 0.05 0.0069 0.0017 0.099 0.018 0036U  0014U
1616-31-0A-24 06/15/05 0.097 0.018 0039U  0.0096U |o.0068 0.0017 0.029 0.0072 0.026 0.0099 0039U  0.0098U 0.041 0.006 0039U  0.0098U [0.0096 0.0018 0039U  0.015U
1616-31-0A-24 08/31/05 0.093 0.017 0034U  0.0084U [0.0096J 0.00243 [0.023 000493 0.019UJ 0.0072UJ [0.034U  0.0086U [0.038 0.0056 0034U  00086U J0.0061J 0.0011J [0.034U  0.013U
1616-31-OA 09/13/07 0.056 0.01 0034U  0.0083U [0.034U 0.0085U [0.034U  0.0083U [J0.034U  0013U |0.034U  0.0085U |o.1 0.015 0034U  00085U [0.034U  00063U [0.034U  0.013U
1616-31-OA 09/15/07 0.062 0.011 0038U  0.0094U [o.038U  00096U [0.04 0.0098 0038U  0014U Jo038U  0.0096U [0.077 0.011 0038U  00096U J0.038U  00071U [0.038U  0.015U
1616-31-OA 09/20/07 0.069 0.013 0037U  0.0091U [0.037U  0.00903U [0.037U  0.0091U [0.037U  0014U J0.037U  0.0093U |0.17 0.025 0037U  0.0093U 0.063 0.012 0037U  0.014U
1616-31-OA 09/30/07 0.062 0.011 0036U  0.0089U [0o.036U 0.0091U [0.036U  0.0089U [0.036U 004U J0.036U  0.0091U |0.057 0.0084 0036U  00091U [0.036U  0.0067U [0.036U  0.014U
1616-31-OA 12/18/07 0.064 0.012 0044U  0011U |o04sau  0011U  [o.052 0.013 0044U  0017U Jo044U  0011U o3 0.044 0044U  0011U J0.044U  00081U [0.044U  0.017U
1616-31-OA 12/19/07 0.077 0.014 0036U  0.0088U [o.0s6U  0.009U [0.038 0.0094 0036U  0014U JoossU  0009U [0.072 0.011 0036U  0009U J0.036U  00067U [0.036U  0.014U
1616-31-OA 12/21/07 0.071 0.013 0039U  00097U Jo.039U  0.00909U [o.04 0.0099 0039U 00150 Jo.o3ou  00099U [o.4 0.059 0039U  0.0099U J0.099 0.018 0.039U  0.015U
2105-28-OA-24 09/16/03 0.23 0.042 0037U 000910 [0.037U  |0.0093U [0.027 0.0067 0.022 0.0083 0037U  00093U 0.39 0.058 00370 000930 [0.62 0.12 0037U  0014U
2105-28-OA-24 10/02/03 0.31 0.057 0.0084 0.0021 0.017 0.0043 0.022 0.0054 0.025 0.0095 0.01 0.0025 0.57 0.084 0031U  00078U [0.81 0.15 0031U 0012V
2105-28-OA-24 01/30/04 0.13 0.024 0.021 0.0052 0.0061 0.0015 0.032 0.0079 0.077 0.029 0036U  00091U J0.062 0.0091 0036U  00001U o1 0.019 0036U  0014U
2105-28-OA-24 01/06/05 0.11 0.02 0032U  0.0079U [o.0063J 0.00163 [0.036 0.0089 0017J 000643 Jo.032U  00081U [0.25 0.037 00043  0001J [o51 0.095 0.0042J  0.0016J
2105-28-OA-24 02/25/05 0.11 0.02 0037U  0.0091U [o.014 0.0035 0.034 0.0084 0.035 0.013 0.0093 0.0023 0.3 0.044 0.0053 0.0013 0.2 0.037 0037U  0014U
2105-28-OA-24 06/15/05 0.1 0.018 0.04U 0.00909U |0.0066 0.0017 0.029 0.0072 0.028 0.011 0.04 U 0.01U 0.089 0.013 0.04 U 0.01U 0.0071 0.0013 0.04 U 0.016 U
2105-28-OA-24 08/31/05 0.099 0.018 0041U 001U 00089J 0.0022J [0.0253 000623 [0.018UJ 0.0068UJ f0.041U  0.01U 0036J  00053J [0.041U 001U 0.0096J 00018J [0.041U  0.016U
2105-28-OA-GB 10/02/03 0.2 0.037 0.0026 0.00064  |o.012 0.003 0.02 0.0049 0.013 0.0049 0.0042 0.0011 0.3 0.044 0031U  00078U [0.37 0.069 0031U 0012V
2110-28-OA-GB 11/15/04 12U 022U 12U 03U 120 03U 120 03U 120 0.45U 120 03U 12U 0.18 U 12U 03U 12U 0.22 U 12U 0470
2206-28-OA-24 09/08/02 0.14 0.026 15U 0.37U 0075U  0.019U  [0.019 0.0047 0077U 00290 |15U 0.38 U 0.13 0.019 15U 0.38 U 0.14 0.026 0.3U 012U
2206-28-OA-24 05/07/04 0.18 0.033 013U 0032U |o.062U  0016U Jo.064aN  0.016N  [0.15 0.057 0.12 U 0.03 U 0.12 0.018 0.62 U 0.16 U 0066U 00120 [0.04U 0.016 U
2500-FO-OA-24 08/31/05 0.095 0.017 0032U  00079U J0.008J  0.002J  [0.02J 0.0049J |0.013UJ 0.0049UJ [0.032U  00081U [0.023J  |0.0034J [0.032U  0.0081U [0.0057J 00011J |0.032U  0.013U
2500-FO-OA-24 (Dup)  |08/31/05 0.093 0.017 0041U 001U 0012  0003J  [Jo.02J 000493 00323 0012 fJoo4aru 001U 0025J 000373 o.041U 001U 000573 000113 J0.0056J  0.0022J
2805-UN-OA-24 09/08/02 0.14 0.026 140 035U 0068U 00170  |0.022 0.0054 0.18 0.068 14U 0.35U 0.093 0.014 14U 0.35U 0.065 0.012 0270 011U
2805-UN-OA-24 10/02/03 0.4 0.073 0.0065 0.0016 0.029 0.0073 0.025 0.0062 0.086 0.033 0.018 0.0045 0.66 0.097 0039U  00098U 1.7 0.32 0039U  0.015U
2805-UN-OA-24 01/30/04 0.13 0.024 0036U  0.0089U |0.0091 0.0023 0.032 0.0079 0.029 0.011 0036U  00091U J0.061 0.009 0036U  00091U [0.29 0.054 0036U  0.014U
2805-UN-OA-24 05/08/04 0.17R 003LR |o11r 0027R  |0o.0s5R  0014R  Jo1R 0025R  |o.18R 0068R  |0.11R 0028R  |0.15R 0022R  |o55R 0.14R 0.12R 0022R  Jo035R  0.014R
2809-UN-OA-24 09/08/02 0.14 0.026 150 0370 0073U 00180  |o.021 0.0052 0.15 0.057 15U 0.38 U 0.087 0.013 15U 0.38 U 0.068 0.013 029U 011U
2914-UN-OA-24 01/30/04 0.13 0.024 0.021 0.0052 0.0069 0.0017 0.033 0.0081 0.04 0.015 0037U  00093U [0.066 0.0097 0037U 000930 [o0.14 0.026 0037U  0014U
2914-UN-OA-24 07/21/04 0.13 0.024 013U 0032U |o.062U  0016U [0.041N 001N 0.026NJ |0.0099NJ [o.12u 0.03U 0.48 0.071 0.62U 0.16 U 0038U  00071U [0.04U 0.016 U
2914-UN-OA-24 01/06/05 0.11J 0.02J 0049UJ 0.012UJ [0.0055J 0.0014J [0.0353 000863 [0.0143 000533 J0.049UJ 0.012UJ [0.16J 00243  |0.049UJ 001203 [0.18J 00333  [0.049UJ  0.019 UJ
2914-UN-OA-24 (Dup) |01/06/05 0.11J 0.02J 0042UJ 001UJ 004203 0.011UJ [0.0343 000843 [0.0473 00183  Jo.042Ul 0011UJ [0.17J 00253 00053  00013J [0.18J 00333  [0.0059J  0.0023J
2914-UN-OA-24 02/25/05 0.11 0.02 0037U  0.0091U |o.01 0.0025 0.035 0.0086 0013U  0.0049U |0.0073 0.0018 0.32 0.047 0.0051 0.0013 0.17 0.032 0037U  0014U
2914-UN-OA-24 06/15/05 0.1 0.018 0038U  0.0094U |0.0069 0.0017 0.029 0.0072 0019U  00072U f0.038U  0.0096U [0.29 0.043 0038U  0.0096U [0.0049 000091 [0.038U  0.015U
2914-UN-OA-24 08/31/05 0.1J 0018J |0.043U  0011U [0.0153 000383 [0.026J  0.0064J J0.017UJ 0.0064UJ |0.043U  0011U Jo.0423 000623 [0.043U  0.011U Jo.014 0.0026 0043U  0.017U
31-ONST-OAGB 10/02/03 0.16 0.029 003LU _ |0.0077U |o.0081 0.002 0.021 0.0052 0.077 0.029 0031U _ 0.0078U [0.28 0.041 0031U 000780 [0.015 0.0028 0031U 00120
3301-FR-OA-24 01/25/02 0.56 0.1 0.063U 0016 U 0.005 0.0013 0.11 0.016 0.11 0.02 0.011 0.0043
CM-AS-OUTDOOR 12/10/00 350 0.64 U 26U 0.64 U 250 0.63 U 26U 0.64 U 17U 0.64 U 250 0.63 U 430 0.63 U 10U 250 340 0.63 U 16U 0.63 U
CM-MW-09s-OA 09/08/02 0.14 0.026 15U 037U 0076U 00190  fo.018 0.0044 0068U  0026U |50 0.38 U 0.073 0.011 15U 0.38 U 0.078 0.015 03U 0120
CM-MW-09s-OA 10/02/03 0.15 0.027 0.0036 0.00088  |0.04U 0.01U 0.024 0.0059 0.021 0.008 0.04 U 0.01U 0.12 0.018 0.04 U 0.01U 0.085 0.016 0.04 U 0.016 U
CM-MW-09s-OA 01/30/04 0.13 0.024 0.14 0.035 0.0065 0.0016 0.034 0.0084 0034U  0013U Joo46U  0012U  [0.062 0.0091 0046U  0012U [0.033U  0.0061U [0.046U  0.018U
CM-MW-09s-OA 07/21/04 0123 00223 Jo13u 0032U Joo66U  0.017U 00443 00173  Jo13u 0.033 U 0.66 U 017U 0027U  0005U |0.043U  0.017U
CM-MW-09s-OA 01/06/05 0.11 0.02 0033U  00081U [0.0039J  0.00098J [0.037 0.0091 0013J  00049J Jo.033U  0.0083U [0.19 0.028 0033U  0.0083U [0.19 0.035 0033U  0.013U
CM-MW-09s-OA 02/25/05 0.11 0.02 0039U  0009%6U o.01 0.0025 0.049 0.012 0.25 0.095 0039U  00098U 0.32 0.047 0039U  00098U 0.2 0.041 0039U  0.015U
CM-MW-09s-OA 06/15/05 0.11 0.02 0038U  0.0094U [0.0066 0.0017 0.036 0.0089 0.036 0.014 0038U  0.0096U J0.059 0.0087 0038U  0.0096U [0.0094 0.0017 0038U  0.015U
CM-MW-09s-OA 02/16/07 0.051 0.0094 0032U 0008U [o.032u  [0.0081U [0.043 0.011 0.067 0.026 0032U  00081U |o.11 0.017 0032U  00081U J0.032U  0006U  [0.032U  0.013U
CM-MW-09s-OA 05/31/07 0051UJ 0.0094UJ [0.051UJ 0.013UJ [0.051UJ 0.013UJ [0.051UJ 0.013UJ J0.051UJ 0.019UJ [0.051UJ 0.013UJ [0.0943 00143  [0.051UJ 0.013UJ [o.21J 0.04J 0.051UJ 0.02UJ
CM-MW-09s-OA 09/13/07 0.055 0.01 0.04U 0.00909U |o.04u 0.0LU 0.04U 0.00909U |o.04uU 0015U |o.04u 0.01U 0.089 0.013 0.04 U 0.01U 0.04 U 0.0075U |0.04U 0.016 U
CM-MW-09s-OA 09/15/07 0.057 0.011 0037U  0.0091U [0.037U 0.0093U [0.037U  0.0091U [0.037U  0014U |0.037U  0.0093U |0.068 0.01 0037U  00093U [0.037U  0.0069U [0.037U  0.014U
CM-MW-09s-OA 09/20/07 0.061 0.011 0037U  0.0091U [0.037U 0.00903U [0.037U  0.0091U [0.037U  0014U |0.037U  0.0093U |o.088 0.013 0037U  00093U [0.037U  0.0068U [0.037U  0.014U
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Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride
Sample
(iE-XX-OA-22) Daf; ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv
CM-MW-09s-OA 09/30/07 0.06 J 0.011J 0.047UJ 0.012UJ fo.047u3 J0.012uUl [o.047uUJ [0.012UJ [o.047UJ [0.018UJ [0.047UJ 0.012UJ [0.099J 0.015J 0.047UJ 0.012UJ [0.047UJ [0.0087 UJ [0.047UJ  0.018 UJ
CM-MW-09s-OA (Dup) |09/30/07 0.061 0.011 0.037 U 0.00901U [0.037 U 0.0093U [0.037 U 0.0091U [0.037 U 0.014 U 0.037U 0.0093U 0.092 0.014 0.037U 0.0093U [0.037U 0.0068 U [0.037U 0.014 U
CM-MW-09s-OA 12/07/07 0.055 0.01 0.038 U 0.0095U [0.038 U 0.0097U 0.038 U 0.0095U 0.038 U 0.015U 0.038 U 0.0097U Jo.082 0.012 0.038 U 0.0097U [0.038U 0.0071U [0.038U 0.015U
CM-MW-09s-OA 12/18/07 0.063 0.012 0.037 U 0.0091U [0.037 U 0.0003U [0.04 0.01 0.037U 0.014 U 0.037U 0.0093U Jo0.065 0.0096 0.037U 0.0093U 0.037 U 0.0068 U [0.037U 0.014 U
CM-MW-09s-OA 12/19/07 0.061 0.011 0.036 U 0.0088U [0.036 U 0.009 U 0.039 0.0096 0.036 U 0.014 U 0.036 U 0.009 U 0.058 0.0085 0.036 U 0.009 U 0.036 U 0.0067U [0.036 U 0.014 U
CM-MW-09s-OA 12/21/07 0.067 0.012 0.036 U 0.0088U [0.036 U 0.009 U 0.04 0.0098 0.036 U 0.013U 0.036 U 0.009 U 0.16 0.024 0.036 U 0.009 U 0.069 0.013 0.036 U 0.014 U
CM-MW-09s-OA 01/04/08 0.06 0.011 0.04U 0.0098U o.04U 0.01U 0.04 0.01 0.04U 0.015U 0.04U 0.01U 0.094 0.014 0.04U 0.01U 0.04U 0.0074U Jo.04uU 0.016 U
CM-MW-21i-OA 02/16/07 0.053 0.0096 0.036 U 0.0089 U [0.036 U 0.0091U 0.046 0.011 0.036 U 0.014 U 0.036 U 0.0091U Jo0.12 0.018 0.036 U 0.0091U [0.057 0.011 0.036 U 0.014 U
CM-MW-21i-OA 05/31/07 0.037 U 0.0068 U [0.037 U 0.0091U [0.037 U 0.0093U [0.046 0.011 0.037U 0.014 U 0.037U 0.0093U o0.066 0.0097 0.037 U 0.0093U [0.037U 0.0069U [0.037U 0.014 U
FRAM-OA 02/16/07 0.05 0.0091 0.032U 0.008 U 0.032U 0.0081U 0.043 0.011 0.032U 0.012U 0.032U 0.0081U Jo.088 0.013 0.032U 0.0081U [0.032 U 0.006 U 0.032 U 0.013 U
FRAM-OA 05/31/07 0.036 0.0065 0.031 U 0.0076 U [0.031 U 0.0078 U 0.047 0.012 0.031 U 0.012U 0.031 U 0.0078U Jo.11 0.016 0.031 U 0.0078U 0.031 U 0.0057U [0.031U 0.012 U
FRAM-OA 09/13/07 0.05 0.0092 0.035U 0.0086 U [0.035 U 0.0088U 0.047 0.012 0.035U 0.013U 0.035U 0.0088U [o0.077 0.011 0.035U 0.0088U 0.056 0.01 0.035 U 0.014 U
FRAM-OA 09/15/07 0.077 0.014 0.038 U 0.0093U [0.038 U 0.0095U 0.043 0.011 0.038 U 0.014 U 0.038 U 0.0005U fo.11 0.017 0.038 U 0.0095U 0.075 0.014 0.038 U 0.015 U
FRAM-OA 09/20/07 0.059J 0.011J 0.03 UJ 0.0073 UJ J0.03UJ 0.0074 UJ J0.03UJ 0.0073 UJ Jo.03UJ 0.011UJ Jo.03UJ 0.0074 UJ 0.056 J 0.0082J o.03UJ 0.0074 UJ 0.03 UJ 0.0055 UJ 0.03 UJ 0.012 UJ
FRAM-OA 09/30/07 0.06 0.011 0.041U 0.01U 0.041U 0.01U 0.041U 0.01U 0.041U 0.015U 0.041U 0.01U 0.064 0.0095 0.041U 0.01U 0.041U 0.0076 U  J0.041 U 0.016 U
FRAM-OA 12/18/07 0.064 0.012 0.033U 0.0082U [0.033U 0.0083U [0.04 0.01 0.033U 0.013U 0.033U 0.0083U 0.098 0.014 0.033U 0.0083U 0.033U 0.0061U [0.033U 0.013U
FRAM-OA 12/19/07 0.063 0.012 0.036 U 0.0089 U 0.036 U 0.0091U [o0.039 0.0097 0.036 U 0.014 U 0.036 U 0.0091U o0.059 0.0087 0.036 U 0.0091U [0.036 U 0.0067U [0.036 U 0.014U
FRAM-OA 12/21/07 0.069 0.013 0.037 U 0.0092U [0.037 U 0.0094U Jo0.042 0.01 0.037U 0.014 U 0.037U 0.0094U Jo.17 0.025 0.037 U 0.0094U Jo.061 0.011 0.037 U 0.015 U
RGRW-03-0A 02/16/07 0.053 0.0097 0.037 U 0.009 U 0.037 U 0.0092U 0.045 0.011 0.037 U 0.014 U 0.037 U 0.0092U 0.098 0.014 0.037 U 0.0092U [0.037 U 0.0068 U  [0.037 U 0.014 U
RGRW-03-OA (Dup) 02/16/07 0.053J 0.0097J Jo.051UJ 0.013UJ J0.051UJ 0.013UJ Jo.051UJ 0.013UJ 0.069J 0.026 J 0.051UJ (0.013UJ Jo.1J 0.015J 0.051UJ 0.013UJ Jo.051UJ 0.0095UJ [0.051UJ [0.02UJ
RGRW-03-0A 05/31/07 0.045UJ |0.0083UJ [0.045UJ [0.011UJ [0.045UJ [0.011UJ [0.049J 0.012J 0.045UJ (0.017UJ |0.045U3 [0.011UJ [0.07J 0.01J 0.045UJ 0.011UJ [0.045UJ |0.0084UJ [0.045UJ 0.018 UJ
RGRW-03-0A 09/13/07 0.055 0.01 0.034 U 0.0083U [0.034 U 0.0085U [0.034 U 0.0083U Jo0.072 0.027 0.034 U 0.0085U 0.087 0.013 0.034 U 0.0085U [0.034 U 0.0062U [0.034 U 0.013 U
RGRW-03-OA (Dup) 09/13/07 0.055 0.01 0.035U 0.0085U [0.035 U 0.0087U [5.9 15 0.07 0.026 0.035U 0.0087U [1.6 0.24 0.035U 0.0087U [2.1 0.4 0.035 U 0.014 U
RGRW-03-0A 09/15/07 0.058 0.011 0.04 U 0.0098U 0.04 U 0.01U 0.13 0.032 0.04 U 0.015U 0.04 U 0.01U 0.34 0.05 0.04 U 0.01U 0.04 U 0.0074U 0.04 U 0.015 U
RGRW-03-0A 09/20/07 0.064 J 0.012J 0.053UJ 0.013UJ Jo.053UJ [0.013UJ [0.053UJ [0.013UJ [0.053UJ [0.02UJ 0.053UJ [0.013UJ [0.19J 0.028 J 0.053UJ 0.013UJ [0.053UJ [0.0098 UJ [0.053UJ 0.021 UJ
RGRW-03-0A 09/30/07 0.061 0.011 0.04 U 0.0099U Jo.04U 0.01U 0.04 U 0.0099U Jo.04U 0.015U 0.04 U 0.01U 0.076 0.011 0.04 U 0.01U 0.04 U 0.0074U 0.04 U 0.016 U
RGRW-03-0A 12/07/07 0.057 0.01 0.038 U 0.0095U 0.038 U 0.0097 U 0.038 U 0.0095U [0.038 U 0.015U 0.038 U 0.0097U Jo.12 0.018 0.038 U 0.0097U [0.038 U 0.0071U [0.038U 0.015U
RGRW-03-0A 12/18/07 0.065 0.012 0.034 U 0.0084U [0.034 U 0.0086 U [0.04 0.0099 0.034 U 0.013U 0.034 U 0.0086 U 0.076 0.011 0.034 U 0.0086 U  [0.034 U 0.0063U [0.034 U 0.013 U
RGRW-03-0A 12/19/07 0.064 0.012 0.036 U 0.0088U [0.036 U 0.009 U 0.038 0.0094 0.036 U 0.013U 0.036 U 0.009 U 0.058 0.0086 0.036 U 0.009 U 0.043 0.0081 0.036 U 0.014 U
RGRW-03-0A 12/21/07 0.072 0.013 0.038 U 0.0095U [0.038 U 0.0097U 0.045 0.011 0.038 U 0.015U 0.038 U 0.0097U Jo.18 0.026 0.038 U 0.0097U [0.075 0.014 0.038 U 0.015 U
RGRW-03-0OA 01/04/08 0.064 0.012 0.037 U 0.009 U 0.037 U 0.0092U [o0.043 0.011 0.037 U 0.014 U 0.037 U 0.0092U 0.092 0.014 0.037 U 0.0092U [0.037 U 0.0068 U [0.037 U 0.014 U
South Fruit Valley Neighborhood
Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride
(##H#-XX-OA) Sample
or (ZZZ-0A) Date ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m® ppbv ug/m’ ppbv ug/m’ ppbv ug/m’ ppbv
2201-SI-0A 09/06/06 0.041 U 0.0076 U  [0.041 U 0.01U 0.041 U 0.01U 0.041 U 0.01U 0.041 U 0.016 U 0.041 U 0.01U 0.041 U 0.0061U [0.041U 0.01U 0.34 0.064 0.041 U 0.016 U
2201-SI-0A 02/16/07 0.053 0.0097 0.087 0.021 0.043 U 0.011U 0.044 0.011 0.043 U 0.016 U 0.043 U 0.011U 0.1 0.015 0.043 U 0.011U 0.043 U 0.0081U [0.043U 0.017 U
2201-SI-0A 05/31/07 0.037 U 0.0067 U [0.037 U 0.009 U 0.037 U 0.0092U o0.038 0.0094 0.037 U 0.014 U 0.037 U 0.0092U [0.099 0.015 0.037 U 0.0092U [0.037U 0.0068 U [0.037 U 0.014 U
2201-SI-0A 09/13/07 0.054 J 0.0098J J0.054UJ 0.013UJ 0.054UJ 0.013UJ J0.065J 0.016 J 0.054 UJ |0.02UJ 0.054UJ [0.013UJ [0.13J 0.019J 0.054UJ (0.013UJ [0.054UJ [0.01UJ 0.054UJ 0.021UJ
2201-SI-0A 09/15/07 0.058 0.011 0.037 U 0.0092U [0.037 U 0.0094U o0.066 0.016 0.037 U 0.014 U 0.037 U 0.0094U Jo.12 0.018 0.037 U 0.0094U [0.037U 0.0069 U [0.037 U 0.015U
2201-SI-0A 09/20/07 0.059 0.011 0.037 U 0.0091U [0.037 U 0.0093U [0.037 U 0.0091U [0.037 U 0.014 U 0.037 U 0.0093U [o.1 0.015 0.037 U 0.0093U [0.038 0.0071 0.037 U 0.014 U
2201-SI-0A 09/30/07 0.061 0.011 0.04 U 0.0098U 0.04 U 0.01U 0.04 U 0.0098U 0.04 U 0.015 U 0.04 U 0.01U 0.073 0.011 0.04 U 0.01U 0.04 U 0.0074U [o.04U 0.015U
2201-SI-0A 12/18/07 0.065 0.012 0.037 U 0.0091U [0.037 U 0.0093U [o0.041 0.01 0.037 U 0.014 U 0.037 U 0.0093U [o.084 0.012 0.037 U 0.0093U [0.037U 0.0069 U [0.037 U 0.014 U
2201-SI-0A 12/19/07 0.11 0.021 0.04 U 0.0099U Jo.04U 0.01U 0.04 U 0.0099U Jo.04U 0.015U 0.04 U 0.01U 0.079 0.012 0.04 U 0.01U 0.04 U 0.0074U 0.04 U 0.016 U
2201-SI-0A 12/21/07 0.068 J 0.013J 0.03 UJ 0.0075 UJ 0.03 UJ 0.0076 UJ ]0.041J 0.01J 0.03 UJ 0.011UJ Jo.03UJ 0.0076 UJ 0.17J 0.025J 0.03 UJ 0.0076 UJ ]0.073J 0.014J 0.03 UJ 0.012 UJ
2201-SI-OA (Dup) 12/21/07 0.066 J 0.012J 0.045UJ (0.011UJ [0.045UJ [0.011UJ [0.045UJ [0.011UJ [0.045UJ [0.017UJ Jo.045UJ (0.011UJ Jo.17J 0.026 J 0.045UJ [0.012UJ [0.066J 0.012J 0.045UJ 0.017 UJ
GWM-OA 08/31/05 0.093 0.017 0.031 U 0.0077U J0.031U 0.0079 U [0.031 U 0.0077U J0.031 U 0.012 U 0.031 U 0.0079 U 0.032 0.0047 0.031 U 0.0079U [0.036 0.0067 0.031 U 0.012 U
GWM-OA 11/09/05 0.12 0.022 0.035U 0.0087U 0.035 U 0.0089 U o0.041 0.01 0.035U 0.013 U 0.035U 0.0089 U [0.39 0.058 0.035 U 0.0089 U [0.16 0.029 0.035 U 0.014 U
GWM-OA 03/23/06 0.12 0.022 0.036 U 0.0088U [0.036 U 0.009 U 0.051 0.013 0.036 U 0.013 U 0.036 U 0.009 U 0.22 0.033 0.036 U 0.009 U 0.13 0.024 0.036 U 0.014 U
GWM-OA 06/07/06 0.093 0.017 0.038 U 0.0095U 0.038 U 0.0097 U 0.038 U 0.0095U [0.038 U 0.015 U 0.073 0.018 0.052 0.0076 0.038 U 0.0097 U [0.056 0.01 0.038 U 0.015U
GWM-OA 09/08/06 0.038 0.0069 0.034 U 0.0084U [0.034 U 0.0086 U [0.034 U 0.0084U Jo.11 0.04 0.034 U 0.0086 U [o0.15 0.022 0.034 U 0.0086 U [0.034 U 0.0063U [0.034U 0.013U
GWM-OA 02/16/07 0.051 0.0094 0.04 U 0.0099 U [o0.041 0.01 0.052 0.013 0.04 U 0.015 U 0.04 U 0.01U 0.15 0.023 0.04 U 0.01U 0.044 0.0082 0.04 U 0.016 U
GWM-OA 05/31/07 0.04 0.0073 0.037 U 0.0092U [0.037 U 0.0094U Jo0.041 0.01 0.05 0.019 0.037 U 0.0094U Jo.085 0.013 0.037 U 0.0094U [0.12 0.022 0.037 U 0.015 U
MKA-OA 08/31/05 0.21 0.038 0.083 U 0.02 U 0.083 U 0.021 U 0.083 U 0.02 U 0.083 U 0.031 U 0.083 U 0.021 U 0.083 U 0.012 U 0.083 U 0.021 U 1.6 0.29 0.083 U 0.032U
MKA-OA 11/09/05 0.14J 0.026 J 0.032UJ 0.0078UJ |0.038J 0.0096J ]0.044J 0.011J 0.032UJ (0.012UJ |0.032uUJ |0.008UJ [0.38J 0.056 J 0.032UJ 0.008UJ Jo.2J 0.038J 0.032UJ 0.012UJ
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Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride
Sample
(Ftit-XX-OA-22) Daf; Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv Hg/m® ppbv

MKA-OA 03/23/06 0.12 0.021 0037U |0.000U J0.037U  0.0092U 0.05 0.012 0037U |0.014U Jo.037U  0.0092U Jo.19 0.029 0.037U  0.0092U [0.37 0.069 0.037U 0014 U
MKA-OA 06/07/06 0.093 0.017 0039U  0.0096U [0.039U  0.0098U 0.039U  0.0096U 0.041 0.015 0039U  00098U |0.06 0.0088 0.039U  0.0098U [0.49 0.09 0039U  0.015U
MKA-OA 09/09/06 0039U  0.0072U [0.039U  0.0097U J0.039U  0.0099U J0.039U  00097U J0.039U 005U [0.039U  00099U [0.039U  0.0058U [0.039U  0.0099U [0.37 0.069 0039U  0.015U
MKA-OA 02/16/07 0.052 0.0095 0034U  0.0083U [0.034U  0.0085U 0.044 0.011 0034U  0013U fo.034u 00085U Jo.18 0.027 0.034U  0.0085U 0.036 0.0068 0034U  0.013U
MKA-OA 05/31/07 0042U  0.0077U |0.042U  0.01U 0042U  0011U |o042U 001U 0042U 0016U |oo42uU 0011U Jo.051 0.0076 0.042U 0011U Jo.042U 00078U [0.042U  0.016U
MKA-OA (Dup) 05/31/07 0037U  0.0067U [0.037U  0.0091U 0.037U  0.0093U }0.059 0.015 0037U  0.014U [0037U  0.00903U }0.049 0.0072 0.037U  00093U [0.037U  00068U [0.037U  0.014U
SGS-OA 08/31/05 0.091 0.017 0037U [0.009U [0037U  0.0092U [0.037U  0009U [0.037U [0014U  Jo.037U  [0.0092U [0.037U  0.0054U [0.037U 000920 [0.037U  |0.0068U J0.037U  [0.014 U
SGS-OA 11/09/05 0.13 0.023 0.039U  00096U J0.039U  00098U J0.039U  0.0096U [0.039U 00150 [0.039U  0.0098U [0.33 0.048 loozou  0o00g8U Jo.34 0.064 0.039U  0.015U
SGS-OA 03/23/06 0.12 0.022 0.042U 001U 0.042U  0011U  Jo.048 0.012 0.042U 006U Jo.os2u 0011U Jo.16 0.024 loos2u  0o011u  Joas 0.029 loos22u  o.016U
SGS-OA 06/07/06 0.092 0.017 0.033U  0008U J0.033U  0.0082U 0.035 0.0086 0033U 00120 [o033u  0.0082U |0.042 00062  [0.033U  00082U Jo.033U  0.0061U [0.033U  0.013U
SGS-OA 09/08/06 0.039U  00071U Jo.039U  0.0095U [0039U  00097U [0.039U  00095U 0.039U  0.015U Jo.039U  0.0097U [0o039U  00057U [0.039U  0.0097U |o.18 0.033 0.039U  0.015U
SGS-OA 02/16/07 0.051 0.0094 0.038U  0.0095U [0.038U  0.0097U [0.044 0.011 0.038U  0015U [0.038U  0.0097U [0.097 0.014 loossu  00097U Joossu  00071U fo.oz8U  0.015U
SGS-OA 05/31/07 0.04 U 0.0072U |0.04uU 0.0098U [0.04U 0.01U 0.04 U 0.0008U |0.04u 0.015U |o.04u 0.01U 0.059 0.0087 0.04 U 0.01U lo.osu 0.0074U |0.04uU 0.015U
SMC-OA 08/31/05 0.042 0.0076 0038U  0.0094U [0.038U  |0.0096U J0.038U  |0.0094U J0.038U  0014U [0.038U  00096U [0.038U  00056U [0.038U  00096U [0.038U  00071U [0.038U  0015U
SMC-OA 11/09/05 0.12 0.022 0039U  0.0097U [0.039U  0.0099U 0.039U  0.0097U Jo.039U  0.015U J0.039U  0.0099U 2.4 0.36 0.039U  0.0099U [0.23 0.043 0039U  0.015U
SMC-OA 03/23/06 0.12 0.022 0031U  0.0077U J0.031U  0.0079U Jo.051 0.013 0031U 0012U Jo.031U  00079U Jo.21 0.032 0.031U  00079U [o0.32 0.06 0.031U  0012U
SMC-OA 06/07/06 0.091 0.017 0037U 0.009U 0.037U  0.0092U J0.037U  0009U J0.037U  0014U [0.037U  00092U [0.047 0.0069 0.037U  0.0092U [0.05 0.0092 0037U  0.014U
SMC-OA 09/08/06 0039U  0.0072U [0.039U  0.0096U J0.039U  0.0098U J0.039U  00096U [0.039U 005U [0.039U  0.0098U [0.043 0.0064 0.039U  0.0098U [o.21 0.04 0039U  0.015U
SMC-OA 02/17/07 0.17 0.031 0.23 0.058 0.088 0.022 0.062 0.015 0033U  0013U |o.25 0.063 0.58 0.085 0.033U  00083U o5 0.094 0.033U  0.013U
SMC-OA 05/31/07 0.04 0.0073 0037U  0.0091U [0.037U  0.0093U f0.071 0.017 0037U 0014U f0.037U  0.0093U 0.08 0.012 0.037U  0.0093U [0.12 0.023 0.037U  0.014U
NOTES:
Sample IDs

OA = Outdoor Air

ZZ = Sample Location or Type (24 = 24 Hour Sample, GB = Grab Sample)

Other Outdoor Air Sample IDs: 31-ONST = W 31st St on street, CM-AS = Cadet Manufaturing Air Sparging system, CM-MW = Cadet Manufaturing Monitoring Well, Fram = La Frambois Rd on street, RGRW = Recirculating Groundwater Remediation Well

Units

pg/m® = micrograms per cubic meter
ppbv = parts per billion volume (compound concentrations converted from ug/m® to ppbv using ideal gas constant at 25°C and compound molecular weight)

Miscellaneous

(Dup) = Field Duplicate

Data Qualifiers

U = Not detected at or above the method reporting limit.
UJ = Not detected at or above the method reporting limit. However, the method reporting limit value is uncertain.
J = The analyte was positively identified but the associated value is approximate.
N = Indicates an analyte has been tentatively identified but not all required identification criteria were met. The associated result is both qualitatively and quantitatively uncertain.

R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

Compounds

1,1,1-TCA = 1,1,1-Trichloroethane
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene
1,2-DCA = 1,2-Dichloroethane

cis-1,2-DCE = cis-1,2-Dichloroethene

PCE = Tetrachloroethene
TCE = Trichloroethene

trans-1,2-DCE = trans-1,2-Dichloroethene

Sample location is within shallow TCE/PCE plume
Sample was a grab sample; not consistent with other data collection methods
Sample had high detection limit

Sample location near discharge of air stripping tower at Great Western Malting
Sample location is near ST Services shallow plume
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TABLE 2: SELECTED OUTDOOR AIR SAMPLE RESULTS AND PRIMARY WIND DIRECTION

Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride Wind Direction
Sample
(- XX-OA-22) DatFt)e pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv Hg/m® ppbv Pearson Field Data
1616-31-0A-24 07/21/04 0.13U 0.032 U 0.065 U 0.016 U 0.08J 0.03J 0.9 0.13 0.65 U 0.16 U 0.13 0.024 0.042 U 0.016 U Northwest
1616-31-0OA-24 01/06/05 0.11 0.02 0.036 U 0.0089 U  ]0.0063 J 0.0016 J 0.037 0.0091 0.019J 0.0072J 0.036 U 0.0091U Jo.18 0.027 0.0055 J 0.0014J 0.11 0.02 0.036 U 0.014 U Southeast
1616-31-0A-24 02/25/05 0.11 0.02 0.036 U 0.0089 U ]0.0093 0.0023 0.034 0.0084 0.022 0.0083 0.036 U 0.0091U [0.34 0.05 0.0069 0.0017 0.099 0.018 0.036 U 0.014 U Southwest/Southeast
1616-31-OA-24 06/15/05 0.097 0.018 0.039 U 0.0096 U  ]0.0068 0.0017 0.029 0.0072 0.026 0.0099 0.039 U 0.0098 U  0.041 0.006 0.039 U 0.0098U  ]0.0096 0.0018 0.039 U 0.015U Northwest
1616-31-0A-24 08/31/05 0.093 0.017 0.034 U 0.0084U  ]0.0096 J 0.0024 J 0.02J 0.0049 J 0.019UJ |0.0072UJ |o0.034U 0.0086 U  ]0.038 0.0056 0.034 U 0.0086 U  ]0.0061 J 0.0011 J 0.034 U 0.013 U Northwest
1616-31-0A 09/13/07 0.056 0.01 0.034 U 0.0083U [0.034 U 0.0085U [0.034 U 0.0083U [0.034 U 0.013U 0.034 U 0.0085U [o.1 0.015 0.034 U 0.0085U [0.034 U 0.0063U [0.034 U 0.013 U Northwest/Southeast
1616-31-0A 09/15/07 0.062 0.011 0.038 U 0.0094U 0.038 U 0.0096 U  ]0.04 0.0098 0.038 U 0.014 U 0.038 U 0.0096 U  ]0.077 0.011 0.038 U 0.0096 U  ]0.038 U 0.0071U  [0.038 U 0.015 U Northwest
1616-31-0A 09/20/07 0.069 0.013 0.037U 0.0091U 0.037 U 0.0093U [0.037 U 0.0001U 0.037 U 0.014 U 0.037U 0.0093U Jo0.17 0.025 0.037U 0.0093U 0.063 0.012 0.037 U 0.014 U Northwest
1616-31-0A 09/30/07 0.062 0.011 0.036 U 0.0089 U [0.036 U 0.0091U 0.036 U 0.0089 U 0.036 U 0.014 U 0.036 U 0.0091U 0.057 0.0084 0.036 U 0.0091U 0.036 U 0.0067 U  [0.036 U 0.014 U Southeast
1616-31-0A 12/18/07 0.064 0.012 0.044 U 0.011U 0.044 U 0.011U 0.052 0.013 0.044 U 0.017 U 0.044 U 0.011U 0.3 0.044 0.044 U 0.011U 0.044 U 0.0081U  [0.044 U 0.017 U Southeast
1616-31-0A 12/19/07 0.077 0.014 0.036 U 0.0088U [0.036 U 0.009 U 0.038 0.0094 0.036 U 0.014 U 0.036 U 0.009 U 0.072 0.011 0.036 U 0.009 U 0.036 U 0.0067 U  [0.036 U 0.014 U Southeast
1616-31-0A 12/21/07 0.071 0.013 0.039 U 0.0097 U  [0.039 U 0.0099 U 0.04 0.0099 0.039 U 0.015 U 0.039 U 0.0099U Jo.4 0.059 0.039 U 0.0099 U  [0.099 0.018 0.039 U 0.015 U West/East
3301-FR-OA-24 01/25/02 0.56 0.1 0.063 U 0.016 U 0.005 0.0013 0.11 0.016 0.11 0.02 0.011 0.0043 South
CM-MW-09s-OA 09/08/02 0.14 0.026 15U 0.37U 0.076 U 0.019U 0.018 0.0044 0.068 U 0.026 U 15U 0.38U 0.073 0.011 15U 0.38U 0.078 0.015 0.3U 0.12 U North-Northwest
CM-MW-09s-OA 10/02/03 0.15 0.027 0.0036 0.00088 0.04 U 0.01U 0.024 0.0059 0.021 0.008 0.04 U 0.01U 0.12 0.018 0.04U 0.01U 0.085 0.016 0.04U 0.016 U Northwest
CM-MW-09s-OA 01/30/04 0.13 0.024 0.14 0.035 0.0065 0.0016 0.034 0.0084 0.034 U 0.013U 0.046 U 0.012U 0.062 0.0091 0.046 U 0.012U 0.033U 0.0061U [0.046 U 0.018 U Southwest
CM-MW-09s-OA 07/21/04 0.12J 0.022J 0.13U 0.032U 0.066 U 0.017U 0.044 ] 0.017J 0.13U 0.033U 0.66 U 0.17U 0.027 U 0.005 U 0.043 U 0.017U Northwest
CM-MW-09s-OA 01/06/05 0.11 0.02 0.033 U 0.0081U ]0.0039J 0.00098J 0.037 0.0091 0.013J 0.0049 J 0.033 U 0.0083U [0.19 0.028 0.033 U 0.0083U [0.19 0.035 0.033 U 0.013 U Southeast
CM-MW-09s-OA 02/25/05 0.11 0.02 0.039 U 0.0096 U  0.01 0.0025 0.049 0.012 0.25 0.095 0.039 U 0.0098U [0.32 0.047 0.039 U 0.0098U [0.22 0.041 0.039 U 0.015 U Southeast/Southwest
CM-MW-09s-OA 06/15/05 0.11 0.02 0.038 U 0.0094U  ]0.0066 0.0017 0.036 0.0089 0.036 0.014 0.038 U 0.0096 U  ]0.059 0.0087 0.038 U 0.0096 U  ]0.0094 0.0017 0.038 U 0.015U Northwest
CM-MW-09s-OA 02/16/07 0.051 0.0094 0.032 U 0.008 U 0.032 U 0.0081U 0.043 0.011 0.067 0.026 0.032 U 0.0081U Jo.11 0.017 0.032 U 0.0081U 0.032 U 0.006 U 0.032 U 0.013 U Southwest/Southeast
CM-MW-09s-OA 05/31/07 0.051UJ |0.0094UJ Jo.052uUJ 0.013UJ [0.051UJ 0.013UJ [0.051UJ 0.013UJ 0.051UJ 0.019UJ J0.051UJ [0.013UJ 0.094J 0.014J 0.051UJ [0.013UJ fo0.21J 0.04J 0.051UJ  |0.02UJ Northwest
CM-MW-09s-OA 09/13/07 0.055 0.01 0.04 U 0.0099U 0.04U 0.01U 0.04 U 0.0099U 0.04U 0.015U 0.04 U 0.01U 0.089 0.013 0.04 U 0.01U 0.04 U 0.0075U ]0.04 U 0.016 U Northwest/Southeast
CM-MW-09s-OA 09/15/07 0.057 0.011 0.037U 0.0091U 0.037 U 0.0093U [0.037 U 0.0091U 0.037 U 0.014 U 0.037U 0.0093U o.068 0.01 0.037U 0.0093U 0.037 U 0.0069 U  [0.037 U 0.014 U Northwest
CM-MW-09s-OA 09/20/07 0.061 0.011 0.037U 0.0091U 0.037 U 0.0093U [0.037 U 0.0091U 0.037 U 0.014 U 0.037U 0.0093U 0.088 0.013 0.037U 0.0093U [0.037 U 0.0068U  [0.037 U 0.014 U Northwest
CM-MW-09s-OA 09/30/07 0.06 J 0.011J 0.047UJ 0.012UJ |0.047uUJ [0.012UJ [0.047UJ |0.012UJ [0.047UJ 0.018UJ 0.047UJ |0.012UJ 0.099J 0.015J 0.047UJ 0.012UJ |0.047uUJ 0.0087 UJ [0.047UJ |0.018 UJ Southeast
CM-MW-09s-OA (Dup) |09/30/07 0.061 0.011 0.037 U 0.0091U [0.037 U 0.0093U [0.037 U 0.0091U 0.037 U 0.014 U 0.037 U 0.0093U [0.092 0.014 0.037 U 0.0093U [0.037 U 0.0068U  [0.037 U 0.014 U Southeast
CM-MW-09s-OA 12/07/07 0.055 0.01 0.038 U 0.0095U [0.038 U 0.0097U 0.038 U 0.0095U [0.038 U 0.015U 0.038 U 0.0097U  0.082 0.012 0.038 U 0.0097U 0.038 U 0.0071U  [0.038 U 0.015 U Northwest
CM-MW-09s-OA 12/18/07 0.063 0.012 0.037 U 0.0091U 0.037 U 0.0093U 0.04 0.01 0.037 U 0.014 U 0.037 U 0.0093U 0.065 0.0096 0.037 U 0.0093U [0.037 U 0.0068U  [0.037 U 0.014 U Southeast
CM-MW-09s-OA 12/19/07 0.061 0.011 0.036 U 0.0088U ]0.036 U 0.009 U 0.039 0.0096 0.036 U 0.014 U 0.036 U 0.009 U 0.058 0.0085 0.036 U 0.009 U 0.036 U 0.0067 U  [0.036 U 0.014 U Southeast
CM-MW-09s-OA 12/21/07 0.067 0.012 0.036 U 0.0088U [0.036 U 0.009 U 0.04 0.0098 0.036 U 0.013 U 0.036 U 0.009 U 0.16 0.024 0.036 U 0.009 U 0.069 0.013 0.036 U 0.014 U West/East
CM-MW-09s-OA 01/04/08 0.06 0.011 0.04 U 0.0098U [0.04U 0.01U 0.04 0.01 0.04 U 0.015 U 0.04 U 0.01U 0.094 0.014 0.04 U 0.01U 0.04 U 0.0074U [o0.04U 0.016 U Southeast
CM-MW-21i-OA 02/16/07 0.053 0.0096 0.036 U 0.0089 U  [0.036 U 0.0091U [0.046 0.011 0.036 U 0.014 U 0.036 U 0.0091U Jo0.12 0.018 0.036 U 0.0091U [0.057 0.011 0.036 U 0.014 U Southeast/Southwest
CM-MW-21i-OA 05/31/07 0.037 U 0.0068U  ]0.037 U 0.0091U [0.037 U 0.0093U ]0.046 0.011 0.037 U 0.014 U 0.037 U 0.0093U ]0.066 0.0097 0.037 U 0.0093U [0.037 U 0.0069 U  [0.037 U 0.014 U Northwest
FRAM-OA 02/16/07 0.05 0.0091 0.032 U 0.008 U 0.032 U 0.0081U [0.043 0.011 0.032 U 0.012 U 0.032 U 0.0081U 0.088 0.013 0.032 U 0.0081U [0.032 U 0.006 U 0.032 U 0.013 U Southwest/Southeast
FRAM-OA 05/31/07 0.036 0.0065 0.031U 0.0076 U  ]0.031 U 0.0078U  [0.047 0.012 0.031U 0.012U 0.031U 0.0078U Jo0.11 0.016 0.031U 0.0078U  ]0.031 U 0.0057U  [0.031U 0.012 U Northwest
FRAM-OA 09/13/07 0.05 0.0092 0.035U 0.0086 U  [0.035 U 0.0088U [0.047 0.012 0.035U 0.013U 0.035U 0.0088U 0.077 0.011 0.035U 0.0088U ]0.056 0.01 0.035 U 0.014 U Northwest/Southeast
FRAM-OA 09/15/07 0.077 0.014 0.038 U 0.0093U [0.038 U 0.0095U ]0.043 0.011 0.038 U 0.014 U 0.038 U 0.0095U Jo0.11 0.017 0.038 U 0.0095U 0.075 0.014 0.038 U 0.015 U Northwest
FRAM-OA 09/20/07 0.059J 0.011J 0.03UJ 0.0073UJ 0.03UJ 0.0074 UJ 0.03 UJ 0.0073UJ 0.03 UJ 0.011UJ 0.03UJ 0.0074 UJ 0.056 J 0.0082J 0.03UJ 0.0074UJ 0.03UJ 0.0055 UJ [0.03UJ 0.012 UJ Northwest
FRAM-OA 09/30/07 0.06 0.011 0.041 U 0.01U 0.041 U 0.01U 0.041 U 0.01U 0.041 U 0.015 U 0.041 U 0.01U 0.064 0.0095 0.041 U 0.01U 0.041 U 0.0076 U  [0.041 U 0.016 U Southeast
FRAM-OA 12/18/07 0.064 0.012 0.033 U 0.0082U [0.033 U 0.0083U 0.04 0.01 0.033 U 0.013U 0.033 U 0.0083U 0.098 0.014 0.033 U 0.0083U [0.033 U 0.0061U  [0.033U 0.013 U Southeast
FRAM-OA 12/19/07 0.063 0.012 0.036 U 0.0089 U [0.036 U 0.0091U 0.039 0.0097 0.036 U 0.014 U 0.036 U 0.0091U ]0.059 0.0087 0.036 U 0.0091U 0.036 U 0.0067 U  [0.036 U 0.014 U Southeast
FRAM-OA 12/21/07 0.069 0.013 0.037 U 0.0092U [0.037 U 0.0094U [0.042 0.01 0.037 U 0.014 U 0.037 U 0.0094U [0.17 0.025 0.037 U 0.0094U Jo.061 0.011 0.037 U 0.015 U West/East

Potentially rejected due to primary wind direction
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Sample ID
(##HH#-XX-OA-ZZ)

Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride
Sample 3 3 3 3 3 3 3 3 3 3
Date Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv Hg/m ppbv

Pearson Field Data

Wind Direction

NOTES:
Sample IDs

OA = Outdoor Air

ZZ = Sample Location or Type (24 = 24 Hour Sample, GB = Grab Sample)
Other Outdoor Air Sample IDs: 31-ONST = W 31st St on street, CM-AS = Cadet Manufaturing Air Sparging system, CM-MW = Cadet Manufaturing Monitoring Well, Fram = La Frambois Rd on street, RGRW = Recirculating Groundwater Remediation Well

Units

pg/m® = micrograms per cubic meter
ppbv = parts per billion volume (compound concentrations converted from pg/m to ppbv using ideal gas constant at 25°C and compound molecular weight

Miscellaneous

(Dup) = Field Duplicate

Data Qualifiers

U = Not detected at or above the method reporting limit.
UJ = Not detected at or above the method reporting limit. However, the method reporting limit value is uncertain.
J = The analyte was positively identified but the associated value is approximate.

N = Indicates an analyte has been tentatively identified but not all required identification criteria were met. The associated result is both qualitatively and quantitatively uncertain.

R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

Compounds

1,1,1-TCA = 1,1,1-Trichloroethane
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene
1,2-DCA = 1,2-Dichloroethane

cis-1,2-DCE = cis-1,2-Dichloroethene
PCE = Tetrachloroethene

TCE = Trichloroethene

trans-1,2-DCE = trans-1,2-Dichloroethene
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TABLE 3: PROPOSED OUTDOOR AIR DATA SET TO BE USED FOR BACKGROUND CALCULATION

Sample ID Compound 1,1,1-TCA 1,1-DCA 1,1-DCE 1,2-DCA Chloroethane cis-1,2-DCE PCE trans-1,2-DCE TCE Vinyl Chloride Wind Direction
Sample
(- XX-OA-22) Dat?a pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv pg/m? ppbv Hg/m® ppbv Pearson Field Data
1616-31-OA-24 07121104 0.13U 00320 [0.065U  0.016U 0.08J 0.03J 0.9 0.13 0.65U 0.16 U 0.13 0.024 00420 _ 0.016 U Northwest
1616-31-0A-24 01/06/05 0.11 0.02 0036U  |0.0089U |o.00633 |0.00163 [0.037 0.0091 00193  |0.0072J |o.0s6u  |o.oo9ru [o.18 0.027 000553 |0.0014J |o11 0.02 0036U  |0.014U Southeast
1616-31-OA-24 06/15/05 0.097 0.018 0039U 00096 U |0.0068 0.0017 0.029 0.0072 0.026 0.0099 0039U  0.0098U [0.041 0.006 0039U  0.0098U |0.0096 0.0018 0039U  |0.015U Northwest
1616-31-0A-24 08/31/05 0.093 0.017 0034U  0.0084U [0.00963 000243 [0.02J 000493 [0.019UJ |0.0072UJ |0.034U  |0.0086U |0.038 0.0056 0034U  0.0086U [0.0061J |0.0011J [0.034U  |0.013U Northwest
1616-31-OA 09/15/07 0.062 0.011 0038U  0.0094U |oossu  |o.0o9su  o.04 0.0098 0038U  0014U |o038u  00096U |o.077 0.011 0038U  0.0096U [0.038U |0.0071U [0.038U  |0.015U Northwest
1616-31-OA 09/20/07 0.069 0.013 0037U  00091U [oo0s7u  o0o0093u foos7u  0o0091u  Joosru  0.014U  Joos7u  |o0093u o7 0.025 0037U  0.0093U |o.063 0.012 0037U  0.014U Northwest
CM-MW-09s-OA 09/08/02 0.14 0.026 15U 037U 0076U  |0.019U |o.o18 0.0044 0068U  0026U |15U 038U 0.073 0.011 15U 038U 0.078 0.015 03U 012U North-Northwest
CM-MW-09s-OA 10/02/03 0.15 0.027 0.0036 000088  [0.04U 0.01U 0.024 0.0059 0.021 0.008 0.04U 0.01U 0.12 0.018 0.04U 0.01U 0.085 0.016 0.04U 0.016 U Northwest
CM-MW-09s-OA 01/30/04 0.13 0.024 0.14 0.035 0.0065 0.0016 0.034 0.0084 0034U  0013U |oos6u 00120 |o.062 0.0091 0046U  0012U [0.033U  00061U [0.046U  0.018U Southwest
CM-MW-09s-OA 07/21/04 0123 00223 |oasu 0032U [oossU  0017U  Jo.IN 0025N  [0.0443 00173 Jo13u 0.033U 0.66 U 017U 0027U  0005U |0.043u  0.017U Northwest
CM-MW-09s-OA 06/15/05 0.11 0.02 0038U  0.0094U |0.0066 0.0017 0.036 0.0089 0.036 0.014 0038U  |0.0096U |o.059 0.0087 0038U  |0.0096U |o.0094 0.0017 0038U  0015U Northwest
CM-MW-09s-OA 05/31/07 0051UJ 0.0094UJ fo.0s1us 001303 [o.051UJ  0.013UJ J0.051UJ 0.013UJ [0.051UJ 0.019UJ [0.051UJ 0.013UJ [0.094J  0.014J  |0.051UJ 0.013UJ Jo214 0.04J 0.051UJ 0.02UJ Northwest
CM-MW-09s-OA 09/13/07 0.055 0.01 0.04U 0.0099U [0.04U 0.01U 0.04U 0.0099U [0.04U 00150  [0.04U 0.01U 0.089 0.013 0.04U 0.01U 0.04U 0.0075U [0.04 U 0.016 U Northwest/Southeast
CM-MW-09s-OA 09/15/07 0.057 0.011 0037U  0.0091U [0.087U  00093U [0.037U  0.0091U [0.037U |0.014U [0.037U  |0.0093U |0.068 0.01 0037U  0.0093U [0.037U |0.0069U [0.037U [0.014U Northwest
CM-MW-09s-OA 09/20/07 0.061 0.011 0037U  0.0091U [0.037U  000903U [0.037U  00091U [0.037U  |0.014U |0.037U  |0.0093U |o.088 0.013 0037U  0.0093U [0.037U  |0.0068U [0.037U  |0.014U Northwest
CM-MW-09s-OA 12/07/07 0.055 0.01 0038U  00095U [o0ssu  0oo97u fo038u  00095U fo.038U  0015U |o.038U  0.0097U |o.082 0.012 0038U  0.0097U [0.038U |0.0071U [0.038U  |0.015U Northwest
CM-MW-21i-0A 05/31/07 0037U  00068U [0.0s7u  00001U Jo.037u  lo.0093u  o.046 0.011 0037U  0014U Joos7u  lo.0093u  o.066 0.0097 0037U  0.0093U [0.037U  |0.0060U [0.037U  |0.014U Northwest
FRAM-OA 05/31/07 0.036 0.0065 0031U |0.0076U [0.031U  |0.0078U [0.047 0.012 0031U |0012U [0.031U |0.0078U Jo.11 0.016 0031U  |0.0078U [0.031U  |0.0057U [0.031U |0.012U Northwest
FRAM-OA 09/15/07 0.077 0.014 0038U  |0.0093U |o.0ssu  |0.0095uU [0.043 0.011 0038U 004U |oossu |ooossu o1 0.017 0038U  |0.0005U |o.075 0.014 0038U  |0.015U Northwest
FRAM-OA 09/20/07 00593 00113 |o0sus  00073uJ f0.03UJ  0.0074UJ |0.03UJ  0.0073UJ |0.03UJ  0011UJ [0.03UJ  0.0074UJ [0.056J  0.0082J |0.03UJ  0.0074UJ |o.03us  |0.0055U3 Jo.0o3UJ  [0.012UJ Northwest
FRAM-OA 12/21/07 0.069 0.013 0037U 000920 Jo.0s7u  lo.009au  Jo.042 0.01 0037U  0014U Joos7u  looosau oz 0.025 0037U  0.0094U |o.061 0.011 0037U  |0.015U West/East
NOTES:
Sample IDs

OA = Outdoor Air

ZZ = Sample Location or Type (24 = 24 Hour Sample, GB = Grab Sample)
Other Outdoor Air Sample IDs: 31-ONST = W 31st St on street, CM-AS = Cadet Manufaturing Air Sparging system, CM-MW = Cadet Manufaturing Monitoring Well, Fram = La Frambois Rd on street, RGRW = Recirculating Groundwater Remediation Well

Units

pg/m® = micrograms per cubic meter
ppbv = parts per billion volume (compound concentrations converted from pg/m to ppbv using ideal gas constant at 25°C and compound molecular weight

Miscellaneous

(Dup) = Field Duplicate

Data Qualifiers

U = Not detected at or above the method reporting limit.
UJ = Not detected at or above the method reporting limit. However, the method reporting limit value is uncertain.
J = The analyte was positively identified but the associated value is approximate.

N = Indicates an analyte has been tentatively identified but not all required identification criteria were met. The associated result is both qualitatively and quantitatively uncertain.

R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte cannot be verified.

Compounds

1,1,1-TCA = 1,1,1-Trichloroethane
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene
1,2-DCA = 1,2-Dichloroethane

cis-1,2-DCE = cis-1,2-Dichloroethene

PCE = Tetrachloroethene

TCE = Trichloroethene

trans-1,2-DCE = trans-1,2-Dichloroethene
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ATTACHMENT A

Wind Direction Rose Plots for Outdoor Air Sample Dates







WIND ROSE PLOT:

Wind Direction for Samples Collected on 1/25/2002

DISPLAY:
Wind Speed

Direction (blowing from)

WIND SPEED
(m/s)

05- 2.1
Calms: 0.00%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2002 Pearson Airfield Vancouver
3301-FR-OA-24 Jan 24 - Jan 25
00:00 - 23:00 MEAN WIND DIRECTION:
188¢
CALM WINDS: TOTAL COUNT: Parametrix
0.00% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
3.94m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:
Wind Direction for Samples Collected on 9/08/2002

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

[] >=111

8.8-11.1
57- 838
36- 57
2.1- 36
05- 2.1
Calms: 45.45%

|

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2002 Pearson Airfield Vancouver
CM-MW-09s-OA Sep 7-Sep 8
00:00 - 23:00 MEAN WIND DIRECTION:
3342
CALM WINDS: TOTAL COUNT: Parametrix
45.45% 44 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.09 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:
Wind Direction for Samples Collected on 10/02/2003

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

[] >=111

8.8-11.1
57- 88
3.6- 57
2.1- 3.6
0.5- 2.1
Calms: 36.84%

|

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2003 Pearson Airfield Vancouver
CM-MW-09s-OA Oct2-0Oct3
00:00 - 23:00 MEAN WIND DIRECTION:
338°
CALM WINDS: TOTAL COUNT: Parametrix
36.84% 38 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.45 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT: DISPLAY:
Wind Direction for Samples Collected on 1/30/2004 Wind Speed
Direction (blowing from)
— T -
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\ \ 7/ / /
\ \ 7 / /
\ \ - / /
\ \ Pid / /
\ N - 7/ /
\ AN 7 7 ,
N ) / WIND SPEED
AN 7 7 (m/s)
I >=11.1
. Irel Bl ss-111
Resultant Vector T B 57-ss
‘ -
| 209 deg - 76% __ SOUTH - B ss-s
[ ] 21-36
Bl o5 21
Calms: 4.55%
COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2004 Pearson Airfield Vancouver
CM-MW-09s-OA Jan 29 - Jan 30
00:00 - 23:00 MEAN WIND DIRECTION:
2092
CALM WINDS: TOTAL COUNT: Parametrix
4.55% 44 hrs.
AVG. WIND SPEED: PROJECT NO.:
4.00 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software



WIND ROSE PLOT:
Wind Direction for Samples Collected on 7/21/2004

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 16.67%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2004 Pearson Airfield Vancouver
1616-31-OA Jul 20 - Jul 21
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
333¢
CALM WINDS: TOTAL COUNT: Parametrix
16.67% 42 hrs.
AVG. WIND SPEED: PROJECT NO.:
2.52m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:
Wind Direction for Samples Collected on 1/06/2005

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 2.1
Calms: 18.75%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2005 Pearson Airfield Vancouver
1616-31-OA Jan 5-Jan 6
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
1152
CALM WINDS: TOTAL COUNT: Parametrix
18.75% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
2.69 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 2/25/2005

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)
el T ] >=111
. } - B ss-111
Resultant Vector ~ 1 T B 57-ss
| 0 deg - 62% Teeo o SOUTH .- B ss s
[ ] 21-36
Bl o5 21
Calms: 70.83%
COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2005 Pearson Airfield Vancouver
1616-31-OA Feb 24 - Feb 25
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
0¢
CALM WINDS: TOTAL COUNT: Parametrix
70.83% 48 hrs.
AVG. WIND SPEED: PROJEGT NO.:
0.52 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 6/15/2005

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 29.17%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2005 Pearson Airfield Vancouver
1616-31-OA Jun 14 - Jun 15
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
334¢
CALM WINDS: TOTAL GOUNT: Parametrix
29.17% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.92 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 8/31/2005

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 31.43%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2005 Pearson Airfield Vancouver
1616-31-OA Aug 30 - Aug 31
00:00 - 23:00 MEAN WIND DIRECTION:
339¢°
CALM WINDS: TOTAL COUNT: Parametrix
31.43% 35 hrs.
AVG. WIND SPEED: PROJECT NO.:
2.49 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:
Wind Direction for Samples Collected on 9/06/2006

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 22.92%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2006 Pearson Airfield Vancouver
2201-SI-OA Sep 5-Sep 6
00:00 - 23:00 MEAN WIND DIRECTION:
338°
CALM WINDS: TOTAL COUNT: Parametrix
22.92% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
2.19m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 2/16/2007

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 35.42%

COMMENTS:

Samples:
2201-SI-OA
CM-MW-21i-OA
CM-MW-09s-OA
FRAM-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Feb 15 - Feb 16
00:00 - 23:00 MEAN WIND DIRECTION:
662
CALM WINDS: TOTAL COUNT: Parametrix
35.42% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.85 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT: DISPLAY:

Wind Direction for Samples Collected on 5/31/2007 Wind Speed
Direction (blowing from)
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05- 2.1
Calms: 25.00%

COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2007 Pearson Airfield Vancouver
2201-SI-OA May 30 - May 31
CM-MW-21i-OA 00:00 - 23:00 MEAN WIND DIRECTION:
CM-MW-09s-OA
FRAM-OA 323¢
CALM WINDS: TOTAL COUNT: Parametrix
25.00% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
217 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software



WIND ROSE PLOT:

DISPLAY:
Wind Speed
Direction (blowing from)

Wind Direction for Samples Collected on 9/13/2007

EAST

WIND SPEED
(m/s)
[] >=111
Bl ss- 111
B 57-ss
B s6-57
[ ] 21-36
Bl o5 21
Calms: 44.19%
COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2007 Pearson Airfield Vancouver
1616-31-0OA Sep 12 - Sep 13
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
FRAM-OA
342°
GALM WINDS: TOTAL COUNT: Parametrix
44.19% 43 hrs.
AVG. WIND SPEED: PROJECT NO.:
0.93 m/s 275-1940-006
WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 9/15/2007

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 51.11%

COMMENTS:

Samples:
1616-31-OA
CM-MW-09s-OA
FRAM-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Sep 14 - Sep 15
00:00 - 23:00 MEAN WIND DIRECTION:
3422
CALM WINDS: TOTAL COUNT: Parametrix
51.11% 45 hrs.
AVG. WIND SPEED: PROJECT NO.:
0.96 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 9/20/2007

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 46.67%

COMMENTS:

Samples:
1616-31-OA
CM-MW-09s-OA
FRAM-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Sep 19 - Sep 20
00:00 - 23:00 MEAN WIND DIRECTION:
348°
CALM WINDS: TOTAL COUNT: Parametrix
46.67% 45 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.62 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT: DISPLAY:
Wind Direction for Samples Collected on 9/30/2007 Wind Speed
Direction (blowing from)
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Calms: 14.89%
COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2007 Pearson Airfield Vancouver
1616-31-OA Sep 29 - Sep 30
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
FRAM-OA
1472
CALM WINDS: TOTAL COUNT: Parametrix
14.89% 47 hrs.
AVG. WIND SPEED: PROJECT NO.:
272 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software



WIND ROSE PLOT:

Wind Direction for Samples Collected on 12/07/2007

DISPLAY:
Wind Speed

Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 46.81%

COMMENTS:

Samples:
CM-MW-09s-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Dec 6 - Dec 7
00:00 - 23:00 MEAN WIND DIRECTION:
348°
CALM WINDS: TOTAL COUNT: Parametrix
46.81% 47 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.21 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT: DISPLAY:

Wind Direction for Samples Collected on 12/18/2007 Wind Speed
Direction (blowing from)
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Calms: 6.25%
COMMENTS: DATA PERIOD: DATA SOURCE:
Samples: 2007 Pearson Airfield Vancouver
1616-31-OA Dec 17 - Dec 18
CM-MW-09s-OA 00:00 - 23:00 MEAN WIND DIRECTION:
FRAM-OA
1572
CALM WINDS: TOTAL COUNT: Parametrix
6.25% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
3.17 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software



WIND ROSE PLOT:

Wind Direction for Samples Collected on 12/19/2007

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 4.17%

COMMENTS:

Samples:
1616-31-OA
CM-MW-09s-OA
FRAM-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Dec 18 - Dec 19
00:00 - 23:00 MEAN WIND DIRECTION:
163¢
CALM WINDS: TOTAL COUNT: Parametrix
4.17% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
3.81 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 12/21/2007

DISPLAY:
Wind Speed
Direction (blowing from)

WIND SPEED
(m/s)

05- 21
Calms: 36.17%

COMMENTS:

Samples:
1616-31-OA
CM-MW-09s-OA
FRAM-OA

DATA PERIOD: DATA SOURCE:
2007 Pearson Airfield Vancouver
Dec 20 - Dec 21
00:00 - 23:00 MEAN WIND DIRECTION:
132
CALM WINDS: TOTAL COUNT: Parametrix
36.17% 47 hrs.
AVG. WIND SPEED: PROJECT NO.:
1.30 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software




WIND ROSE PLOT:

Wind Direction for Samples Collected on 1/04/2008

DISPLAY:
Wind Speed
Direction (blowing from)
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Samples: 2008 Pearson Airfield Vancouver
CM-MW-09s-OA Jan 3-Jan 4
00:00 - 23:00 MEAN WIND DIRECTION:
132¢
CALM WINDS: TOTAL COUNT: Parametrix
10.42% 48 hrs.
AVG. WIND SPEED: PROJECT NO.:
4.25 m/s 275-1940-006

WRPLOT View - Lakes Environmental Software
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Cadet Manufacturing Company

Vancouver, Washington ' a m e o~y
Rl Report: Appendix D ) _ : ,

" APPENDIX D: AQUIFER PUMPING TEST

'SUMMARY

1.0

This Groundwater Pumping Test Report describes the fieldwork performed for the
Cadet Manufacturing Company (Cadet) pumping test and the data reduction and
evaluation process. Step-drawdown and constant-rate aquifer pumping fests were
performed at the Cadet facility (2500 W. Fourth Plain Boulevard, Vancouver,
Washington [the Site]) between March 20 and March 23, 2002. One recovery well and '
six new monitoring wells were installed at the Site between February 22 and March 4,

2002. The objective of the Cadet groundwater pumping tests was to provide additional .

information for the conceptual hydrogeologic model and for the numerical groundwater
flow and constituent transport model being completed for the Cadet site. -

Groundwater drawdown observed in response fo pumping was used to evaluate

-hydrogeologic characteristics. Hydraulic conductivity and storativity were estimated by

the curve-matching pumping test analysis program, AQTESOLV®. The hydraulic
conductivity and storativity values from the 2002 pumping test are summarized in
Table D-2. The hydraulic conductivity values from the: pumping tests conducted in
2002 range from approximately 0.05 to 5.03 cm/sec (140 to 14,260 fpd). The pumping
test results do not suggest substantial differences from previously determined
hydraulic conductivity values with depth or mvestrgatlve zones. .

, Purge water and decontamlnatlon water generated durlng each groundwater pumping.

test was contained in a series of industrial tanks provided by Rain-for-Rent. Prior to
discharge to the sanitary sewer, the water was sampled and tested per the City of '
Vancouver's requirements. Approxrmately 223,000 gallons of purge and
decontamination water were generated and discharged into the sanitary sewer from
the aquifer {ests.

. INTRODUCT]ON

~n accordence wi'thAAgre.ed Order (00 TCP VA-847), AMEC Earth & Environmental,
-Inc. (AMEC) conducted an aquifer pumping test at the Cadet Manufacturing Company

(Cadet) facility on March 22, 2002, The Cadet facility is located at 2500 W. Fpurth
Plain Boulevard, Vancouver, Washington (the Site). The pumping test was performed
as described in the original Work Plan for Pumping Test dated January 2, 2002, the

" Pumping Test Work Plan Response to Second Set of Ecology Comments.dated

February 28, 2002, and the Pumping Test Work Plan Response to Ecology Comments
and Deviations dated February 25, 2002. This report describes the fieldwork
performed for the Cadet pumping test, the data reduction and evaluation process, and

Project No.: 2-61M-10135-R . :
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"Cadet Manufacturing Company.
Vancouver, Washington
RI Report: Appendix D-

a discussion on how the data will be used for fate and transport modeling and design

of remedial technologies at the Cadet facility.
Scope and Objectives

The objeotive of the Cadet groundwater pumpin"g test was to provide additional -

information which would be used in the groundwater fate and transpoft model, and the
future selection and design of remedial activities at the Site. The tasks pefformed fo
attain the additional information included a step- ~drawdown groundwater pumping test

‘and a constant-rate groundwater pumping test. The step-drawdown pumping test was
performed to. evaluate the appropriate pumping rate for the constant-rate groundwater -

pumping test. The constant-rate groundwater pumping test was conducted to estlmate

77 the site-specific hydraulic conductivity and storatrwty of the Unconsolldated
Sedimentary Aquifer (USA) observed at the Cadet site. '

Fate and fransport modeling using data collected from aq‘uifer testing will be useful in
evaluating the migration of halogenated volatile organic compounds (HVOCs) in the
area. Specifically, the pumping test would establish aquifer characteristics such as
vertical and horizontal hydraulic conductivity, storatlwty, response of the aquiferto
stresses such as pumping, and the radius of influence of & pumpmg well (productlon
we!l recovery weil or recirculating well) at a known flow rate. ‘

The scope of work performed in preparatio‘n and execution of the p‘_umping test
activities included installing a pumping well and a network of monitoring wells,

installing down-well pressure transducers and dataloggers to record groundwater level

responses to pumping, monitoring perlpheral wells for changes in contaminant
concentrations, sampling extracted groundwater for the presénce of HYOCs, and

‘discharging the exiracted groundwater to the City of Vancouver sanitary sewer.

Historic Aquifer Tests

Slug testing was conducted on August 8, 2000 and May 30, 2001 fo estimate hydraulic
properties of the USA at the Site and in the Fruit Valley Neighborhood. Slug testing

‘was selected because it does not alter groundwater flow directions, and rmpacted

water i is not generated

Changes in groundwater elevation observed during the slug tests were used to
estimate hydraulic conduictivity of the intermediate and deep zones of the USA. Based
ori the results of slug testing, average hydraulic conductivity for the intermediate zone
of the USA is 140 fpd (4.8 x 1072 cmi/sec), and the average hydraulic-conductivity of

AMEC 001863

Page D-2
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21

2.2

the deep zone of the USA is 170 fpd (6.2 x 10”2 cm/sec). These values are within the
published ranges of values for the USA (McFarland and Morgan, 1996).

WELL INSTALLATION

' Pump-ing Well Installation

4, 2002. A 10.25-inch

The groundwater extraction well RW-1 was installed on Ma
outer diameter hollow stem auger was used to insta diameter threaded
PVC well casing with pre-packed PVC well screens. The recovery well was completed
at 65 feet below ground surface (bgs). Two 10-foot sectio - ed well
screen pre-packed with 6-9 silica sand were installed from 40 to gU teet bgs. Eight
bags of 6-8 silica sand were added from 35 to 65 feet bgs as.a. suppiemental filter
pack. Forty-two bags of bentonite chips were p!aced from 3 to 35 feet bgs to estabhsh_
a proper borehole seal. Five feet of 6-inch inner diameter PVC well casing were
placed from 60 to 65 feet bgs to create a sediment sump. The end of the PVC well
casing was capped with a threaded stainless steel flat-bottomed well cap. The boring
and construction log for the groundwater extraction well RW-1 is included in

Attachment D-1.

The well screen s!ot size, mesh size of the pre-pack filter, and mesh size of the
supplemental filter pack were selected based on the physical sieve analysus of soil
samp[es collected from a test bonng prior to well installation. Resulfs of the sieve

E analysns are mcluded in Attachment D-2. Two soil samp]es were collected from 40 to

46.5 fest bgs and from 50 to 60 feet bgs_and tested by AMEC. The test resulfs were |

used to determine. the appropriate slot sizes and filter pack mesh sizes used in the well

construction. Atiempts made to collect soil sampl_es" using a Shelby tube with a pitcher
sampler were unsuccessful in recovering 'd_eeper sediments from the USA be_cause the
deeper soils were predominately coarse grained sands with some gravel.

Monitoring Well Installation

Six mohitoring wells (MW-11 through MW- 16) were installed at the Site in the area
immediately surroundlng the groundwater pumping well between February 22 and

March 1, 2002. Each well was constructed with 2-inch inner diameter PVC well casing -
and 5 feet of 0.010-inch slotted PVC pre-packed well screen. Well screen pre-packs '
and supplemental filter packs.consisted of 10-20 silica sand. A proper borehole seal in

“each monitoring well was established W|th either bentonite chips or a combination of
“bentonite chips and grou’t The approxnmate locations of the recovery well and

monitoring well network are depicted-on Figure D-1. Well boring and constructlon logs

Project No.: l2—61M-10135-R' - . . .
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Cadet Manufacturing Company -
Vancouver, Washington
Rl Report: Appendix D

are mc:luded in Attachment D-1. Well construc’uon detalls are summarized i |n Table
D-1.

'Well Development

The recovery well was developed within 24 hours of installation. Well developrnent
was conducted over two one-hour intervals with respective discharge rates of 100 and

200 gpm. Suspended solids in the extracted water diminished within five minuies of

development.

' GROUNDWATER PUMPING TESTS

~ Groundwater pumping tests are performed to estlmate hydraulic parameters (i.e.,
'hydraullc conductivity and storatlwty) of groundwater—bearmg formations in the

subsuface. Aquifer tests can provide knowledge of aquifers to make more reliable”
predictions of aquifer response o changes in pressure heads due to groundwater

pumping. Step-drawdown and constant-rate pumping tests are two types of aquifer
' tesis typically used to gather aquer data used in estlma’ung aquifer properties.

Step-Drawdown Pumping Tests

Step-drawdown testing provides a means for understanding the 'performance of wells
in relation to the subsurface groundwater-bearing formations. Step-drawdown tests
are usually performed by pumping a single well at successwely higher discharge rates
while recording the drawdown response in the well. Drawdown observed in the
purnping well is composed of two parts: 1) drawdown due to laminar flow, referred to
as formation loss, and 2) drawdown resulting from the turbulent flow in the immediate
vicinity of the well, referred to as well loss. In laminar flow conditions, the change in
drawdown is linearly proportional to the change in the discharge rate. Under turbulent
flow conditions, drawdown increases substantially for small incréases in the discharge

~ rate. The laminar and furbulent components of well losses can be estimated to help

seiect optimum discharge rates for constant-rate aquifér pumping tests.

For the aquifer characterization efforts at Cadet, a step -drawdown test was performed

o estimate the optimum discharge rate for the plahned oonstant—rate aqurfer pumping

test. The feasible range of pumping rates. used for the step ~drawdown test was
estimated using theoretical drawdown ¢alculations for an unconfined aquifer. The
results of the step-drawdown test were then used to estiniate the optimal pumping rate
for the Gonstant-rate purmping test. The opfimum discharge rate results in the largest
achievable drawdown without dewatermg the | pumping we . Maximizing the
magnltude of observed drawdown in the pumping well will maximize the aquifer stress

Page D-4
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4.0

experienced by the observation wells, thereby making lnterpretatlon of the data more
rehab]e '

‘Constant-Rate Pumping Tests

Constant-rate pumping tésts are commonly used for estimating values of hydraulic

properties of aquifers and are frequently performed in areas where additional -
observation wells are available. The constant-rate pumping test includes extracting

~ groundwater at a specific and steady discharge rate from & well, or set of wells, while

water level responises to groundwater extraction from the pumping well are recorded in
the pumping well and surrounding observation wells. Water level reoovery rates, or
residual drawdown, are also monitored and récorded after the pumping phase is
complete for each aquifer pumping test. Residual drawdown measurements are often
more reliable than drawdown data because the aquifer recovery occurs at.a constant

‘rate and is not mﬂuenced by well effi iciency. Steady pumping can be difficult to
achleve in many f eld conditions.

The constant-rate pumping test dlscharge rate was determined from the step-
drawdown tests described in Section. 3.1. The pumping rate was manually controlled

- with a ball valve. The pumping rate was periodically checked and monitored with an

instantaneous and totalizing flow meter attached to the discharge line throughout the
pumpmg test C

- CADET GROUNDWATER PUMPING TEST

Step -drawdown and constani-rate aquifer pumpmg lests were performed at _
groundwater extraction well RW-1 between March 20 and March 23, 2002. RW-1 is
located on Cadet property, in the parking lot. )ust west of the manufactunng fac:llty

(Figure D-1).

~ As described in the Pumping Test Work Plan, the monitoring well network selected to -
- monitor the response of groundwater levels (drawdown) to pumping consisted of

twelve monitoring wells: MW-1i, MW-1s, MW-2s, MW-9s, MW-11 through MW-16,

- DPW-3, and DPW-11. Figure D-1 shows the [oeations of the recovery well and the

monitoring wells used during the Cadet pumping tests.

 The influence of tidal changes on groundwater elevations was monitored before and”

during the pumping test with a transducer placed in monitoring well MW-2s. These
groundwater level data were used o remove the eifect of tidal ﬂuctuattons observed in

the drawdown data collected during the pumping test.
! ] . . ~ S S

» 001866°
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During the step-drawdown and constant-rate pumping tests, groundwater w
extracted from the formation using a pump cepable of pumping at_a'rate o ..
Groundwater was prevented from flowing back down the pumping well whan pumping
was terminated by a check valve installed on the effluent line pumping. The discharge
rate was controlled manually with a valve and flow totalizer, which also indicated
instantaneous flow rates at a precision of 20 gpm. The extracted water was

discharged directly into three 21,000-gallon tanks provided by Rem—for—Rent_ Water
levels were monitored manually with an elecironic water level indicator in the pumping
wells and observation wells. Water levels in select wells were also measured using
down-well pressure transducers eqmpped with autormated dataloggers

Groundwater Testmg and Dlscharge

'ln accordance with the Pumpmg Test Work Plan Response fo Second Set of Ecology

Comments dated February 28, 2002, monitoring wells DPW-3 and DPW-11 were
sampled every four hours during the pumpmg test fo evaluate potentlal changes in
groundwater HVOC levels. Samples were tested by AMEC on site by U.S. EPA
Method 8535 with the ENVIROL system:- Figld laboratory results prowded no evidence
of HVOC m:gratlon during the pumping test. : :

Groundwater discharged into the 21 000- gailon tanks was sampled by AMEC and ,
tested by U.S. EPA Test Method 8260 prior to discharge to the sanitary sewer system.
This was required in the Special Wastewater Discharge Application (SWDA) by the
City of Vancouver. The SWDA permitted Cadet to discharge groundwater directly. fo -
the sanitary sewer located west of Cadet under a special wastewater discharge permit.
Discharge was authorized as long as permit parameters (including a maximum

trichloroethylene level of 0.71 ppm and a maximum discharge rate of 200 gpm) were
" not exceeded. The Special Wastewater Discharge Authorization permit is included in

Attachment D-3.
Step Drawdown Pumpmg Test

A step drewdown test was conducted at RW—'I on March 20, 2002 The step-
drawdown test had a single step of 50 gpm, with pumping rates at 100 and 150 gpm.
Each stage of the test operated for approximately 30 minutes, with an overall step-
drawdown duration of 62 minutes. Groundwater levels in RW-1 were measured
manually with an electronic water leve! indi¢ator while groundwater levels in MW-11
through MW-16 were measured with pressure transducers equipped with dataloggers.
The water level measurerhent frequency was every minute for the first ten minutes and
every 5 minutes thereafter for each stage. The discharge rate was increased at the
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start of the second step without turning the pump off to maintain influenced water
levels. o 3 | . L =

421 Results

The groundwater level in RW-1 dropped approximatet—:belcw static water
level immediately after the pump was turned on. Depth-to-water measurements
indicate that the groundwater jevel rebounded slightly and equilibrated at
approximately 2.4 feet below static water levels. -After the pumping rate was increased -
{o 150 gpm, the groundwater Ieve[ decreased immediately to approximately 2.65 feet
below static water levels. Water levels equilibrated at-approximately 2.66 feet below -
statlc water levels during the remainder of the step-drawdown test duration. , -

The step—drawdown pumping test results were used {gevaluate the optichum (|
discharge rate for the constant-rate pumping test. V¥ater level measurements
collected during the step-drawdown tests were marjualfy graphed on semilog paper by
plotting drawdown over time. A pumping rate ¢f 150 ggm was selected for the :
constant-rate pumping test at RW-1 based on theé results of the step-drawdown test.
The step-drawdown tests indicated that the maximum pumping rate would be bounded -
by on-site storage capacities and the limitation set on the d:scharge rate {o the sanltarv
"sewer. The field data sheets are included in Attachment D-4,

4.2.2 De\natlons

: Durmg the recovery well development 20 gpm steps were determmed to be
inadequate in consideration of the aquifer productivity. The step-drawdown test was
therefore conducted at discharge-rates of 100 and 150 gpm. CN

4.3 Constant-Rate Pumping Test

The constant- rate pumping te W-1 was started on March 22, 2002 at 14:23 with
ately 150 gpm. The test was terminated on March 23,
urs after pumping started. The recovery test was initiated
_immediately after the pump shut down. The recovery test lasted for on inutes
because groundwater levels recovered almost immediately after the pump was shut

approximately every hour at RW-1 and MW-13.
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' Groundwater levels in RW-1 decreased and equilibrated at approximately 0.60 feet
within one minute after starting the pumping test. The maximum drawdown observed
in RW-1 before groundwater eyuifibrated was 1.02 feet. Maximum drawdown in the
observation wells ranged from'(.0186 MW-11) to 0.10 feet (MW-15), No \
measurable drawdown was observed in wells MW-12 and MW-16. The most distal
observation well, MW-14, had a maximum measured drawdown of 0.05 feet. The field
data sheets are included in Attachment D-4. ' '

Although groundwater drawdown equilibrated quickly a_ftei' startihg the pi.tmping test,
the pumping test was conducted for approximately 24 hours to identify potential
recharge or no-flow boundaries. Although tidal changes did not influence the early-
time data, when coupled with the low pumping rate, which was limited by the discharge
‘permit, late-time data were affected more by tidal changes than by pumping. Thus,
post-test analysis only focused on early-time data of the groundwater drawdown
measurements cbllected_ during the aquifer tests. A "

4.3.1 Data Analysis Methodology

The pumping test data analysis considered only the drawdown measurements
recorded at RW-1, MW-11, and MW-13 through MW-15 during the first minute of
pumping. These data were corrected for tidal effects prior to analysis: A pressure
transducer placed in well MW-2s (located approximately 340 feet north of RW-1)
during the aquifer tests recorded groundwater levels that were not affected by pumping
from RW-1. There was no to liftle tidal change observed in MW-2s during the first
minute of pumping at RW-1.. When the tidal change was removed from the observed
drawdown measur'ements;‘.the corrected drawdown did not signiﬁcantly differ from
observed draWdown'because tidal changes over one minute are negligible. The '
rawdowh measurements for each well were then used to estimaté

b . b . . - '
hy_drogeologlc characteristics of the water-bearing Zone in the area of the aquifer tests.

Corrected drawdown measurements were analyzed using the curve-matching pumping
test analysis program AQTESOLV®. AQTESOLV® uses analytical solution methods
to estimate hydraulic conductivity and storativity characteristics of the water-bearing
formations in the areas where the aquifer tests took place. The analysis methods used
include the Theis (Theis, 1935), Cooper-Jacob Straight Line Method (Coopér and
Jacob, 1946) with corrected drawdown, and Neuman (Neuman; 1974} approximation
solutions. These solution methods are applicable for unconfined aquifers and can be
implemented with partially penetrating well corrections. * '

he aquifer recovery data were also analyzed tolprovide an independent check of the
hydraulic conductivity and storativity approximations from the pumping tests. When
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4.3.2

pumping is stopped, well and aquifer water levels rise toward their pre- -pumping levels.
The rate of recovery provides a means for calculating the coefficients transmissivity
and storage. Cafcu[ated recovery and residual drawdown data (Driscoll, 1986) were.
evaluated with AQTESOLV® and the Cooper-Jacob Straight Line (1954) method.

All of the solution methods for approximating hydraulic conductivity and stbrativity are
based upon assumptlons and conditions including: 1) the aquifer is unconfined; 2) the

- aquifer has an apparent infinite areal extent; 3) the aqu1fer is homogenous and of

constant thickness over the area 1nﬂuenced by the aguifer test; 4) the water table prior
to pumping is horizonial over ’{he area mﬂuenced by the aquifer test; and 5) the

dlscharge rate is constant

The rad;us of influence of a well can be determmed from a dlstance-drawdown semﬂog-

~ plot. The radius of influence is the radial distance from the c:enter of a well bore to the

point where there is no drawdown.
Results -

The estimated hydraulic conductivity and storativity results from thé pumping test data

~are presented in Table D-2. The hydraulic conductivity values estimated using each’

method are within one order of magnitude for all the wells with the exception of the
pumpihg well. Without the pumping well estimates, the hydraulic conductivity ranged
from 0.27 to 5.03 cm/sec (761 to 14,260 fpd); the average hydraulic conductivity was
2.55 cm/sec (7,230 fpd). ‘The pumping well hydraulic conduclivity estimatés ranged
from 0.05 to 0.53 cm/sec (140 to.1,502 fpd). In general, the Neurnan method yielded
the lowest hydraulic conductivity estimates of the three solution methods. The
AQTESOLV® reésults are included in Attachment D- 5 .

The magnltudes of the storativity values estimated from the pumping tests. nesuits"“

ranged signifi cantly for each well. Estimated: storatlvrty values ranged @’1@

1o 5.4 x 10", whereas storativity values for sand and gravel unconfined aquifers -

typically range from 1.0 x 10~ to 3.0 x 107" (Driscoll, 1986). Among the factors that
may have affected estimates of storativity is the short time duration of pumping test
data used in the analysis (approximately one minute), and the small drawdowns
observed in the observation wells as a result of the low pumping rate.

- Analysis of groundwater recovery rates was limited to recovery data collected from
wells MW-13 and MW-14. These were the only sets of groundwater recovery data
" used to estimate hydraufic conductivity and storativity values because the time-

drawdown recovery data collected from the other monitoring wells were inadequate for
analysis. The resuits from MW-13 and MW-14 using the Theis and Cooper-Jacob
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solution methods are summarized also in Table D-2. As seen in Table D-2, the
hydraulic conductivity estimates determined from the aquifer recovery data are lower
than the values calculated from the pumping test data with the exception of the
Neuman solutions, Storativity values determined from the aquifer recovery data are
more consistent than the pumping test values and bstter reflect unconfined aqurfer
storatrvrty values published in literature,

Figure D-2 shows drawdown observed in the wells after one minute of pumping at -
RW-1. After one minute of pumping at RW-1, the apparent pumplng -induced radius of
influence was approxrmafety 10 feet. The magnitude of the radius of influence is
dependent on the pumping rate at the extraction well and the permeablilty of the
aquifer sediments. At RW-1, the pumping fest was performed ata pumplng rate that
did not 3|gmt" cantly stress the highly permeable USA aquifer.. :
Lot

4.3.3 Deviations

No deviati_ons from the pumping test work plans were noted. .
5.0 SUMMARY

Follow;ng isa summary of the contents of the report:

e Aquifer testing was completed between March 20 and March 23, 2002 and
- involved step-drawdown and constant-rate pumping tests at pumping well RW-1.

- One new pumping well iRW—'i)end six new moni'toring' wells (MW—ﬂ through MW-
16) were installed to measure drawdown during the pumping tests.

’é’l—lydraullc conductivity and storativity were estimated by the curve—matchmg
pumping test analysis program, AQTESOLV®. Groundwater hydraulic propertles

_' determined from aquifer stress testing condicted to date at the Site are

" summarized in Table D-2. The hydraulic co_nductrwty values from the pumping
tests conducted in 2002 range from approximately 0.05 to 5.03 cm/sec (140 to

" 14,260 fpd). The pumping test results do not suggest substantial differences from
previously determined hydraulic conductivity values with depth or investigative =
zones. : :

» Purge water and decontamination water generated during each groundwater
pumping test was contained in a series of industrial tanks provided by Rain-for--
Rent. Prior to discharge fo the sanitary sewer, the water was sampled and tested
per the City of Vancouver’s requirements. Approximately 223,000 galions of purge
and decontamination water were generated and dlscharged into the sanitary sewer -
from the equﬁer fests. ‘
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ATTACHMENTS:

Table D-1 Monitoring Well Constructaon Details -

Table D-2 ‘ Estimated Hydrauilc Conductivity and Storativity Values From RwW-1
: Groundwater Pumping Test and Recovery Test ,

Figure D-1 Pumping Well and Monitoring Well Locations for Cadet Pumping

_ Tests

Figure D-2 . Drawdown Observed after One Minute of Pumping at Well RW-1

Attachment D;1 Well Installation Boring and Construction Logs
Attachment D-2 Recovery Well Soil Sieve Anafysis Results

Attachment D-3  City of Vancouver Special Was_teWéter Discharge Authorization
o ~ Permit and Laboratory Reports ' _ :
Attachment D-4 Field Data, Step-Drawdown Aquifer Test Field Sheets, and
Constant-Rate Aquifer Test Field Sheels

Attachment D-5 AQTESOLV® Solutions.
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Table D-1

) : Monitoring Well Construction Details
o - Completed Bentonite Grout Seal _ Filter Pack | .. - i
Monitaring ) I : - Screen Interval
Well ID Depth Interval Inierva _ Interval (f bgs)
(ft bgs) {ft bgs) . (ftbgs) | _ ({ft bgs)

MW-11 29.4 =21 | Na 21204 23.5-28.5

MW-12 29.5 122 | . NA 22-29.5 . 24-29

MW-13 55 1-26 2645 45-55 48.5—-53.5

MW-14 54.5 121 . 21445 . 44.5-54.5 . 49-54

MW-15 - 55 132 32-46 46-55b L 49.5-54.5

MW-16 30 0.5-20 ‘NA 20-30 2328
‘j 7 -

] ANEC 001873
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Well I-nstallafidn Boring and Construction Logs |
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PROJECT: Cadet Manufacturing START CARDITAG NO.: R047984/AGT641 RORING No.: RW-1 PAGE 1 OF 2

Elovation Reference: - . Well Completed: 3/4/02 - Boring Method: Hollow Stéem Auger
Relative Ground Surface Elevation: Relative Casing Elevation: Borehole Diameter: 10,0 ﬁ
0 w
a5 | ® e 2| -
Depth - = . b = = C w =
feot) SOIL DESCRIPTION Eg ES | 2 5|58 |22 AS-BUILT DESIGN %
0 , a2z ok |go [S2(82 ¥ : 5
GRAVEL, (FILL). ' {ppm)} F: .g%’]ie;g,)’;‘é'é")
W with Metal Lid |
_. & Xy Cong 4
oncrete Surface
- / © Seal 4
i é _ Locking Cap 1
. %—- Bentanite Chips
® T SILT, (SM), medium siiff, moistio T Z T _ % (3/8-inch) T
-| damp, brown, micaceous, very fine- Z A % ) ‘
grained sand. 7 Casing
- / (B-inch OD; -
i %  Schedule 40 PVG)
|0 —] SILT, (SM), medium stiff, moist to T 7 T % T
*_{ damp, brown, micaceous, very fine- ' A 6 |00 %
grained sand with 4.0-inch lens of . ) % ‘
-1 SAND, locse, damp, brown, micaceous / -
| silt at 10.5 feet.. %
_{ Drilling denser-at 13.5 feet. é
15— SAND, (SM), medium dense, moist, T 7 T % T
-| brown, some silt, % 18 100 | %
| GUS sampler used to collect Shelby % )
-1 tube sample. Lots of back pressure on %
20— sample. Piece of fabric pulled from T : . T / . T
" | bottom end of tube before tube was ZR /
refmoved from sampler. Approximately %
- 1.0 foot recovered. Sample possibly _ %
_{ disturbed due to fabric on wall of : . NR % :
sampler tube. T % )
- GUS sampier used to collect samples at | %
22.0-24.0 feet and 25.0-27.0 feet. % 1
25-— Similar amounts of back pressure. T T %
1 SAND, (8W), medium dense, moist, - | %
- dark brown, few small gravel. /
Larger GRAVEL at 26.5 feet during %
] drilling:
_| Sandy at 28.0 feet and GRAVEL at é
29.0 feet. : :
30 . //z’ ‘
’ LEGEND PROJECT NUMBER: 1-81M-10135-C T2
:E é}::olijc[?:oocr? égﬁ?;ﬁch O.D ‘ | ) Cadet Manufacturing '
with % recovered -Vancouver, Washington
3.0-Inch OD
disturbed 1 -
IE with % recovered. . AMEC EARTH & ENVIRONMENTAL, INC.
NR No sample recovery : 7376 SW Durham Road
, . | Porttand, Oregen 67224
_ Phone (503) 638-2400 FAX (503) 620-7852
Drilling Started: 2/22/02 Drilling Compieted: 3/4/02 ' Logged By: B. Lary/SWBK | o oo oA
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PROJECT: Cadet Manufacturing START CARDITAG NO.: R047984/AGT641 BORING No.: RW-1 PAGE2QF 3 .

Elevation Reference: o Well Completed: 3/4/02 " | Boring Method: Hollow Stem Auger
Relative Ground Surface Elevatwn o Relative Casing Elevationi ’ Borghole Diameter: 10.0" ﬁ
. 0 . w
: ER-EE g 2|v - |
Depth : - BT .
(feet) SOIL DESCRIPTION Es|ea |25 |85 |58 AS-BUILT DESIGN 3
N o 3 [ - = O =] e B =
20 - nZ |» L W ¢ |[G=
' SAND, (SW), very dense, moist, dark ‘ {pprm % . . -
- brown, some fine-grained sand, silt, and T [ sor 857 %ﬁ Bentonite Chips |
_{ gravel. Medium gravel in end of shoe. | i 1 % (3/8-inch) L
i ' 1 i 1 Z Casing ]
(6-inch OD,
4 _ + T T Schedule 40 PVCY
¥ SAND, (SW), very dense, wet, dark . | ; 50+ (00T 10-20 Colorado |
- brown, coarse- 10 very coarse-grained, + + 4 Silica Sand +
some gravel. - . fiica san
- Switched to 3.0-inch diameter spoconat T T T I
- 40.0 feet. Contmuous sieve samp]e 1 ’ 4 L 4
. 140 collected.- - 1
; —1 SAND, (SW), very dense wet, dark T P T . T
‘; | brown to black, very coarse-grained, i // 50+ 1 Well Screen
: small subangular gravel. {6-inch OD, .
é 4 o + 4 4 Schedule 40 PVC
’ o : with 0.050-inch -
-1 Changed to SAND (driller observation) T T T slots Prepack
_at43.0 feet_. Probably heaving SANDS. : 1 1 with 6X0 Colorado.l
' ‘ ' Silica Sand)
45— SAND, (SW), dense, wet, dark brown o T ‘
_| btack, coarse-grained, small to medium | . % 35 1 i
subangular gravel (some pieces >- . .
- 1.5—inch diameter). . + .+ T T
] Heaving SANDS above sample. 1 ] 1 1
%271 SAND, (SW), dense, wet, dark brownto | D= | | .|
- g[rzg}; coarse-grained, small subangular + ///' T - NATIVE material |
- - + 1 + sloughed into
_ 1 i 1 boring +
55 | } . ’ R / - - ) b P Y
, " 1 SAND, (SW), very dense, wef, dark ‘ 4 50+
7} brown to black, coarse-grained, small fo | T 1 T
.| medium subangular gravel (some i 1 4
pieces > 1.5-inch diameter), ' '
4 - 4 =+ Stainless Steel ¢
60 8 End Cap + Sump
LEGEND PROJECT NUMBER' 1-61M-10135-C T2
2.6-inch OD/ 3.0-inch OD :
:E splitr-sacpoon samplnec : Cadet Manufacturing &
with % recovered Vancouver, Washington
_3.0-Inch OD
disturbed I : -
L imarsosenp RN prreseypm——
i ; ’ 7376 SwW Durham Road
NR No sample recovery Porbiand, Oregon 57224
] Phone (503) 539-3400 FAX (503) 620-7892
Drilling Started: 2/22/02 " Drilling Completed: 3/4/02 Logged By: B. Lary/SWEK VOTIBRWIFG2 DRW
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PROJECT: Cadet Manufacturing START CARD/TAG NO.: R047984/AGT641 BORING No.: RW-1 PAGE 3 OF 3

Eievatioﬁ Reference: Well Completed: 3i4/02 Boring Method: Hollow Stem Auger
Rélative Ground Surface Elevation: Relative Casing Elevation: Borehole Diameter: 10.0" ﬂ
- Py n
a5 le - o 2Plu A
Depth : 22| & BISE{E =
(foet) SOIL DESCRIPTION EE|52 |35 |ER|38 AS-BUILT DESIGN z
83 | &= |28 |pa {8 <
60 azles |molsel|os
| SAND, (SW), very dense, wet, dark ‘ N S0+ {ppm) NATIVE maierial
- brown to black, coarse—grained, small to T T T sloughed into T
_| medium subangular gravel (some 1 i 1 boring 1
pieces > 1.5-inch diameter).
65 —~ + - -+
| Total depth = 65.0 feet. ' I -
70— 4 + + +
] 1 1 4 4
75— 4 4. 4 L
80— 4 4 -+ +
85— - - -t .
% : PRbJECT NUMBER: 1-61M-10135-C T2
_ _ LEGEND ’ :
2.0-inch QD /3.0-nchoD ~ .
E split-spoon sample : Cadet Manufacturing
with % recovered - Vancouver, Washington
~3.0-inch OD .
E undisturbed sample
with % recovered : - ] AMEC EARTH & ENVIRONMENTAL, INC.
NR No sample recevery : ! 7376 SW Durham Road
B - | Porltiand, Oregon 97224
. Phaone (503) §35-3400 FAX {503) 620-7862
Drilling Started: 2/22/02 Drilling Completed: 3/4/02 Logged By: B.Lary/SWBK |0 o oo DR
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- PROJEST: Cadet Manufacturing START CARDITAG NO.: 047984/AGTERS BORING No.: MW-11 PAGE{1 OF1 -

Elevation Reference: : " Well Completed: 2/28/G2 . } Boring Method: Hollow Stem Auger
Relative Ground Surface Elevation: " Relative Casing Elevation: Borehole Diameter; 8.0" ’ o
. K T [7s]
oot HENNIEHER ' 3
“Kfest) . SOIL DESCRIPTION EE|E8 |35 |2F |28 AS-BUILT DESIGN z
o : : nz leoe |Go |Se|dx| W ] :
{No samples. Logging by drilling - ~ |tppm g =] _mgﬁz}gﬂ:nl-;”ted
. charac’t_et and cuttings only.) T ? 7 \ nume .
g . ’ T% gggfrete Suﬁéce 1
7 % % __ Locking Cap _
] % %—ﬂ-— Bentonite Chips T
5§ — T T T % % (3/8-inch) T
: 1
i / 7 Casing _
% % (2-inch ID,
] ‘ % % Schedule 40 PVC)]
— 1 *
10— SILT to SANDY SILT, soft, damp, T - + | + % é : +
Jmedium bréwn, mottled, very fi ing- . ' } % .
grained, sorme clay. % %
. .
- Driliing easily and consistent.” -f + ﬁ % %
15— - I i % % i
;. J % %
1 - / o
: - 7
20._- <+ - 4 ' é é -+
——10-20 Colorado |
i ’ ] Silica Sand
= Color gradés to medium gray. - : {Fzrgpaﬁf:g\!iil_ Stﬁégg T
. ~INC| , 4-INC s
25— T T T Schedule 40PVC T
o] - with 0.010inch slots §
GRAVELLY SANDS. Harder drilling. with $0/20 Colorade
I Silisa Sand) ’
1., - Cone-Shaped Sitt T
| Very hard driiling last foot. ] Sump s
~lan Total depth = 30.0 feet.
. ] I__EGEND_ PROJECT NUMBER.. 1-SjM—10135-C lT2 R
= staﬁc groundwater levet - ' ' gzggir\? er:,um:g;:-:: Qt on
SW on 2/28/02 . » g -
ANEC EARTH & ENVIRONMENTAL INC.
7376 SW Durham Road
Portland, Oregon 97224
' Phone {503) 638-3400 FAX (503) 620-7802 |
Orlling Started: 2/28102 . . Dritling Completed: 2/28/02 Logged By: C. Bartlett VoRpMWILORW

AMEC 001881



-PROJECT: Cadet Manufacturlng START CARD/TAG NO.: 047984/AGT698  BORING No.. MW-12 . PAGE 1 OF 1

Elevation Reference: . Well Completéd: 2/28/02 s Boring Method: Hollow Stem Auger -
Relative Ground Surface Elevation: . Relative Casing Elevation: | Borehole Diameter: 6.0° @
< | a5 =
Depth y 23|12 |._g12£|E. : 2
(Feet) * SOIL DESCRIPTION EE|E2 |85 |5% |88 AS-BUILTDESIGN %
o _ i : sz |82 (a8 |Seibx| ¥V 1 -
(No samples. Logging by drilling {ppm) o [Flush-Mounted
| character and cuttings only.) T . T 7 '\Monumrent T
i ‘ | 1 % Concrete Surface |
%  Seal
] T T 1 % - Locking Cap
] T ] | %—— Bentonite Chips
5 — Relatively easy drilling to 10.0 feet. T T T ‘ % (3/8-inchy T
Casing
7] T N ] % {2-inch 1D, T
] I L 1 % Schedule 40 PVC)]
10— SILT to SANDY SILT, damp, medium T T + . % T
_ brown, very fine-grained, some clay. | . 1 a % i
15— i + 4 % £
1SILT to CLAYEY SILT, damp, medium | 1 1 : % '
20— brown, mottled, very fi ne—gralned some | T T % ' T
Jsand. 1 | | . % 1
) Relativei - 1 i T -1 —10-20 Colorado
| y easy drilling. 1 i 1 Sitcasand T
T T T i — Prepack Well Screen I
25 1 < 4 . (2-inch 1D, -1
Schedule 40 PVG
7 _ T ] T with 0.010-inch
U L J slots) iR
" | Hard drilling - GRAVEL. No cut'tlngs.
Cone-Shaped Stlt
' : ' T ] T Sump T
20 Total depth = 30.0 feet. . )
- LEGEND PROJECT NUMBER: 1-61M-10135-C T2
i e . Cadet Manufacturing
S Static groMndwater level Vancouver, Washington
AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Paortiand, Cregon 97224
_ Phone (503) 630-3400 FAX (503) 620-7892
Drilling Started: 2/28/02 a3 Drilling Completed: 2/28/02 Logged By: C.Bartlett - Lo o

AMEC 001882



" PROJECT: Cadet Manufacturing - START CARD/TAG NO.: 047984/AGT694 BORING No.: MW-13 PAGE1OF 2

Elevation Reference: : ‘ " Well Completed: 2/28/02° 7 Boring Method: Hollow Stem Auger
Relative Ground Surface Elevation: ~ Relative Casing Elevation: L Borehole Diameter: 6.0" uﬁ:
o .
Depth - 'g-;: 2, 5B | ] £z 5 AS-BUILT DESIGN g
ol Bl P 111005 1 H e A
: (No sa@mples.” Logging by drilling : s ppm. 1 ush-iounie
~j character and cuttings only.) _ T T Tt \ /\Ic\:llon:mtznts ]
i ancre 1
] th drif ] % . Seal
_| Easy, smooth drilling. 1 1 % Locking Gap
] ' . | %— Bentonite Chips |
-5 — CLAYEY SILT, soft, damp, medium = T S % - {3/8-inch) T
| brown, mottled. % _
~— Casing
§ 2 (2-inch ID,
] | é Schedule 40 PVC))
10— + 1 + é +
] /
- y
%
| - i
] H 1B
' i 1 -l % 1
15— SILT to SANDY SILT, damp, medium =+ T TSW| /
brown to medium to dark gray-brown, : %
| mottled in upper section, some clay. i % .
1SILT to SANDY SILT, with trace clay. | i é |
. . 2 ! y
-| Slightly harder drilling at 19.0-20.0 feet. 7 Z a
20 —| S : T -+ T / T
i ] . % :
%
J _ n
% .
R ] / .

25 1 4 1 / - 1
|Veryslow, hard ariliing. 1 | Bentonite Grout |
SAND io GRAVELLY SAND. P (ﬁc\,ppr([:inxim)ately

“ ' . . 1 1 . 40 gaflons
* EGEND PROJECT NUMBER: 1-61M-10135-C 72
' - : C;adet Manufacturing
== gfg‘;g,g’z““dwa“’" level 7 _ Vancouver, Washingtori
| AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road )
Peortland, Oregon 97224
Phone (503) 39-3400 FAX (503) 620-7892
- . . - - Y1 0135WAW13.0RW
Drilling Started: 2/28/02 ) - 7 Drilling Completed: 2/28/02 . Logged By: C. Bartlett L

AMEC 001883



—

START CARD/TAG NO.: 047984/AGT694 © BORING No.: MW-13  PAGE 20F 2

- PROJECT: Cadet Manufacturing

Elevation Reference:

Well Completed: 228102

Boring Method: Hollow Stem Auger

Relative Ground Surface Elevation: Relative Casing Elevation: Borehole Diameter: 6.0 i
— - 7 iy
= >
Depth 252 PREEREN : 2
fect . SOIL DESCRIPTION 1EE|£8 |55 |83 3 2 - AS-BUILT DESIGN -
. - M = M e -0 o @ 1 . <
a0 . wZ | wE (@O (> n:) R 77 _
mj| . .
_ °P i ?} Bentonite Grout |
o : ////f (Approxnmate[y
- Very slow, hard drilling. ‘ % 49 galions)
- ' 1 1 Z/f —Casing
4 i 1 7 {2-inch 1D, |
% Schedule 40 PVC)
35— 4 4 + . L
7 SANDY SILT, very fine-to fi ne—gramed ] ///4
. | sand, some silt. ' %
//4
- %/
40— 1 + o %// +
P ] . ;/7//
| Hard drilling. .. 4 _ % |
45—} 4 + 4 o 4
Hard, slow driliing. Few cuﬁmgs ‘ 0.20 Colorade
4 retumed L ] ” L
__________________________________________________ Silica Sand
. Very hard and slow dnillng GRAVEL. T- T
7 very hard driling at 47.0-50.0 feet. ] b
TGRAVEL. 3 T — Prepack Well Screen T
50— 1 4 A {2-inch ID, 4Hnch OD,§
Schedule 40PVC "~ | -
7] a with 0.010-inch slots | -
_ | with 10/20 Colorade .
Silica Sand)
- 1 - Cone-Shaped Silt4
3 Sump
85 — : + T save T
_| Total depth = 55.0 feet.
60

E Stati¢ groundwater level
SW on 2/28/02

- LEGEND

PROJECT NUMBER: 1-61M-10135-C T2

" Cadet Manufacturing
Vancouver, Washington

| AMEC EARTH & ENVIRONMENTAL, INC.

| 7376 SW Durham Road
Partland, Oregon 97224
Phone (503) 639-3406 FAX (503) 620-7892

Drilling Started; 2/28/02

Drilling Completed: 2/28/02

07 THWVTIPGE, DRW
Logged By: C. Bartiett ]

AMEC 001884



PROJEGT: Cadet Manufacturing START CARD/TAG NO.: 047984/AGTE96 "BORING No.: MW—14 PAGE 1.0F 2

Elevation Reference:'. PR o . Weilléomp-ieted: 2128102 . Boring Method: Hollow Stem Auge;' .
Relative Ground Surface Elevation: - Relative Casing Elevation: Borehole Diameter: €.0" ﬁ
I . . 1) »
Depth I 252 gtef|2, ot
(_fegt) o SOIL DESCRIFTION EE £ EREE g 2 AS-BUILT DESIGN S
o . - 6z |aZ | B0 (selos) W] : <
(No samples. Logging by drilling {ppm) Y — [Flush-Mounted . [
-|character and cutfings only.} - T T T z i Monument T
1 : : | 1 % Concrete Surface |
SILT to CLAYEY SILT, soft, damp, light ‘ % " Seal )
-{to medium brown, mottled, somevery T + % _Locking Cap
_|fine-grained sand. " | B ? - 9
' %-—— Bentonite Chips
5 — T T -+ % * (3/8-inch) +
"I Drilling eastly and smoothly. 1 ] T % Casing
b ' ‘ 1 1 1 % {2-inch 1D, T
1 i ] ] % Schedule 40 PVC)]
* < SILT to SANDY SILT, very fine-grained, T | =~ 1 T ' g _ T
10 | some clay, . . IR B 4 1 % , 1
15— -+ -+ —+SW % -+
20— + - L+ , % -+
' ' - . A - Bentonite Grout &
1 SANDY SILT, soft, trace clay. - ] T. T T {Approximately -
- ’ - o -4 + - - 40 galions) i
25 - + + 4
"I Hard drilling. ] ] T ]
| GRAVELLY SAND. o 1 1 1 | 1
|30 . ‘ '
LEGEND PROJECT NUMBER: 1-61M-10135-C T2
' . ‘ Cadet Manufacturing
o St groundwater level : : Vancouver, Washington
AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road .
;grﬁan?é&?ggg-s%%%ﬁm (503) 620-7892 J
one .
Drilling Started; 2/28/02 _ ‘Drifling Completed: 2/28/02 Logiged By: C.Bartlatt . oo

AMEG 001885



PROJECT: GCadet Manufacturing START CARDITAG Nd.: 047984/AGTEY6 BORING No.: MW-14~ PAGEZ OF 2

Elevation Reference: o : - Weli Completed: 2/28/02 I.E!oring Method: Hollow Stem Au‘ger
Relative Ground Surface Elevation: Relative Casing Elevation: Borshole Diameter; 6.0" ]
j I j . o
Depth s5iae a|28|E, ' : 3
[ort) SOIL DESCRIPTION EE £2 55 |8% g g AS-BUILT DESIGN : %
a0 : az|a> |sd8 |Selos R
GRAVELLY SAND. - o |eem . o
. ‘ Bentonite Grout-
- Very slow drilling. T T T ' % (Approimately |
_ . : . % 40 gallons)
- % - Casigg
| : {2-inch 1D, 1
% Schedule 40 PVC)
35— + 4 -+ N A
i %
, ] /’,
\Y/ low drilling. Rel Iy fi %
 Very slow drilling. Relatively few ) ] L
a0 cuttings returned. 4 4 4 % +
.
I //
45— SILT to SANDY SILT, very fine-fo fine- -+ T T ' T
grained sand. e . 0:20 Colorado-
1 Silica Sand ~ 1
- Ve!y slow, hard dril[ing. . B o B T
7 . 7 ' . i Prepack Well Screen
50— + - -+ {2-inch ID, 4-inch-OD-
Schedule 40 PVC |
7] with-0:010:inch shots
- with 10/20 Colorado T
_ Silica 8and)
_Cone-Shaped Silt]
T Sump
| Total depth = 55.0 feet. ] o i
*0 LEGéND PROJEC'lI'VNUMlBER: 1-61M-10135-C T2
N B IR Cadet Manufacturing
% i?ﬁ;ﬁ’ﬁ’?@mr fevel o Vancouver, Washington '
AMEC EARTH & ENVIRONMENTAL, INC,
7376 SW Durham Road
Portland, Oregon 97224
Phone (508) 639-3400 FAX {503) 620-7892
. : y - - 0135 WMW AP GL.ORW
Dn]lmg.smrted: 2!25!02 -Drilling Completed: 2/28/02 Logged By: G. Bartleft s

AMEC 001886



. PROJECT: Cadet Manufacturing' START CARD/TAG NO.: 047984/AGT693 ~  BORING No.: MW-15 ‘ VPAGE’l OF 2

" | Elevation Reference: - - " Well Completed: 2027102 . o ‘ Boriﬁg Meth.od: HollowStem Auger _
Relative Groﬁnd Surface Elevation: Relative Casing Elevation: ] Borehole Diameter: 6.0" ﬁ
7 I & . -
Pepth . ' ‘ 22|28, |, 2E|2, AS-BUILT DESIGN. E3
(festy | SOIL DESCRIPTION EE|EB |85 |28|88 , 2
o . ' ‘ S e (:pﬁ) = E . [Flush-Mounted '
GRAVEL. A 7 A6l Monument
] ' 7 ] “Concrete Surface |-
] 1 | 1 % % Seal 1
N i . % L g Locking Cap
] | - Bentonite Chips |
ps
5 — T : T % % (3/8-inch) +
1
i NR| 6 % ,é casig ‘
- ) (2inchD,
i ' ' é Schedule 40 PVC)L
] % 0 |
1 I
10— SILT to SANDY SILT (ML), medlum T 7 T / / '
_| stiff, damp, fight to medium brown, ] 7/ 2 11 ] % %
mottled, trace clay, organic matenal at . Z B i % %
-{ top. é é '.
! i1
_ o gl |l i
15— SANDY SILT to SILTY SAND (SP), stifff T ‘ TSW / ; %
_ medium dense, damp, mediurn brown, ' 7% 14 |81 % % _
slightly mottled, very fine- to fine- Z : % %
- grained, homogeneous. . ’ T T % : % .
- ' i1 |
- SIL}Y SAND {SP) ned! ' + Zé " 1
20— SAND to , medium T T 7 7 g
- _|dense, wet, medium brown-gray, slightly | //// 19 {17 ] . | %
mottied, very fine- to medium-grained, . ////f Bentonite Grout 1 -
- homogeneous with occas:ona! small T ' " (Approximately’
-, |podsof sﬂt ’ : _ 40 gallpns) <+ .
.- - 1 . _; | ' %
25__{ SAND (5P), dense wet dark o /‘ ol - ) 1
brown-gray (basalt arid some quartz), / A0 123 i %
- fine- to very coarse-grained, trace fi ine ' / r. T % .
| gravel, silt, homogeneous. 1 %
- | ,'
.
o . ’ PROJECT NUMBER: 1-61M-10135-C T2
. . LEGEND . i o . ;
E '“5’5?.:%‘;?5‘035;3"33&“" oo ' ' ' ~ Cadet Manufactur_ing o
with % recovered o Vancouver, Washmgton
o " Sampie roceven - AMEC EARTH & ENVIRONMENTAL INC.
% inta;c; %Lozundwater [e-vel ’ . . ;ijlrt?aﬁl\;lv C?rté?:;n QRTOZaZCi ]
_ Phone (503) 639-3400 FAX (503) 620-7802 J 4
Drilling Started: 2027102 - ~ Driliing Completedt: 2127102 : Logged By: C.Bartiett -

AMEGC 001887



PROJECT: Cadet Manufacturing - START CARD/TAG NO.: 047984/AGTE93 . BORING No.: MW—15 PAGE 2 OF 2

Elevation Reference: . Welt Completed: 2/27/02 B ) Boring Method: Hollow Stem Auger-
Relative Ground Surface Elevation: Relative Casing Elevation: Borshole Diameter: 6.0" E .
. ' 7]
ek |e - 2 21z L s 3
Depth | | - - 2 BilZ2Et . i 3
feet) | - SOIL DESGRIPTION £E gé ES (5813 g - AS-BUILTDESIGN z
30 . — N : [ [ m < > 1O 7 _
SAND (SP), medium dense, wet, dark : 7/ 3w |5 // Bentonite Grout | -
- gray-brown (basalt), quariz, fine-tovery T ok T / (Approximately |
| codrse-grained, 10% fine gravel trace | 1 % © 40 gallons)
silt. ' | %
i % .
i ] % W
35— -+ + % (2-in '

. Schedule 40 PVCTT
80+ 3.5 | ) 1

Grades to very coarse-grained, 20-30% T
| fine o coarse grave!, round to
subrounded.

401 SAND (SP), medium dense, wet, dark . ' T
- _| gray (basalt), quartz, round to ‘ 29 [30 |

BN\
N

subrounded, fine- to very coarse- . |
. - grained, approximately 10% fine gravel, + ] %
trace silt, horhogeneous. : %
_| Heaving sand conditions encountered. S %
45— Lp 7 I %//? 1
. ' B0+ | 23 ’ - !
_ 7] SAND (SP) to GRAVELLY SAND (GP), T . % : T % o 29:40 Colorade ' T
_ round fo subrounded, medium- to very 1 Silica S_and i
| coarse-grained, 30-40% fine to coarse (Transition Layer) _
| gravel {mostly fine}, basait, some + 1020 Colorade ' T
- quar[z trace siit Silica Sand :
&';0'-—-—' Heaving sand CDndl'[IOI‘lS encountered, - T - Prepack Well Screen L.
‘ % . . {Z-inch ID, 4-inch OD,
. % Soe18 L Schedule 43PVC |
] . _ . 1l 1. with 0.010-inch slots) 4
- | SAND {SP) to GRAVELLY SAND (GP}, '
.| very dense, wet; dark gray, round to 1
- subrounded basatt, some quartz trace’_ T T - .
55| Silt ; o _ o d - gﬁ?ghsr:aped L
Total depth = 56.5 et b sov| 23 : urp
5 : PROJECT NUMBER: 1-61M-10135-C T2
LEGEND B ‘
G-inch OD / 3.0-inc o . -
é;?li’tt-::;odn sa_n‘,.*;fé-““ P ) _ Cadet Manufacturing -
with % recoverad o ' Vancouver, Washington -
NR Nbxsan:l-p]‘e recovery . — ; - —
- , I- ANEC EARTH & ENVIRONMENTAL, INC.
5F Stafic groundwater evel . ]
sw on 22702 : : 7376 SW Durham Road
: - .| Portiand, © 97224
. ‘ F’gonat: (5035951303-3400 FAX (503) 620-7892
. . 1101 36WMW 1T 5PG2.DRW
Drilling Started: 2/27/02 . Drilling Completed: 2/27/02 Logged By: C. Bartlett - . ‘

ANEC 001888



" PROJECT: Cadet Manufacturing START CARD/TAG NO.: 047984/AGT697  BORING No.: MW-16  PAGE1OF 2 -

Elevation Reference: ‘ - Wéll Completed: 3/1/02 ) Bering Methf;d: Hollow Stem Auge_r'
Relative Ground Surface Elevation: . . Relative Casing Elevation: ) . Borehole Diameter: 6.0" %
° (2]
o | o o 2]a ) Lt
Depth & = 21=Elc.
(fest) SOIL DESCRIPTION %E E 2 (53|28 § AS-BUILTDESIGN %
. = 0= MY |10 W .
® T GRAVEL tppm) 3 _:\’ﬂlush—Mounted
n : 4 onument
%\ ume '
] % Concrete Surface |
) Seal
7 é Locking Cap
] A ' . 1 | %— Bentonite Chips |
§ —SILT, stiff, dry to damp, medium brown, T T % (3/8-inch) T
_{mottled, trace organics, trace clay. : % {2z %A
- ;// Casing-
T R % - {2-inch 1D, T
il : % Schedule 40 PVC)]
' 16 __| SAND, round to subrounded; very 1 1 é 4
: coarse- to coarse-grained, basalt : 10 ‘ - o
{(1.0inchtens at top). i 11101 - Z -
- SANDY SILT to SILT, stiff, damp, ' + + . + %
medium brown, slightly moftled, very %
T1ine- to fine-grained, thin zones of b %
J clayey silt, trace clay. i /
o . ‘ SW %
15— 511 TY SAND, medium dense, wet, dark T T | % T
_| gray-brown, well-sorted, very fine- to : % 16 | 1.0 | %
| fine-grained, some silt, trace mica. ) < : %
20— SAND, medium dense, wet, dark grayto 1 - T é T
_| black (basalt and quartz), round to . /% 18 1 .
_subrou_nded, fine- to coarse-grained, - - 10-20 Colorado |
. mterbeddeq with s;!t_y sand, trace gravel. + 4 Silica San g
T - Prepack Well Screen | -
- ‘ . {2-inch 1D, 4-inch OD,T-
| 25—} SAND, dense, wet, dark gray to black, |- . L SF;E‘-‘d"'fU‘%U i\’f["- .
round to subrounded, well-satted, fine- / 3 | 15 with 0.010-inch slots) {-
_ 1o medium-grained, basalt, some " : j T : . T
-{quartz, frace silt, homogeneous. -b
“| Grades to approximately 15% coarse-to | il L-—Cone-Shaped Sit T
- very coarse-grained SAND. sump - - .
% T omD PROJEC ER: 1-61M10135-C T2
2.0-inch ODJ 2.8-irich : S ‘ ' '
sgliltgggool?sam;;ll‘!:h on ; Cadet Manufdcturing
with % ’_e"""md ' ' Vancoliver, Washington
T oy erlevel : AMEC EARTH & ENVIRONMENTAL, INC.
' - o ’ 7576 SW Durhem 9%0232%
Portland, Oregon
Phone {503)%}39-3400 FAX (503) 6207892
- ~ - 05 MWIB.DRW
Drilling Started: 3/1/02 ‘ Drilling Completed: 3/1/02 . Logged By: C, Bartlett . . )

AMEC 001889



PROJECT: Cadet Manufacturing . START CARD/TAG NO.: 047984/AGT697 BORING Ne.: MW-16 PAGE 2 OF 2

Elevation Reference: ’ Well Completed: 3102 Boring Method: H.ollow Stem Auger
‘Relative Ground Surface Elevation: ) Relative Casing Elevation: Borehole Diameter: 5.0™ 3 )
- w 1. : w.
o5 | o 1o @|s -
Depth 282 | = BIgE|Ex =
[feat) .. SOIL DESCRIPTION EE|E2 |35 |58 |38 AS-BUILT DESIGN Z
o 3 T o =0 R <
30 A=z loe Do | |0F -
R {ppm}
| Total depth = 30.0 feet. 1 3 /_15,:50 1 1
4 for &
35— 4 + 4 -+
an 1 4 4 i
45 -] - -+ - ——
-
50— + 4 3 4
55— 4 + —+ +
o0 . PROJECT NUI‘;ABER 1-61M-10135-C T2
~ LEGEND s i
2.0-inch OD / 3.0-inch OD ' o .
split-spoon sample _ . Cadet Manufacturing
with % recovere : Vancouver, Washington
- VStatic- groundwater ievel . ' : - :
*SW on 3M/02 ) AMEC EARTH & ENVIRONMENTAL, INC.
' ' ' 7376 SW Durham Road o ’
Portland, Oregon 97224
Phone (503) £39-3400 FAX:(503) 620-7892
VIO135\WMWAISPG2.CRW

Drilling Started: 3/1/02 : Drilling Completed: 3/1/02 Logged Ey: C, Bartlett

AMEC 001890






ATTACHMENT D-2

'Recovery Well Soil Sieve Analysis Results
) |

AMEC 001891






* FEB—-25-892 &l1:i4 PP ORIS—-COLO SPRGS PLANT Tigpsowessel

- Thank you.

Date: - Monday, February 25, 2002

- Tos Scott B'ourc'y

AMEC |
‘Phone: 503-639-3400
‘Fax:  503-620-7892

From: - Qglebay Norton Industrial Sands
Andre Fiedler
Phone: 719-390-7969
Fax:  719-390-5517

Pages: 2

~ Per our conversation, attached is my design review. -

The 2 dashed lines are developed based on the 4x and

6x multipliers of your D50 value. I have plotted

Colorado Silica Sand T 6x9, Note that it does fall

within the design range for the lower half of the graph
(finer fraction). For 10%-passing, you could use 2
screen up to abo ' :
These are merely my rgcommendations, We assume no
liability for the use of Ahis information. '

AMEC 001892
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» Environmanigl, Ine 7
'%':T " W Tecn Contar Diive
oriard. Dreger
USA 872200025
T#l (809} 302260
" Fax [30d) 520-7802
¢~ $I7E ANALYSIS: ASTM D 421 and ASTM D 422 ]
- e GADET ) Date 2/23/02
P ih Aumesr 1-Bim-1 0135.C/T2 Tegted By  |CMC
| Serng/Saurce R¥¥=1 [Denth (0 [3060° Lab# 5432p -
(+elerlal Descriofion _ Gravally SAND : i
o @( Gralp Size Distribution _ _
i GravV / Sand ' . it  Clay
100.00 ——p-n-swen T - ' ; : ' !
E \ P - |
P30 ¢ L ' 5 ’
r . |
i 80,00 - 1 T
: }
“ap \ ;
=Y o l
z [V ] F ]
. ;é - |
- % 5000 !
4 q
i
30,00 { '
iz
(
Trud T I
. N
0.00 111} - g L L ¥
* 100 10 0.01 “ 0001
e ——
T L5125
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AMEC Earth &

’ . Envirsniviental, Inc.

- ' o _ ' 7477 SW Tech Center Drive
7 : ’ . Portiand, Cregon

USA 87223-8025

Tel (503) 638-3400

Fax (503) 620-7892

||G RAIN SIZE ANALYSIS: ASTM D 421 and ASTM D 422 . . ,{
Project Name CADET " |Date 2/23/02

Project Number 1-64m-10135-CiT2 Tested By |[CMC

Boring/Source RW-1 i IDepth (i) [40-46.5' Lab# 5432A

Material Description Gravelly SAND .

Grain Size Distribution
Gravel _ © Sand . BT S Clay

100.60
- N

£0.00 —

80.00 1 .
70.00 - \

50.00

et

50.00

/ )

Percent Passing
—

46.00 41— : !

30.00 {——ne : : .
20,00 - -

: 1
o {
i F
C ;
F i
10:00 ! '
L !
T : . = ;
000 N RO T L i P AR 2 ““‘I,I 1 L — i s 2 [N I AT B 1;
100 10 1 .1 0.0% I 0,001
Grain Size, mm
Version B/1/88 . Lab5432 Sieve

'AMEC 001894



Sieve #200 Wash

{A) Dry- Weight Before Wash (gm) 3601.6
(B) -Dry Weight After Wash (gm): =17 3485.2
(C) Percent Passing #200 [(A-B)/A*100] 3.2
Coarse Sisves D) ngividialGy Assumed
Number | Grain Size [Weight. Refained: | (E) % Retained | (F) % Passing | Distribution |
(mm) e dgmsisti=y  [D/A*1003 [E-F] '
2 12" B3 0.00 100.00 100.0
2" 50 0.00 100.00 100.0
112" 37.5 o] 0.60 -100.00 100.0
114" 31.5 o 0.00 100.00 98.1
1" - 25.4 67.2 1.87 88.13 98.1
34" 19 69.8 1.83 96.20 - 96.2
58" 15.8 0 0.00 586.20 94.0
12" - 12.5 161.5. 4,48 91.72 91.7
3/8" 9.5 161.8 4.49 B7.23 87.2
114" B3 1847 5.13 82.10 82.1 -
4 4.75 133.7 - 3.7 78.38 78.4
(). Spiit Maierizl-Bris Weight Total (gmjsis i
Dry MaterfakWeight After#200 Wasti-tgmys]
Fine Sieves : Cumulative jAssumed
Number | Grain Size {I) % Retained | () % Passing | % Passing |Distribution.
_tmm) [H/G] [-J] . [J"E]
8 2.36 14.6 63.8 63.8 63.8
10 - 2 2064 - 5.7 58.1 58.1 58.1
168 118 723.7 201 . 38:0 38.0 38.0
30 0.6 6427 17.8 20.1 20.1 20.1
40 0.425 200.5 5.6 14.6 14,6 14.6
50 .3 126.7 3,5 11.1 11.1 11.1
100 0.15 188.6 52 7 5.8 5.8 5.8
200 0.075 - 74.2 2.5 3.8 3.8 3.8
Pan- 19.5 0.5 32 3.2 32
Sand Line Silt Line Clay Line
8] 4.75 - 0.075 0.002
100 4.75 0.075 0.002
Remarks:
Reviewed By:
Version b/1/36

Labs432 Sieve

AMEC 001895



AMEC Earth &

Enviranmental, inc.
7477 SW Tech Center Crive
Fortland, Oregon-

USA §7223-8025

Tel (508) 638-3400

Fax (503) 620-7882

{GRAIN SIZE ANALYSIS: ASTM D 421 and ASTM D 422 . 1
Project Name CADET ~ - " [Date 2/23/02
Project Nurnber 1-81m-10135-C/T2 Tested By [CMC
Boring/Source RW-1 [Depth ()  [50-80° Lab#  |5432B
Material Description Gravelly SAND

Grain Size Disfribution

Gravel . Sand Silt ' Clay

100.00 g --\

80.00 L

|
} RN i
80.00 \

70.00 \

60.00 : - : )

50.00 § \
40.00 £ - \

30.00 +

T

I

Percent Passing

2000 L :
] _ \

10.00 £

000 Freee
" 100 10

1 Q.1 0.01 0.0c1

Grain Size, mm

Verslon 8/1/98 Lab5432.Sieve

AMEC 001896



T Tem AT AR

Sieve #200 Wash

{A).Dry Weight Before Wash {gmj~ . - = 8516.3
(B} Dry Weight After Wash-(gm)~ -~ . B304
(CY Percent Passing #200 [(A-BY/A100] 33
Coarse Sieves D ndividual®, ! .| Assumed
Number | Grain Size | WeightReiained (E) % Retained | {F) %.Passing | Disiribution
(mm) Foa 7 gmpeeis]  [D/AT00] [E-F]
XTI IE) 0.00 1D0.00 100.0
2" 50 0.00 100.00 100.0
1 /2" 37.5 0 0.00 100.G0 100.0
1 1/4" 3.5 0 0.00 - - 100.00 _ 97.7
1" 25.4 288.2 4.58 95.42 - 95.4
34T - 19 - 2587.5 3,95 91.47 91.5
5{8" 15.9 0 (.00 91.47 89.0
142" _12.5 318.9 4.83 88.58 86.6
3/8" 9.5 -154.9 2,38 84.20 B84.2
1/4" . B.3 1212.2 3.26 80.84 80.8
4 4.75 128.7 1.99 78.95 78.0 )
J(Er Spiit Material Dry. Weight:Tetak{gm).255
Dry-Material Weight After-#200 Washijgrajt
Fine Sieves AT R Cumulative . |Assumed
Number | Grain Size | Weipht Ret | (I} % Retained § (J} % Passing | % Passing |Cistribution
(mm) __jises [HG] [i-1] I°E] '
8 2.36 12.1 66.8 66.8 66.8
10 2 421 6.5 60.4 60.4 60.4
16 1.18 1689 26.1 34.3 343 34.3
30 0.6 1254.2 18.2 15.0 15.0 15.0}
40 0.425 2411 3.7 11.3 11.3 11.3
50 0.3 137.7 2.1 9.2 0.2 9.2
100 0.15 243.5 3.7 5.5 3.5 5.5
200 0075 108.2 1.7 3.8 3.8 3.8
Pan 27.9 0.4 3.4 3.4 3.4
Sanrd Line - Silt Line Clay Line
0 475. 0.075 0.002
100 475 - 0.075 - 0.002
Remarks:
Reviewed By:
Version B/4/96 Lab543Z Sieve

AMEC 001897



AMEC Earth &

Environmentel, Inc.

7376 SW Durham Read
Pottland, Oregon
USA 87224
Tel {503)639-3400
= : | Fax (50%) 6207862 .
[GRAIN SIZE ANALYSIS: ASTM D 421 and ASTM D 422 ]
flProject Name CADET Date 3/20/02
. |lProject Mumber 1-61M-10135-C/T2 : Tested By  |K M.
(IBoring/Source MW4 B MW 15 |Depth (f) [5-15 Lab # 5440
" [[Material Description Brown silt
. Grain Size Distribution
Gravel " sand silt Ciay
100.00 - :
i y
r N
- \.
90.00 + :
F Y
'80.00 !
[ |
. \
‘ 70.00 }
2 60.00 :
@ [ |
& . i
% 50.00 al
o r i
q o !
g r
& 40.00 1 ‘;‘
1 L
30.00 4 \p\
: o
20.00 + -
I b
L .
10.00 + e
0.00 - - ‘
100 10 1 0.1 0.01 0.001
Grain Size, mm

Version B/1/96

Lab5440.hydrometer

AMEC 001898




Remarks:

0.002

Sieve #200 Wash
| {
el B s
(C) Percent Passing #200 [(A-B)/A*100} 62.5
Coarse Sieves Assumed
Number | Grain Size {E) % Retained | (F) % Passing | Distribution
{mm) [D/A*100] [E-F).
212" 63 0.00 100.00 100.0
2" 50 0.00 100.00 100.0
11/2" 37.5° 0.00 100.00 100.0
11/4™ 315 0.c0° 100.00 100.0
1" 25.4 0 .00 -100.00 100.0
3/4" 19 0 0.G0 100.00 100.0
5/8" 15.9 0 (.00 100.00 100.0
12" 2.5 0 -0.00, 100.00 100.0
3/8" 0.5 0 - 5.00 100.00. 100,0
1/4" 6.3 0 0,00 . 100.00 ~100.0
4 . 4.75 0 0.00 100.00 100.0
Fine Sieves Cumulative |Assumed
Number | Grain Size (I) % Retained | {1) % Passing | % Passing {Distribution
: - {mm) [H/G} f1-7] [3*E]
8 2.36 0,0 100.0 - 100.0 100.0§
10 2 0.0 100.0 100,0 99.9
16 1.18 0.08 . 0.2 00.8 99.8 99.8;
30 0.6 0.13 0.3 . 99.6 99.6 99, 6i
40 0.425 0.11 0.2 99.4 99.4 99.4;
50 0.3 0.35 0.7 98.7 98.7 98.7 -
100 0.15 3.59 6.9 91.8 91.8 91.8f
200 0.075 1428 27.5 64.3 64.3 64.3{
Pan 1,09 2.1 62.2 62.2 62.24
Sand Line Silt Line Clay Line :
s} 4,75 0.075 0.002
100 -4.75 0.075

Reviewed By: &é\-’ ;//L; %—«

Verslon Bf1/36

AMEC 001899

Lab5440 hydrometer



Hydrometer Analysis ' ' o .

0 Dispersing Agent NaPQ3 ¥
2.67 1.65Gs)/(2.65(Gs-1)) 0.985481
64.3
51.9 1
Corr. % Finer Meniscus L K | Particle | Adjusted
Reading (F% Corr. o Diamater | % Finer
Rc [Re*a/Ms] R ) (mm) [[Sv10*F%]
26.7 51.2125928 28 11.7 0.0138 0.047 32.91815
22.7 43,.5402943 24 12.4 0.0138 0.034 27.98659
19.7 37.7860704 21 12.9 0.0133 0.025 24.28792
18.7 35.8679957 - 20 13 0.0138 0.018 | 23.05504
15.7 30.1137718 17 13.5 0.0138 0.013 19.35637
13.7 26.2776225 15 13.8 0.0138 0.00¢ | 16.8905¢
12,7 - 124.3595479 14 14 0.0138 0.007 | 15.6577
11.7 22.4414733 13 14.2 0.0138 0.005 1442481 }
11.7 22.4414733 13 ) 14.2 0.0138 0.005 14,42481 1 . . B
10.7 20.5233986 12 14.3 0.0138 0.003 13.19192 ”
10.7 20.5233986 12 14.3 0.0138 0.003 13.19192 '
9.7 18.605324 11 14.5 0.0138 0.00% 11.95903
]
|
ar i
Yersion 8/1/%6 ) ) . | Ab5440, hydrometer

AMEC 001900
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ATTACHMENT D-3

City of Vancouver Special Wastewater Discharge Authorization Permit
: and Analytical Reports '







-

‘Mar 18 UZ Ub:UYp L1ty of vancouver (3BU) BY6-d45U . p-1

Cilyal

P.C. Box 1885 - VANCOUVER
Vancouver, WA 98668-1895 WASHINGICRN) - - WRW_CLVARCOUVEr.Wa. LS
FAX TRANSMITTAL
o N Date:  03/19/2002
 TeefMedken © Fax:  1-503-620-7892
Company: AMEC , - Phone: [-503-639-3400
From:Kevin Smithline  Phone: 360-696-8008
City of Vancouver , . - Faxs = 390-696-8460
Re.Speclal Wastewatcr D1scharge Authorization Pages: 2 ‘
Dotti Ramey : '
CC'City of Vancouver
-Urgenf X For Rewew Pléease Comment Please Reply

Comments
Here is the Specml Wastewater stchargc Authonzatmn Please note the dxscharge limitations.

" The City will review analytical dafa as descnbed in the application packags prior to any

dxschaxge to sanitary sewer for the first two events. The City will be contacted ASAP withi

~ sample results when available for the third discharge event. Also, this approval is granted with
.~ reference to the Special Wastewater Discharge Application signed and dated February 26, 2002

and in conformance with any other data submitted to the City.
Please remember the trafﬁc devices for the discharge piping.

" Thanks.

Wastewater Managcment Industriaf Pretreatment
Phone (360) 696-8008 Fax (360) 696-8460

ANEC 001902



Mar 19 02 05:07p City aof Vancouver -[BBD] 686~B84BU p.2

' ; City of Vancouver
- Special Wastewater |  Wassewy angimeortng
Dischar. g€ ' Industrial Pretreatment
Authorizati . _ P.0O. Box 1995
utnorizaion Vancouver, WA 98668 Sva

' Office: (360) 696-8008 VANCOUVER |

Fere: (360) 696-8450 WASHIKGTON

Special Discharge Authorizatiqg# 2002 01

. Wastewater Generator; - Cadet Manufacturmg e e e
 Agent/ Contaet: ~ TAMEC - Sean Gormley
Contact Mailing Address: 7376 SW Dusham Rd, Portland, OR 97224
‘ Contact Telephone No. © . 503-63%-3400 -

I

The above Generator; or their Des1gnated Agent, is authonzed to discharge a certlﬁed non-

. hazardous "special wastewatcr“ to the Cify of Vancouver's sanitdry sewer system in compliance with
the Pretreatment Program (Vancouvér Municipal Code Chapter 14.10), any applicable provisions of .
Federal or State Regulations, and conditions contained in this Discharge Autherization.

The details of the authorized discharge are provided below. :

Authorized Discharge Time: ~ Masch 20, 2002 through March 28, 2002
Volume to be Dischiarged (units): 20,000 GPD, 27,000 GPD, and 288,000 GFD (3 dlschargc events)
Max Allowable = 335,000 gallons over 9-day period

" Process Generating Wastewater: Well Development, Drawdown Test, and Pump Test"
Dcsignated_Di,scha;;gc Location: MH #1014 (W ests1de Interceptor) uea: lagoon fence

Discharge Limitations; =~ TTO<1.8ppm, TCE <0. '7 1 ppm, and Dlscharve
.‘ ‘Rate<200 GPM =

City cqﬁt__m;t for Disc)h,_a;‘_géﬂ - Kevin Srnithline _or Dottl Ramey

(call 24 hours prior to discharge): - 360-696-3008 -

Discharge Fees: ' - $50 Administrative Fee plus

$0.34 per 100 gal. Sewer Fee

The Generator (or Agent) is requn'ed to prowde the CItY with a record of total d.tscharge volume and:
date(s) of discharge within 15 days after discharge. Information must be mailed or faxed to the
 attention of the Tndustrial Pretreatment Coordinator at the address shown above.

“This D:scharge Anthorization is granted with reference to the Special Wastewater stoharge '
Application signed and dated February 26, 2002 and in conformance with any other data submitted
to the City. The City reserves the right to rescind this Authorization at any time, for any reason.

This Discharge Authorizafion must accompany wasrewarer z‘ransparter or be on site durmg the

discharge activities.
Nt O, e

Qﬂ Ramey, P.E.
Industrial Pretreatment Coordinator

IPRETREATMENT\Special WW\SDA 3-6-02.4uc

AMEC 001803




e UL o ud:IbDsa ' CaOVY Engineering Services [3680)] BY95-8450 p-3

: City of Vancowver .
. ’ . Wastewater Manageinent -
Sp ecial Wasl‘ewqter Industrial Preni:armeﬁi‘-
Discharge _ . ' ~ P.O.Box1995 3
ey ‘ o Vancouver, WA 98668 ciy of
Application - Office: 360-696-8008 | VANCOUVER|
: Fax: 360- 696-8460 WAEHINGIOH]

Representative Sample & Testing Certification

INSTRUCTIONS: To determine the acceptability of the wastewater degeribed in the Special Wastewater Discharge

Application, please complete Sections A-D as applicable. Analytical data is typically Tequired prior to discharge of 2

wastowater to the sewer system. Contact the City of Vancouver's Industrial Pretreztment group (696-8008) to

confirm the scope of testing. This form is used to certify that the analvtical data prescnted is derived from the testing

of a representative sample. A representative sample is obtained using any appropriate method specified in stats or

. federal regulations. A representative satmple reflccts the physical characteristics and chemical components in the
_same proportion as found in the wastewater to be discharged. . -

SECTION A Sampling Method - Indicate the method used I
' Q/ -1 have obtained and ana.lyzled a representative sample of the wastewater described in the Special ’
Wastewater Discharge Application according to methods prescribed in 40 CFR Part 136.

QO I have obtained and analyzed a representative sample of the wastewater desoribed in the
Special Wastewater Discharge Application according to 2 method equivalent lo
40 CFR Part 136. Comment; ' '

 SECTION B: Sampling Location - Provide description of how and where sample was obtained.
This Samde wes Cetcieved From o dicech - push inveskiaotion ,'a\'l‘ & cﬁ%.s‘”\
2poeoyimately 2 Loet loan, This Sample focgtiom i @;ﬂ{\rqx:mﬁ{eiy
sof South oQ] +he  pump 4o st afeo - )
SECTION C: Representative Sample Certification :

- Generator's Name, Company and/or Facility: Code¥ 7hmu P e u e ive,
. * =
Date Sample Collected: - 3/a23/01
Sampler's Name (print): Ae OC ke o
Sampler's Signature: _ NN :
- Samplers Title: . . /'-/.l('pe_olm v Atafl
- Sampler's Employer: AME C. é.c\n.{if ond  Enviaamental
Date Sample Analyzed: . . 2/23/01 - :
Company Performing Chemical Anaiysi;: /Uo{: Y Creele Ang LJ!;LELA/Q _Tac.

SECTION D: Representative Data Certification .
" [ certify that the analytical data presented was derived from a representative sample taken in

MCOWW_ listed in Part A qf this form.
: Tohu L }}/wf)mﬂxv

[Authorized Representati \/é’s Signature . Printed Name ¢
Sv. H4soeia | 2/2.6/07

Titde . ’ Date © 2

IA\PRETREATMENTBOILER Permi\SDA App 2001.dos

— AMEC 001904



Seattle 11720 North Creek Plwy N, Suite 400, Bathell, VWA 98011-8244
425.420.9200 fax 425.420.9210
Spokane East 11115 Montgomery, Suite B, Spekane, WA 93206-4776
5018.924.9200 fax 509.524.9250
Portland 9405 SW Nimbus Avenue, Beavertan, OR 57008 7132
~ . 503.906,9200 fax 503.406.9210
Bend 20332 Empire Avenue, Suite F<1, Bend, CIH 9761-57 11

www.ncelabs.com ' 541.383.9310 fax 541.382.7588
AMEC- Porfland : - Project: Cadet Mfg, . )
7376 SW Dutham Road " Projest Number: 0-51M-10135-C . " Repirted:.
Portland, OR 97224 o Project Menager: Barb Lary o 03/20/02 16:29
ANALYTICAL REPORT FOR SAMPLES
| Sample ID Laboratory ID Matrix ' . Date Sampled Date Received
031902-TANK - . P200549-01 * Water C 03A19/02 15:15°  03/19/02 16:30

fl

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in iis entirety.

North Creek Analytical - Portland

i] BurkhGlder, Project ' ‘ North.Creek Analytical, Inc, 5
CTYSMBUIM o rl?Jec Manager . " Environmental Laborafory Network Lof3

AMEC 001905



Seattle 11720 Norih Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
. -425.4209200 fax 425.420.9210 )
M . Spokane East11115 Mentgomery, Suite B, Spokane, WA 53208-4775.
: 509.824.5200 fax 509.974.9290 N :

Porfland 9405 SW Nirabus Avenue, Beaverten, OR 870081132
b Sl - 503.906,9200 fax 503.808.9210

i Bend 20332 Empire Avanue, Suite F-1, Bend, OR 5770-5711 . ;
www.ncalabs.com . 541.363.9310 fax 541.362.7588 . !

AMEC- Portland B Project: Cadet Mfz. L
7376 SW Durham Road - Project Number: 0-61M-10135-C Reported;
Portland, OR. 97224 o - Project Managet: Barb Lary : : 03/20/02 16:29

Selected Volatile Organic Compounds per EPA Metliod 82608
North Creek Analytical - Portland o

: s Reparting MJ
Analyte o Resul: Limit  Units Dilution Method Prepared Analyzed  Batch - Note
- 031902-TANK (P2C0548-00) Water . o . __ Sampled: 03/19/02 _Received: 03/10/02 .

Bromobenzene : ND - 0.500 gl 1 EPA B260B  03/20/02  03/20/02 2030624
Bromodichloromethans ND 0.500 " " n n " "

Bromoform ND 1.00 n " "o " o "

Bromomethane * ND 5.00 " " " n " " .

Carbon tetrachloride ND 0500 . v " " C " " |
Chiorobenzene - ND 0.500 " .- L " " "

Chloroethane ND 0.500 " " n m M "

Chloroform 15.4 0500 " " " . " )
Chloromethane - ND 5.00 " " | " o "
Dibromochloromethane ND 1.00 n " " n n "
1,2-Dibromoethane ND 0,500 " " v n " "
Dibromomethane ND 0.500 " l " " o M
1,2-Dichlorobenzene ND 0.500 " o " u " o
1,3-Dichlorobenzene - ND 0.500 " " " " " "
1,4-Dichlorobenzene ND 0.500 n e oo n n
Dichlorodifluoromethane ND 5.00 " " " . Ll N Ll
1,1-Dichloroethane - ND 0.500 - " n ] " "
1,2-Dichlorocthane ND 0.500 " " L || . "
1,1-Dichloroethene ND 0.500 L " " WL m "
cis-1,2-Dichloroethene 334 0500 - . N " Som " .
trans-1,2-Dichloroethene ND 0.500 " " " n o S
1,2-Dichloropropane ND 0.500 " S » " " "
cis-1,3-Dichloropropene ND 0.500 n [ oom "o " "

. trans-1,3-Dichloropropene ND 0500 - ¢ " S " " "

Methylene chioride ND - 5,00 n " - " " " "
1,1,1,2-Tettachloroethane ND 0.500 i " u T m "
1,1,2,2-Tetrachloroethane ND 0.500 " " v " S -
Tetrachioroethene 4.20 0.500 " " " o " "
1,1,1-Trichloroethane ¢.500 ©0.500 v " " o " "
1,1,2-Trichloroethane ND 0.500 " Com " n n o
"Trichloroethene 5.58 0.500 " u " u ] u
Trichloroflusromethane ND 0.500 " L] " .. M M
1,2,3-Trichloropropane ND 0.500 " . K o M "

Vinyl chleride ND 0.500 w " " L] Toow "

Sury: £-BFB ' 102% 84-118 '

Surr: 1,2-DCA-d4 99.5 % 79-123

Surr: Dibromofluoroinethane 93.0% - 81-121

Surr: Toluene-d§ - 94.5% 87111

North Creek Analytical - Portland : The results in this report apply o the samples analyzed in accordahce with the chain of
. ﬂ . custody document. This analytical report must be repraduced in ils entirefy.
Crystal Burkholder, Project Manager ' Narth Cresk Avalytical, inc. Zof 5

Environmental Labaratory Network

AMEC 001906



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 88071-8244
425.420.9200 fax 425.420.9210
Spakane Fast 11175 Montgomery, Suite B, Spokane, WA 33208-3776
509,924.9200 fax 509.824.8250
Portland 9405 SW Nimbus Avene, Beaverion, OR 970{8- 7132
503.906.9200° fax 503.906.5210
Bend 20332 Emplra Avenite, Sulte F-1, Bend, OR- 977I]‘§ 5'.'11
841.383. 9310 fax 541.382.7588 .

wivw.ncalabs.com

AMEC- Portland C Project: Cadet M. o
7376 SW Durham Road ] Project Number: 0-61M-10135-C ) ) o Reported:
Portland, OR, 97224 . ' Project Memager: Barb Lary . . 03/20/02 16:29

North Creek Analytical - Poréland

c - Reporting Spike  -Source " %REC . _RPD ]

Analyte. R ) Result Limit  Units Level Result %RBC  Limits . RPD . Limit Notes.
Batch 2030624 - EPA 50308 _ ) )
Blank (2030624-BLK.I) ’ o ) . Prepared & Analyzed: 03/20/02
Bromobenzene ND 0560  ugl N
Bromodichloromethane ND 0500 . "
Bromofotmn ND 1.80 v
Bromomethane ND 5.00 L

. Catbon tetrachloride ND 0.500 " -
Chlorobenzene ND - 0.500 "
Chloroethane ND 0.500 " N
Chiloroform ND 0.500 "
Chloromeikane ND. 5.00 "
Dibromochloromethane ND 140 "
1,2-Dibromoethane ND 0.500 "
Dibromomethane KD 0.500 "
1,2-Dichlorobenzene ND 0.500 v

" 1,3-Dichlorobenzene ND 0.500 "
1,4-Dichlorébenzene ND 05860 -

. ‘Dichlorodifluoromethane ND 500 v

_ 1,1-Dichloroethane ND 0500 "

" 1,2-Dickiorocthane ND " 0.500 "

" 1,1-Dichloroethens NI 0.500 "

tis-1,2-Dichloroethene ND 0.500 "
trans-1,2-Dichloroethene ND 0500
L2-Dichloroptopane ND 050 "
vis-1,3-Dichloropropene ND 0500 .t
trans-1,3-Dichloropropene ND 0.500 "
Methylene chioride ND 5.00 "

- 1,1,1,2-Tetrachloroethane ND 0500 "
1,1,2,2-Tetrachlorozthane ND 0.5G0 "
Tetrachlorocthene ND 0.500 "
1,1,I-Trichloroethane - ND 0.300, "
1,1,2-Trichloroethans ND 0500 "
Trichloroethene ND 0500 "
Trichlorofluoromethane NDP 0.500 "
1,2,3-Trickloropropane ND o500
Vinyl chloride ND 0500 "
Surr: 4-BFB 20.2 " 20.0 161 84118
North Creek Analytical - Portland Thé results In this regiort apply to the samples analyzed in Gecordance with the chdir of

custody document. This analytical report must be reproduced in its entirety,

(

Ider, Proje: : ‘ Noith Creek Analytical, inc, : P
Crystal Burkholder, Project Manager . ) Envirenmental Leboratery Netivork. -3 o 3

AMEC 001907



Seattle 11720 North Creek Plwy N, Suite 400, Bothel!, WA 98011-8244
425.420.9200" fsx 4254209210 -
© Spokane Esst11115 fgomery, Suite B, Spokans, \__!@[A 99206-4776
509.924.9200 - Fax 509,924,929
[bus Avenue, Besvertori, CR 97!!03-7132
503.906.5200 “ax 503.508.5210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR $7701-5711

Partlard

- www.ncalabs.com

- 541.383.8310 fax 541.382.7388
AMEC- Portland - : Project: CadetMfg. o ‘
7376 SW Durhem Road ] Project Nuriber; 0-61M-10135-C Reported:
Portland, OR 97224 ‘j _ Project Manager: Barb Lery ] L 03/20/02 16:29

North Creek Analvtical - Portland

Repotfing Spike  Source %REC RPD

| Ansiyte Result Limit Unmts  Levdl Result %REC FEimis RPD  Limit  Notes

Baich 2030624 - EPA 5030B .

Blank (2030624-BLK1) Prepared & Anatyzed: 03/20/02

Sure: 1,2-DCA-d4 <204 S g 200 S der - 71eR

Surr: Dibromofluoromethane 19.1 ’ . " 208 955 81-]121

Surr; Toluene-d8 : g " 208 9355 81l

LCS (2030624-381) Prepared & Analyzed: 03/20/02

Chlorobenzene 9.6 0.500 ugfl 200 98.0 20-125 -

1,1-Dichioroethene ) 208 0.500 " 1200 104 70-135 -

Trichloroethene 20,7 0.500 " 20.0 104 70-130

Surr: ¢-BFB 218 LA 20.0 109 84-118

Surrr 1,2-DCA-d4 194 ” 20.0 87.0 79-123 -

Surr: Dibromoflueromethane 189 " o200 24.5 §1-121

Surr: Toluene-d8 ' 158 4 20.0 »o.0 87-111

Matrix Spike (2030624-MS1) Source: P2C0549-01 Prepared & Analyzed: 03/20/02

Calorobenzzne 196 0500 wgl 20.0 ND 920  80-125

1,}-Dichioroethene ' 21.8 0.500 ) " 20.0 KD’ 109 70-£35

Trichloroathene ' 262 0.500 " 20.0 5.58 103 70-138

Surr: 4-BFB 216 " 20.0 ' 108 84118

Surr; 1,2-DC4-d4 ‘ 20.1 L 208 . o0 78-123

Surr: Dibromaflucromethane 19.3 " 206 . ' 96.5 81-721 °

Surr: Toluene-d8 202 " 00 101 87-111 ;

‘Matrix Spile Dup (2030624-M§D1) - Source: P2C0549-01 Prepared & Analyzed: 03/20/02

Chiorobenzene , 20.8 0.500  wgll 200 ND 104 80125 . 594 5 |

1,1-Dichloroethene 231 0.500 " 20.0 ND " 116 70-135 579 25 .

Trichloroethene 271 0.500 " 20.0 5.58 108 70-130 338 25 . i j

Surr: 4-BFB ] 217 . « 20.0 108 84-118 : ‘
 Surr: 1L, 2-DCA-d4 195 " 20.0 87.5 79-123

Surr: Dibromofiuoromethane 19.4 : » 200 - 810 81-121

Surr; Toluene-d8 20,0 - 20,0 100 87-111

North Creek Analytical - Portland . The results int this report apply te the samples analyzed in aveordanie vith the chain of

custody document. This analytical report must be reproduced In iis entirety.

1d: j t‘ T . ' : North GreekAnalyncal fne. 4 bf :
Crystal Burkcholder, Breject Manager ’ ' Enwmnmenra! LaboratoryNeMark of 5

AMEC 001208



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

: ’ - ] 4754209700 fax 425.420.8210 ‘
W o ] . . Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
. : a ' . . 609,924.8200 fax 50.924.9280 L

Portland 8405 SW Nimbus Avenue, Beavertan, BR B}'ﬂﬂB 7132
503.806.9200 fax503.905,9210
Bend 29332 Empire Aventie, Siiite F-1, Bend, 0897701 5711

www.ncalabs.com | Co ' ’ ' 541.383.5310 fax 541,302.7588

AMEC- Portlend _ _ ‘ " Project; Cadet Mfg. _ _

7376 SW Durham Road Project Number: 0-61M-10135-C Reported:

Portland, OR 97224 o Project Manager: Barb Lary o 03/20/02 16:29

Nétes and Definitions

DET Analyte DETECTED

ND . Analyte NOT DETECTED at or above the reporting Limit S . : .

NR Not Reported

dry..  Sample results reported on adry weight basia MRLs are edjusted if %Solids are less than 50%.

wet Sample results reported on 2 wet weight basis {as received)

RPD Relative Percent Difference:
North Creek Analytical - Portland . . . The results in this report apply to the samples analyzed in accordance with the chain oft

' % " custody document. This analytical report must be reproduced in its entivety,

Crystal Burkholder, Project Manager ) ' - North Creck Analytical, Int. 50f 5

Environmental Laboratory Network
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Seattle 15720 North Creek Pkwy N, Suite 490, Bothell, WA 98071-8244
! 425.420.9200 fax 425.420.9210
_Spokenz East 13115 Montgomery, Suite B, Spokane, WA 89208-4778
509.824.9200 fax 509.924.8280: .

Portland 8405 SW.Nimbus Avenue, Beaverton, OR 57008-7132
[ 503.905.9200. fax $03.906.9210

Bend 20332 Empice Avenue, Suite F-1, Band, DR 87701-5711
541.383.9310° fax 541.352.7588

www.nealehs.com

AMEC-Porfland - ‘ . Project: Cadet Mfg. ,
7376 SW Du;‘ham Road Project Number: 1-61M-10135-C task 2 ) } Reportéd:
-Portland, OR 97224 Project Maneger: James Feild ) ) o 03/21/02 16:59

ANALYTICAL REPORT FOR SAMPLES

| Saniple 1D LaboratoryID  Matrix _ Date Sampled Date Recelved |
Steptest-H20-032002 ' P200587-01 Water o : (03/20/0214:00  03/20/02 15:40

The results in this report apply to the samples analyzed in aceordance with the chain of
pustody document, This analytical report must be reproduced in its entirety.

_North Creek Analytical. inc.,

Envirommentaf Laboratory Network 1 of 3

\ o ) : AMEC 001911




wwwi.ncalabs.com

Seattle 11720 North Creek Pkwy N, Sulte 400, Bothell, WA 53011-8244

425.420.8200 fax 4254209210

Spokane Esst 11115 Montgomery, Siiite B, Spnkane, WA 99208-4776

$09.924.5200" Fax 509.824.9290

Portland 9405 SW Niribius Avenve, Baeyerfon, OR 57008-?132

503.906.9200 " fax 503.505. 9110

Bend 20332 Empire Avenug, Suita F-1, Bend OR 97701-5711

541.383.9310 fax 5413827588 -

AMEC- Portland
7376 SW Durhatn Road
Portland, OR. 97224

.. Project:  Cadet Mfg.

Project Number: 1-61M-10135-C task 2.

Project Manager: James Feild

" Reported:
03/21IQ2 16:59

Selected Volatile Organic Compounds per EPA Method 8260B |

North Creek Analytical - Portland

Surr: Toluene-d8

95.0 %

. Reporting : R . .

‘Analyte. Result I.umt Units Diltion ~ Method Prepared  Amalyzed ~ Batth Notes|
Steptest-H20-032002 (P2C0587-01) Water Sampled: 03/20/02  Received: 03/20/02
Bromobenzene ND 0.500 ug/l 1 EPAB260B  03/21/02  03/21/02 2030678
Bromodichloromethane ND 0.500 " " " . - -
Bromoform - ND 1.00 i " u " n "

" Bromomethane ND 5.00- N R " " " "
Carbon tetrachloride ND 0.500 " " " " " .
Chlorcbenzene ND 0.500 " n " " N "
Chiloroethane ND 0.500 " U n .. " "

" Chloroform 15.9 0.500 u n “ " " " )
Chloromethane ND 5,00 u u M " " .

" Dibromochloromethane ND 1.00 W " " n " "
1,2-Dibromoethane ND 0500 0 " " u u " "
Dibremomethare ND 0.500 * " " " "

- 1,2-Dichlorobenzene ND 0.500 " W n " n "
1,3-Dichiorobenzene ND 0.500 n » " " " “
1,4-Dichlorobenzene ND 0.500 " « u " " “u

- Dichloradiflnoromethane ND 5.00. Ll " " " " K )
1,1-Dichlorcethage - ° ND 0500 LB W " " ] ¢

’ I,Z—DiChIOIOBﬂlaﬂe T ND 0.500 " " " " " " "

) 1,1-Dichloroethene ND 0.500 . " “n " u u "
cis-1,2-Dichloroethene 3.56 - 0.500 " n " w " ..
trans-1,2-Dichloroethene ND 0.500 " " " v " "
1,2-Dichloropropane ] ND . 0.500 L] u " u M "
¢is-1,3-Dichioropropene ND 0.500 " " " " " W
trans-1,3-Dichioropropene ND' 0.500 " " " " " "
Methylene chioride .ND 5.00° " " m n n "
1,1,1,2-Tetrachlosoethane ND 0.500 " W " . " ®
1,1,2,2-Tetrachloroethane ND 0.500 * " n " " n
Tetrachloroethene 435 - 0.500 * " " " u "
1,1,1-Trichloroethane 0,500 0.500 " " " " " "
1,1,2-Trichloroethane ND- 0.500 " " W " " n
Trichloroethene 5.75 0.500 n " " " n n
Trichloroflusromethane ND 0.500 " " U il n "
1,2,3-Trichioropropane ND 0.500 " n " " " "
Vinyl chioride ND 0.500 " W " n " "
Surr: 4-BFB 100%  84-118
Surr: 1,2-DCA-d4 98.0% 79-123
Surr: Dibromafluoromethane 93,5 % 81-121

8§7-111

North Créek'Anéljaﬁcal - Portland

Crystal Burkholder, Project Manager

The results in this report apply fo the samples dnalyzed int accordanie with the chain of
eustody document. This arialytical report miust be reproduced in its entirety.

North Creek Analytical, Inc.

Environmental Laboratory Network

2of §

AMEC 001912




Saeattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
c - 425.420.9200 fax 4254209210 N
Spokane - East 11115 Montpomery, Suite B, Spokene, WA 99206-4776
509.924.5200 fax 508.92¢,9290 R
Portland 8405 SW Nimbus Avenue, Beaverton, DR 97008~ 7132
503,806.8200 . fax 503,906,5210 '

- T TRRE TTERR. ) . Bend 20332 Empire Aveniia, Suite £-1, Bend, OR 57701-5711
www.«ncalab.?-.com- : _ .- ‘ BALIEIIN0 fax 541.282.7568 ,
AMEC-Porfland - ' Project: Cadet Mg, _ : _
7376 SW Durham Road : T Projéct Number: 1-61M_-10135-CAta§1c2 ’ ) Reported:
| Portiand, OR 97224 Project Manager: James Feitd - ’ : 03/21/02 16:39

North Creek Anslvtical - Porfland

| : o ) - B * Reporting Spike  Soume - . %REC- -~ RFD .
Afdlyte - . ) . ] ' Rw!.l.lt . Limit Units = Level Result %REC  Limits RPD Limit Notes
Batch 2030678 - EPA 503013_. o . . . .
Blank (2030678-BLK1) o L . - Prepared & Analyzed: 03/21/02 . -
Bromobenzene " ND 0.500  ugl ' :
Bromodichloromethans ‘ ND 0.500 "o
~ Bromoform ’ ND 1.00 "
Bromomethane ND' 5.00 "
Carbon tetrachloride ND 0.500 "
Chiorobenzene ND {.500 "
Chioroethane - ND 0.500 "
Chloroform ND 0.500 "
Chloromethans "ND 500 - "
Dibromochloremethane ND 00, "
. 1,2:Dibromoethane - ND 0500 w
Dibromomethane I ND os00 ¢ .
1,2-Dichlorobenzene ND 0.500 "
. 1,3-Dichlorobsnzene ND o500 "
. 1,4-Dichlorobenzene. ND 0.500 "
DBichlorediflucromethane ND 3.00 "
L,1-Dichlorosthane ND Cos00 "
1,2-Dichloroethane - ND 0.500 "
1,1-Dichloraethene ND- 0500 "
cis~1,2-Dichloroethene ND 0.500 "
trans-1,2-Dichlorosthiene ND 0.500 "
1,2-Dichloropropane ND 0.500 "
tig-1,3-Pichloropropens ND 0.500 "
treus-1,3-Dichloropropene ND 0.500 "
Methylene chloride ND 5.00° "
1,1,1,2-Tetrachlorocthane M 0:500 n
1,1,2,2-Tetiachloroethane ND 0500 " -
Tetrachloroethene ND 0.500 "
" °1,1,1-Trichloreethane ND 0.500 "
1,1,2-Trichlorocthane ND' 0.500 "
Trichloroethane ND 0.500 N
Trichloroflroramethane ND 050
1,2,3-Trickloropropane "ND 0.500 *
Vinyl chloride ND 0500 "
Surr: 4-BFB 20.2 " 200 Sl 84118
North Creek Analytical - Portland . The results in ihis report apply to the samples analyzed in accordancé with the chain of
o . . . custody dectiment. This arialytical repart must bé_reproduced in ils entirely.
; - Narth Cresk Analytical, Inc. -
C;ystg.l Burkholder-, Project Manager . Eq'vfruﬁme&fal _I.aﬁirafpry Network. _ 3 Of, 3

AMEC 001913 .



- Seattle 11720 Narth Creek Plwy N, Suite.400, Bothel,, WA 98011-8244
4254209200 fax 4255205010
Spokene East11115} ntgarnary, Stite B; Spokani, WA 59206~ 4775
£09.924.9, Ak 508.924.92 g0 -
Portiand 9405 SW Ninibus Ayenus, Baavsn:on, aR, QTDDB 7132
503.508.9200 fax 503.906.9210 N
‘Bend 20332 Empire Avenue; Suite £-1, Bend, OR 97701 WH

www.ncafabs.cam : : _ : 6413839310 fox 541.3827588
AMEC- Porfland - o Project: Cadet Mig. : .
7376 SW Durham Road Project Number: 1-61M-10135-C task 2  Repofted:
Portland, OR. 97224 L , Project Manager: James Feild 03/21/02 16:59

North Creck Analytical - Portland

Reporting Spike Source %REC J RPD
Analyte Result - Limit = Units Level  Result %REC Limits RPD  Limit Notes
Batch 2030678 - EPA 50308 .
Blank (2030678-BLK1) e R Prepared & Analyzed; 03/21/02
" Swrr: 1,2-DCA-d4 .22  ugh 200 C. 106 794123
Surr: DibromafTuoromethane ] 18.5 . " c200 97.5 81.121
Surr: Tolyene-d& : o s " 20.0 975 7111
LCS (2030678-BS1) ‘ . ‘ Prepared & Analyzed: 03/21/02
Chlotobenzene ‘ 20.7 0500  ugl 208 104 80-125 _
1,1-Dichicrosthene. 21.7 0.500 " 200 108 70-135 ) -
Trickloroethene . 214 - 0.500 " 20,0 107 70-130
Surr; 4-BFB : 214 " 20.0 107 84-118
“ Surr: 1,2-DCA-d4 : 19.7 ’ " 20,0 98.5  79-128
Surr: Dibromoflusromethane 9.0 oo 200 . - 95.0  8l-izl-
Surr: Toluene-d8 198 - 200 © 990 871N
Matrix Spike (2030678-MSI) ) Source: P2C0587-01 Prepared & Analyzed: 03/21/02
Chlorobenzene 205 . 0,500 ugd 200 ND 102 80125
1,1-Dichlozoethene 22,1 ' 0.500 " 200 - ND 110 “70-135
Trichlorosthene . . 26.6 0500 ¢ 20.0 575 104~ 70-130
Surr: 4-BFB : 219 i " 200 110 84118
Surr: 1,2-DCA-d4 , ©o2z " 20.0 - 01 79123
Surr: Dibroniofluoromethane 7 8.0 0 95.0 . BI-121
Surr: Toluene-d8 ’ 20.1 " " 20.0 : 100 §7-111
Matrix Spike Dup (2030678-MSD1) ] . Source: P2C0587-01 " Prepared & Anslyzed; 03/21/02
_ Chlarobenzene © o212 0.500. ugh 20.0 ND 106  B0-125 . 3.36 25
1,1-Tichloroethene 229 0.50¢ ® 20,0 ND 114 70-135 356 25
Trichloroethene . 267 05000 ° 20.0 575 105 .70-130 D375 25
Surr: 4-BFB ) 216 o 20.0 108 84-118
Surr: 1,2-DCA-d4 L . 195 - 20,0 . 975  79-12% |
Surr: Dibromojluoromethane 188 " 20.0 o048 81121 5
Surr; Toluene-d8 T 198 v . 200 906 8711l
|
.Norih Creek Analytical - Portland : ‘ The results in this report apply to the samples andlyzed in dccordance with the chain of 1

custody document. This analytical report must be reproduced in ils entirety.

North Greek Analytical, Ine, 4 of5

Crystal Burkholder, Project Manager- Environmentaf Laboratory Network

AMEC 001914



Seatile 11720 North Creek Prwy N, Suite 400, Bothell, WA 38011-3244
4254209200 fex 4254208210
Spokane Eagt 11115 Momgomery, Suite B, Spuksne,WA 99206:4776
509.924.6200- fox 509.524.9240,

Portland s Avenus, Baavartun, OR 97[!03-7132 -
ik

.Bﬂl[ld 20332 Empirg Avente, Sulte F-1, Bend OR 977[!1 5711
. 541,383, 931[} fax 541.382. 7588

AMEC- Portland ) 7 7 Prq;cct‘ Cadet Mfg

7376 SW Durhem Road : © ProjectMumber: 1-61M-10135-Ctask2 -  Reported:
Portland, OR 97224 . " Project Manager: James Fejld . : 03/21/02 16:59

Notes and Definitions

DET.  Analyte DETECTED -

g

. Andlyte NOT DE'I.ECTEDW at ot above the reporting limit
NR - Not Reportt;d _ - '
d.fy " Sample results rapo:ted ona dry weight basts. MRLs ate ad_[ustad if %Sohds are less than 50%'.
wet Sample results reportcd on awet welght basms (as received)

RPD Relative Percent Difference

. North Creek Analyti¢al - Portland ‘ ’ The vesilis in this repoft apply o the samples anclyzed in accarddiice with ihe chain of
. o o . custody document. This analytical réport mist bé reproduced in ifs-entirety.

e . " North Creck Analytical, Ine.
Crystal B“I'Fh"ldcr’ l?ror]lect-Managcr _ _ . Envirommental Laboratory Network- Jof 5
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ATTACHMENT D-4'

Rl Report:
AQUIFER PUMPING Cadet Manufacturing
f - TEST: FIELD DATA Company
L Conducted 2-81M-10135-R
March 2002 February 2003

AMEC Earth & Envirenmental, Inc,
7376 SW Durham Road
Portland, Oregon 97224

Tel (503) 639-3400

Fax (503) 620-7892

AMEC 001917
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amec@ AqUIfer Pumplng Test Data Field Form
~ Client & Joh Number (9 [[fJL / é/M /0/‘775 d 72‘
AMEC Earth & Envirenmental, Inc. Well D EJ/U { )
7477 SW Tech Center Drive ‘ - Pumping-Well” E( Observation Well D
Porfiznd, Oregon §7223 . Page ’ of - '

Weil Information:

CASING DIAMETER: (7" : screzn DiaveTer: (2 SCREEN LENGTH: 2
WELL DEPTH: ' } , SCREENED INTERVAL FROM: TO:

: ' . , HOW WL'S MEASURED (ULers ¥ rgnst]rue inFo ' B
PUMP ON DATE ?V'i/ﬁ% TIME ] DISTANCE FROM PUMPING WELL O |HOW Q MEASURED £l Wﬂm
PUMP OFF DATE  “3f J9/DZ TIME MEASURING POINT  TDL~ EPTH TO PUMP INTAKE i -
oo e e VLT e L R = =
TIME £= ATt =0 Static Water Level = —a—ar‘H LA Discharge Data -

a o of | oF 85! wier |585 - , .
g. Date | Clock :gl%; é% Reading Eg %531) %g% Readng | cuma | TR | comvents
@ | ey | = 7R @l
Y/al% 139290 % | (77 e | [
5259 |80 j— _|w
ol |- | (09
9444 2 Y 4R ‘ L
1723 - V77
%1544 % - , = /o0
- 33 (70¥ - 0 |
(3250 4:(V (1.07 | | Lo 7 20
4] 17.07 - /@
Tys (1o¢g | w0
B35 © 7.0¢ | - } 100
122391 70T T 1 1w
(% 9:5] § 1.0¢ it~
BT R .08 | - 0 |
%, 1. 0% . oo |
BRI |y - 1%
PR R R oo
54150 75 0691 11 Vim-
(39741 30 14709 ' (B~
|aatnd moonlz- B e
598 1B 1729 [§D Y iricuesed
1555320309 | (7.%3 : IS0 : AY L
(3:55%0%7 %00 [ 7.22 | ol - i
(35 2 S| V5 /7. 22 ‘
/
: ‘ , 11702
" K:A1DCDOVIOTQ0VI0703\Task 32ypumping test fisld form-template.xls.xis  field sheet ' ) ' Sheet1 of 10

AMEC 001920



5 E’E- EE . E% Water %EE Rate (GPM) | <o o
7% ~ Date Clock g‘g g'% Seading ‘Eg (Léele;rfl), %Eg Reading Cqu- {LPS) COMMENTS
& o.,mu g : 88| " |a Eg
(Fu:9 @ 1722
(275099, 132
12: G20 %2 30 17:%%
(%155 300 (7-2%
135990 36°30| (7. %3
_ 1%sr9 91 y2.32 ‘
| st |1 250 98 i7.3% h1%
wwl 2| B | 11.%% /U
40D |40 i7.3%
1409 | 4] (123
g:04 4L | 17,373 /D
14:09 147 | w4 | | G0~
14:141 62 |- 134 | sz
g [T 1 1ot s
4w ler |- 1734 /fD
_Lgasled— '
494148 — fUnb| oFr= '
| awiel] g er i) GO DI

K:A10000V 0700 070N Task 32pumping test field form-template.xis.xis fiald sheet

1/17/02
Sheet 2 of 10
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Constant-Rate Aquifer Test Field Sheets

AMEC 001922






amec®

\ AMEC Earth & Environmental, Inc.
7477 SW Tech Center Drivé
Portland, Oregon 97223

- Well Information:

CASING DIAMETER: -

Aquifer Pumping Test Data Field Form |

__ l&.-”

Client &éob Number

Well ID
) Pumpmg W, I]
Page

SCREEN DIAMETER:

R

L /

AT ofss’fﬁ Tz,

Obsmvaﬂonvval

S0

' SCREEN LENGTH:

W”_

© WELLDEPTH: (S Pref SCREENED INTERVAL FROM:_ Lin TO:
, ‘
PUMP ONDATE  3[%2l6% ve (280D E%}VAV&’EE EAIEOA!\SAUPTJEI:J'IDPING WEL% :g:v.‘l'\"PQINMFSASURED
RUMP OFf DATE BT TIME - [BFEEEBMEASURING POINT DEPTH TO PUMP INTAKE
- [puraTiON OF TEST PRy )y ' LEVATION MEASURING POIRT TYPE OF TEST -
2 hoin: !4&'_ _ T |PREVIOUS PUMPING
TIME t = - AT =0 : - | Static Water Level = f&'?g.oo _ Discharge Data § )
T . . B - o~
i 2' . ‘ cn-g. E\ﬁ . E.E ater ?Eg e ] N
3 ;?; Date Glack . | ELE. _ § E | Reading 'ZE § (%:S:l) 1§ % § Reatling| G Q Rat(ig;M.) COMMENTS
51 ) oLF |.x& a8 Tlaz = "
& | fGistep O C ° 75
WbF | Zoojo | dedpr |35 do | 10.4#1 G
- { I [tzsmgzo U4l | /<D
- | (424 (D [je.q) | Jp. <D
422 2D [6.40" i K
o | Z:0 /64D V73
[4.25335 290 | /642 '
1426 | 20| J&. 43
. Vg:za] 520 /643
H:27 (40| - |48
Man4@| | /642
_\eezp) 0 | 4R |
A8 ¢ |- i64R
4| g e
4:3!| ¢ /-2,
[ H-32| 9 /6. 73
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Aqu1fer Pumping Test Data Field Forin '
Client & Job Number l (({M [DIBS"'_@‘ 7——2

AMEC Earth & Environmental, Inc. . - . Well ID M -1 ]
7477 SW Tech Center Drive PumpingWell [] Observat_lon Well . E\/ '
Portland, Oregan 97223 . N ' Page . | , of _ :32
Wl Information: s ' ) iy S
CASING DIAMETER: i : SCREEN DIAMETER: 7, . SCREEN LENGTH: ‘5”_&’ -
WELL DEPTH: &  feet” . ~ SCREENED INTERVAL FROM: =0 TO: G T '
‘ : HOW WL'S MEASURED - IF’UMP INFO
PUMP ONDATE  3/52Jp2 TiME  [Y}2%0p [DISTANCE FROM PUMPING WELL oW Q MEASURED
_ JPUMP OFF DATE g‘jz,zlp;TlME {24 top [MEASURING POINT - ) HBEPTH TO PUMP INTAKE
DURATION OF TEST MMM&F%;ELE\(AHON MEASURING POINTLfpru | TYPE OF TEST
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2002 PUMPING TEST

Data Set: HACADET\RW1_T.AQT
Date: 11/18/02 - Time: 17:00:20

PROJECT INFORMATION

Company: AMEC E&E

Client: Cadet Manufacturing

Project: 2-61M-10135

Test Location:  Vancouver, WA ' -

Test Well: RW-1 'fvv
Test Date: 3-22-2002 53.2002 /

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

* Saturated Thicknes

WELL DATA
Pumping Wells : ‘ -Observation Wells
Well Name “X (it) Y (ft) Well Name X (ft) Y (i)
RW-1 - 0 "0 « RW-1ow _ 0 0.1

SOLUTION

AMEC 001930



AQTESOLV for Windows . 2002 Pumping Test

Data Set: HACADET\WRW1_T.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 17:00:25

PROJECT INFORMATION

Company: AMEC E&E
Client; Cadst Manufacturing
Project: 2-81M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: RW-1

X Location: 0.1t
.Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time (min)} Rate {gal/min)
0. 150,

OBSERVATION WELL DATA

Number of observation wells: 1

Ohservation Well No. 1: RW-Tow

X Location: 0. ft
Y Location; 0.1 ft

- No. of observations: 57

Ob_servation Data
Time {min) Displacement (it} Time (min) Displacement (ft). Time (min) Displacement (ft)

0.0333 0.4582 0.35 0.5863 0.6667 0.6042
005 07951 0.3667 -  0.5795 06833 ~  0.5997
11/18/02 B 17:00:25

AMEC 001931



AQTESOLYV for Windows

2002 Pumping Test

Time (min) Displacement (ft) Time (min) Displacement (i) Time (min) Displacement (ft) _

0.0667 1.022 - 0.3833 0.5885 0.7 0.5975 .
0.0833 - 0.9232 04 . 0602 0.7167 0.58975
0.1 0.6694 0.4167 - 0.6155 0.7333 0.5887
0.1167 0.4852 0.4333 0.6132 0.75 0.6042
0.1333 0.4695 0.45 0.6042 0.7667 0.6065
0.15 0.5683 0.4667 . 0.583 0.7833 0.8042
0.1667 0.6716 0.4833 0.5885 0.8 0.5875
0.1833 0.7031 0.5 0.5852 0.8167 0.602
0.2 0.6671 0.5167 0.6042 0.8333 0.5975
0.2167 - 0.6065 0.5333 0.6087 0.85 - 0.56997
0.2333 0.5615 0.55 0.6087 0.8667 0.602
0.25 0.56593 0.5667 0.6042 0.8833 0.6042
0.2667 0.5863 0.5833 0.5852 0.9 0.602
0.2833 0.611 0.6 0.5975 - 0.9167 0.602
T 03 0.6289 - 0.6167 0.5975 - 0.9333 - 0.5997
0.3167 . . 0.6222 0.6333 0.6065 + 0.85 0.602
0.3333 0.6065 0.65 - - 0.6042 © -0.9667 0.5997

-SOLUTICON

Aquifer Model. Unconfined
Solution Method: Theis

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1257E+05 fi2/day
S 9.512E-11

AUTOMATIC ESTIMATION RESULTS

-Estimated ‘Parameters

‘Parameter Estimate Std. Error

T 1257E+05  1.33E+05 ft2/day
S 9512E-11  6.785E-10

Parameter Correlations

T s
T 100 -0.05
$-0.05 0.00

Residual Statistics

for weighted residuals

1118/02 - 2

17:00:25

AMEC 001932




AQTESOLYV for Windows : ' 2002 Pumping Test

Sum of Squares ... 0.6132 f2_

Varance. .......... 0.01115 ft2
Std. Deviation. .. ... 0.1056
Mean.............. 0.0542 it

No. of Residuals ... 57.
No. of Estimates ... 2

11/18/02 . | E . 17:00:25

AMEC 001933
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0.46 —

Corrected Displacement (it)

0.28 |-

0.1 1 1

1 L [

II[

!ll

0.1

Adjusted Time {min)

Data Set: HACADET\RW1_CJ.AQT

Date: 11/18/02

2002 PUMPING TEST

Time: 16:59:54

Company: AMEC E&E

Client:. Cadet Manufacturing
Project: 2-81M-10135 .
Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

- PROJECT INFORMATION

Saturated Thickness: 200. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr). 1.

WELL DATA .
Pumping Wells ‘ ~ Observation Wells
Well Name | X{ft) Y (ff) Well Name X (ft) Y {ft)
RwW-1 7 4] 0 s RW-1ow 0 0.1
SOLUlT[ON
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AQTESOLV for Windows- 7 2002 Pumping Test

Data Set: HACADET\RW1_CJ.AQT
Titie: 2002 Pumping Test

Date: 11/18/02 .

Time: 16:52:89 .

PROJECT INFORMATION -

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Weli No. 1: RW-1 -

~ XLocation: 0. ft
Y Location: 0. it

No. of pumping pericds: 1
Pumping Period Data

Time (min) Rate {gal/min)
0. 150.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: RW-1ow

XLocation: O.ft -
Y Location: 0.1t

~ No. of observations: 57

Observation Data
Time (min) Displacement (ft) Time {min) Displacement (ft) Time (min) Displacement (i)

0.0333 0.4582 0.35 0.5863 0.6667 0.6042
0.05 0.7951 0.3667 0.5795 0.6833 0.5997
11/18/02 ‘ 1 . 16:59:59
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AQTESOLYV for Windows 2002 Pumping Test
Time (min) Displacement (ft). Time {min) Displacement (ft) Time (min) Displacement (ft)
0.0667 1.022 0.3833 0.5885 07 0.5975
0.0833 0.9232 0.4 0.602 0.7167 0.5975
0.1 0.6694 0.4167 0.6155 0.7333 0.5997
0.1167 0.4852 0.4333 0.6132 0.75 0.6042
0.1333 0.4695 045 0.6042 0.7667 0.6085
0.15 0.5683 0.4667 - 0.593 0.7833 0.6042
0.1667 0.6716 0.4833 0.5885 0.8 0.5975 -
0.1833 - 0.7031 0.5 0.5852 0.8167 0.602
0.2 0.6671 05167 0.6042 0.8333 0.5975
0.21867 0.6065 0.5333 0.6087 0.85 0.5997 -
0.2333 0.5615 - 055 0.6087 0.8667 0.602
0.25 . 0.5583 0.5667 0.6042 0.8833 0.6042
0.2667 0.5863 0.5833 0.56952 0.8 0.602
0.2833 0.611 06 0.5975 0.9167 0.602
- 03 0.6289 0.6167 0.5875 0.9333 0.5897
0.3167 0.6222 "0.6333 0.6085 0.95 0.602
0.3333 0.6065 0.65 0.6042 0.9667 0.5887
SOLUTION
Aquifer Model: Unconfined
Solution Method: Cooper-Jacob .
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
T 3.034E+05 fil/day’
S 1.338E-30
11/18/02 2 16:59:59
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2002 PUMPING TEST

Data Set: HACADET\RW1_N.AQT

Date: 11/18/02 Time: 17:00:07

PROJECT INFORMATION

Company:.  AMEC E&E

Client: Cadet Manufacturing
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well; RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200. it

WELL DATA
Purmping Wells o Observation Wells
Well Name- X (it) Y {ft) Well Name X (ft) Y (if)
RW-1 ‘ 0 0] o RW-1ow 0 0.1
. SOLUTION

AMEC 001937



AQTESOLYV for Windows . - _ . 2002 Pumping Test

Data Set: HACADETIRW1 N.AQT
Title: 2002 Pumping Test

Date: 11/18/02 =

Time: 17:00:12

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (IKz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: RW-1

X Location: 0.t
Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time {min) Rate (gal/min)
0. 150.

OBSERVATION WELL DATA

-Number of observation wells; 1

" Observation Well No. 1 RW—'{VDW

X Location: 0. ft
Y Location: 0.1 1t

No. of obsewétiohs: 57

: Observation Data
Time (min) Displacement (ft} Time (min) Displacement {ft) Time {min) Displacement (ft)

0.0333 0.4582 035 0.5863 0.6667 0.6042
0.05 0.7951 03667 05795 -  0.6833 0.5997
11/18/02 ‘ - 1  17:00:12

AMEC 001938



AQTESOLV for Windows 2002 Purnping Test
Time (min) Displacement (ft) Time (min) Displacement {ft) Time (min) Displacement (ft)
0.0667 - 1.022 0.3833 0.5885 ' 0.7 0.5975
0.0833 0.0232 04 | 0.802 0.7167 0.5975
0.1 0.6694 0.4167 0.6155 0.7333 0.5997
0.1167 0.4852 0.4333 0.6132 0.75 0.6042
0.1333 0.4695 0.45 0.6042 0.7667 0.6065
0.15 0.5683 0.4667 0.593 0.7833 0.6042
0.1667 0.6716 0.4833 0.5885 0.8 . 0.5975
0.1833 0.7031 0.5 0.56952 0.8167 0.602
0.2 0.8671 0.5167 0.6042 0.8333 0.5975
0.2167 0.6065 0.5333 0.6087 0.85 0.5097
0.2333 0.5615 0.55 0.6087 0.8667 0.602
.. 0.25 0.5593 0.5667 0.6042 0.8833 0.6042
0.2667 0.5863 . 0.6833 0.5852 0.9 - 0.602
0.2833 0.611 - . 0.6 0.5975 0.9167 0.602
03 0.6289 0.6167 0.5975 0.9333 0.5997
0.3167 0.6222 0.6333 0.6065 0.85. 0.602
0.3333 0.6065. 0.65 0.6042 0.9667 0.5997
SOLUTION
Aquifer Model: Unconfined
Solution Method: Neuman
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
T 28E+04  ft2/day
S 54.3
Sy 1171.1
) 0.01
11/18/02 2 17:00:12

AMEC 001939
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2002 PUMPING TEST

Data Set: HACADETWW13 T.AQT .
Date: 11/18/02° : Time: 16:57:23

PROJECT INFORMATION _

Company: AMEC E&E

. Client: Cadet Manufacturing
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200, it : Anisotropy Ratio (Kz/Kr): 1.
| WELL DATA o
Pumping Wells , Observation Wells
Well Name X (ft) Y @) | [Well Name X (/) Y (/)
RW--1 : 0 0 + MW-13 . -4.5 1 2.5
SOLUTION '
2

. AMEC 001940



AQTESOLYV for Windows -

2002 Pumping Test

Data Set: HACADET\WWW13_T.AQT

Title: 2002 Pumping Test
Date: 11/18/02
Time: 16:57:30

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: RW-1

X Location: 0. ft
Y l_ocation: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time (min} Rate (gal/min)
C. 150.

OBSERVATION WELL DATA -

Number of observation wells: 1

. Observation Well No. 1: MW-13 -

X Location: -4.5 ft
Y Location: -2.5 ft

No. of ocbhservations: 57

Observation Data

Time (min) Displacement {ft} Time (min) Displacement (ft) Time (min) Displacement (ft)

0.05 . 0.04942 0.3666
© 0.0666 0.04482 . 0.3833
11M8/02

16:57:30

AMEC 001941



AQTESOLYV for Windows | ', 2002 Pumping Test

Time (min) Displacement (ft) Time {min) Displacement {ft} Time (min) Dlsplacement {ft)

0.0833 0.07188 . 04 0.08086 0.7166 - 0.08311
0.1 0.08311 0.4166 0.08086 - 0.7333 '0.07862
0.1166 0.0876 0.4333 0.08311 0.75 0.08086
- 0.1333 0.08985 045 0.08086 0.7666 0.07862
0.15 - 0.08985 0.4666 0.07862 0.7833 0.08088
0.1666 0.0876 0.4833 0.07862 0.8 0.08311
01833 - 008535 0.5 0.07862 0.8166 0.08311
0.2 0.08311 0.5166 0.08311 0.8333 0.08086
0.2166 0.08086 0.56333 0.08311 0.85 0.08086
0.2333 0.08086 0.55 . 0.07862 0.8666 0.08086
0.25 0.08311 0.5666 0.07862 0.8833 0.07862
0.2666 0.08311 0.5833 0.07862 0.9 0.07862
0.2833 0.08086 0.6 0.08086 0.9166 0.08311
0.3 0.07862 0.6166 0.08086 - 0.9333 0.08086 -
© 0.3166 0.08086 - 0.6333 - 0.07862 0.95 0.08086
0.3333 - 0.08086 0.65 0.07862 0.9666 ~ 0.08086
0.35 0.08086 0.6666 0.08311 0.9833 0.07862
SOLUTION

" Aquifer Model: Unconfined
Solution Method: Theis

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter  Estimate

T 1.69E+06 f2/day
'S - 1.116E-24
11718002 2 | 16:57:30

AMEC 001942
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} 2002 PUMPING TEST
Data Set: HACADET\WMW13_CJ.AQT
Date: 11/18/02 Time: 16:56:35
_ o PROJECT INFORMATION
Company: AMEC E&E
Client: Cadet Manufacturing
. Project: 2-61M-10135.
Test Location: Vancouver, WA
Test Well: RW-1 _
' Test Date: 3-22-2002
‘ AQUIFER DATA
Saturated Thickness: 200. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
o Pumping Wells ' Observation Wells
Well Name X Aft) Y (ft) Well Name X (i) Y (ff)
RW-1 ' 0] 0 o MW-13 4,5 -2.5
SOLUTION
2 .
AMEC 001943



AQTESOLYV for Windows - © 2002 Pumping Test

Data Set: HACADET\MW13_CJ.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 16:56:23

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135- -
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well; RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1. RW-1

X Location: 0. ft -
Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time (min) Rate (gal/min)
0. 150.

OBSERVATION WELL DATA

Number of abservation wells; 1

Observation Well No. 1: MW-13

X Location; -4.5 ft
Y Location: -2.5 1t

No. of observations: 57

Observation Data .
Time (min) Displacement {ft) Time (min) Displacement {ft} Time {min) Displacement (ft)

0.05 -0.04042 0.3666 0.08086 0.6833 0.07862
- 0.0666 . 0.04492 0.3833 0.07862 0.7 . 0.08311
16:56:23

T80z - 1

AMEC 001944



AQTESOLV.for Windows. 2002 Pumping Test

Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

. 0.0833 0.07188 0.4 0.08086 0.7166 0.08311
0.1 0.08311 0.4166 0.08086 - 0.7333 0.07862
0.1166 0.0876 - 04333 0.08311 0.75 0.08086
0.1333 . 0.08985 0.45 0.08086 0.7666 0.07862
0.15 0.080985 0.4666 0.07862 - 0.7833 0.08086
0.1666 - 0.0876 0.4833 0.07862 0.8 0.08311
0.1833 0.08535 0.5 0.07862 - 0.8166 - 0.08311
0.2 0.08311 0.5166 0.08311 0.8333 0.08086
0.2166 0.08086 0.5333 0.08311 0.85 | 0.08086
0.2333 0.08086 0.55 0.07862 0.8666 0.08086
0.25 0.08311 0.5666 0.07862 0.8833 0.07862
0.2666 - 0.08311 - 0.5833 0.07862 0.9 0.07862
0.2833 - 0.08086 0.6 0.080886 0.9166 - 0.08311 .
03 - . 0.07862 0.6166 0.080886 0.9333 0.08086
" 0.3166 0.08086 0.6333 - 0.07862 0.95 0.08086
0.3333 - D.08086 0.65 0.07862 0.9666 0.08036
0.35 0.08086 0.6666 0.08311 0.9833 0.07862
SOLUTION

Aquifer Model: Unconfined
Solution Method: Cooper-Jacob

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate

T 2.364E+06 ft%/day
S 6.457E-35
14/18/02 , 2 16:56:23

AMEC 001945
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2002 PUMPING TEST

Data Set: HACADETWW13_N.AQT - " :
Date: 11/18/02 Tirme: 16:57:00 |

PROJECT INFORMATION - ' S

Company: AMEC E&E

Client: Cadet Manufacturing
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200. ft

) WELL DATA .
Pumping Welis . Observation Wells _
Well Name X Aft) Y (i) Well Name X{fty Y (ft)
RW-1 0 0 o MW-13 -4.5 —2._5

SOLUTION

AMEC 001946



AQTESOLYV for Windows ' : _ 2002 Pumping Test

Data Set: HACADET\MW13_N.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 16:57:14

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisctropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumpitg Well No. 1: RW-1

X Location: 0. fi
Y Location: 0.1t

No. of pumping periods; 1
Pumping Period Data -

Time (min) Rate (gal/min)
0. . 150.

OBSERVATION WELL DATA

Number of observation wells; 1

Observation Well No. 1: MW-13

X Location: -4.5 ft
Y Location: -2.5ft

No. of observations: 57

. Observation Data
Time {min} Displacement (ft) Time {min) Displacement {ft} Time (min) Displacement (ft)

005 - 004942 03666 008086 | 0.6833 0.07862
00666 004492 03833  0.07862 0.7 0.08311
1118102 T | S - T 16:57:14

AMEC 001947



AQTESOLYV for Windows - _ ' 7 ‘ _ 2002 Pumping Test

Time {min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displac;ament {ft)

0.0833 0.07188, 0.4 0.08086 0.7166 0.08311
0.1 0.08311 04166  0.08086 - 0.7333 0.07862
0.1166 0.0876 0.4333 0.08311 © 075 0.08086
0.1333 0.08985 0.45 0.08086 0.7666 0.07862
0.15 0.08985 0.4666 0.07862 0.7833 0.08086
0.1666 0.0876 0.4833 0.07862 0.8 0.08311
0.1833 008535 05 1 0.07862 0.8166 0.08311
0.2 0.08311  0.5166 0.08311 0.8333 0.08086
0.2166 0.08086 0.5333 008311 085 0.08086
0.2333 0.08086 0.55 0.07862 0.8666 0.08086
0.25 0.08311 0.5666 0.07862 0.8833 0.07862
0.2666 0.08311 0.5833 0.07862 09 0.07862
0.2833 0.08086 0.6 0.08086 0.9166 0.08311
.03 0.07862 0.6166 0.08086 0.9333 0.08086
© 0.3166 0.08086 0.6333 0.07862 0.95 0.08086
0.3333 0.08086 0.65 0.07862 0.9666 0.08086
- 035  0.08086 0.6666 0.08311 . 09833  0.07862
SOLUTION

Aquifer Model: Unconfined
"Solution Method: Neuman

VISUAL ESTIMATION RESULTS

Estimated Parameters -

Parameter Estimate

T 3434E+05 ftZlday
S 0.5312
Sy 3.164
i 0.004
11/18/02 2 - 16:57:14

AMEC 001948
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2002 PUMPING TEST
Data Set: HACADET\WW {4 T.AQT
Date: 11/18/02 ' Time: 16:58:23

PROJECT INFORMATION

Company: AMEC E&E

Client: Cadet Manufacturing
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

- AQUIFER DATA

Saturated Thickness: 200, ft Anisotropy Ratio (Kz/Kr). 1.
 WELLDATA
Pumping Wells Observation Wells
Well Name X {ft) Y (ft) Well Name X)) Y (ft)
RW-1 0 0 + MW-14 -0 13.6
SOLUTION
2

AMEC 001949




)

Number of cbservation wells: 1

AQTESOLYV for Windows - 2002 Pumping Test

Data Set: HACADET\WW14_T.AQT
Title: 2002 Pumping Test

Date: 14/18/02

Time: 16:58:30

PROJECT INFORMATION:

Company: AMEC E&E

Client Cadet Manufacturing

Project: 2-61M-10135 "

Location: Vancouver, WA

Test Date: 3-22-2002 - _ co o
Test Well: RW-1 ' ‘ -

AQUIFER DATA

Saturated Thickness: 200. fi
Anisofropy Ratlo (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1.

Pumping Well No. 1: RW-1

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time (min} Rate (gal/min)
0. - 150.

OBSERVATION WELL DATA | o

Observation Well No. 1: MW-14

X Location: 0, ft
Y Location: 13.6 ft

No. of observations: 58

- " Observation Data
Time {min} Displacement {ft) Time (min) Displacement (ft) Time (min) Displacement {ft)

- 0.05 0.02022 0.3834 0.04492 0.7167 0.04492
0.0867 0.0292 0.4 0.04492 0.7334 0.04482
11/18/02 1 . 16:58:30

AMEC 001950



AQTESOLYV for Windows 2002 Pumpmg Test
' Time {min) Dlspiacement (ft) Time {min) Displacement (ff) Time {min) Displacement (ﬁ)
0.0834 0.04942 0.4167 0.04492 075 0.04492
0.1 0.05391 0.4334 0.04492 0.7667 0.04717 .
0.1167 0.05391 045 0.04492 0.7834 0.04492 -
0.1334 0.05166 0.4667 0.04492 0.8 0.04492
0.18 0.04942 0.4834 0.04492 0.8167 0.04492
- 0.1667 0.04717 0.5 0.04492 0.8334 0.04717
0.1834 0.04492 0.5167 0.04492 0.85 0.04492
0.2 0.04492 0.5334 0.04492 0.8667 0.04402
0.2167 0.04492 D.55— 0.04492 0.8834 0.04482 — .-
0.2334 0.04492 0.5667 0.04492 09 0.04492
0.25 0.04482 0.5834 0.04492 0.9167 0.04492
0.2667 0.04492 0.6 . 0.04492 0.9334 0.04492
0.2834 0.04268 0.6167 0.04482 0.95 0.04492
0.3 0.04268. 0.6334 0.04717 0.9667 - 0.04492
T 0.3167 0.04268 0.65. 0.04717 0.9834 0.04482
0.3334 0.04268 0.6667 0.04492 1. 0.04492
0.35 0.04492 . 0.6834 0.04492
0.3667 0.04492 0.7 0.04492
SOLUTION
Agquifer Model: Unconfined
Solution Method: Theis
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
T 1868E+08 ft2/day
s 1.062E-15
2 16:58:30

111802
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2002 PUMPING TEST

- Data Set: HACADET\WMW14 CJ.AQT _
Date: 11/18/02 : Time: 16:57:47

PROJECT INFORMATION

Company: AMEC E&E _
Client: Cadet Manufaciuring
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thicikness: 200. it ' Anisotropy Ratio (Kz/Kr). 1.
WELL DATA ,
Pumping Wells _ Observation Wells _
Well Name ' X (ft) Y (ft) Well Name X (f) Y {ft)
RW-1 , 0 0 + MW-14 0 . 1386
SOLUTION
2

AMEC 001952



AQTESOLY for Windows

2002 Pumping Test

Data Set: HACADET\MW14_CJ.AQT
Title: 2002 Pumping Test '
Date: 11/18/02

Time: 16:57:55

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: RW-1

X Location; 0. ft
Y Location: 0.ft

No. of pumping periods: 1
Pumping Period Data

Time {min) Rate (gal/min)
0. .. 150.

OBSERVATION WELL DATA
Num.ber of observation wells: 1

Observation Well No. 1: Mw-14

X Location: 0.1t
Y Location: 13.61t

No. of observations: 58

Observation Data

Time (min) Displacement (ft} Time {min) Displacement (ft) Time (min) Displacement (ft)

0.05 0.02022 0.3834
0.0667 00202 . 04

- 11718102

18:57:55

AMEC 001953



AQTESOLYV for Windows - | © 2002 Pumping Test

Time (min) Displacement () Time (min) Displacement {ft} Time (min) Displacement (f{)

0.0834 0.04042 0.4167 0.04492 0.75 '0.04492
0.1 0.05391 0.4334 0.04492 - 0.7667 - 0.04717
0.1167 0.05391 0.45 0.04482 0.7834 0.04492
0.1334 0.05166 0.4667 0.04492 0.8 0.04492
0.15 . 0.04942 - -0.4834 - 0.04492 0.8167 0.04492
0.16867 0.04717 0.5 0.04482 0.8334 0.04717
0.1834 0.04492 © 0.5167 0.04482 0.85 0.04492
0.2 0.04492 0.5334 0.04492 0.8667 0.04492
" 0.2167 0.04492 - 0.55 0.04492 0.8834 0.04492
0.2334 0.04492 0.5667 0.04492 | 0.9 0.04482
0.25 0.04492 0.5834 0.04492 0.9167 0.04482
0.2667 0.04492 0.6 -+ 0.04492 0.9334 0.04492
0.2834 0.04268 ‘0.6167  0.04492 0.95 - 0.04492
0.3 0.04268 0.6334 T 0.04717 0.9667 0.04492
" 0.3167 - 0.04268 0.65 0.04717 0.9834 0.04492
0.3334 0.04268 0.6667 0.04492 1. 0.04492
0.35 0.04492 - 0.6834 - 0.04492
0.3667 0.04492 0.7 0.04482

SOLUTION

Aquifer Model: Unconfined
Solution Method: Cooper-Jacob

VISUAL ESTIMATICN RESULTS

Estimated Parameters

Parameter ~ Estimate

T 2.223E406 ft2/day
s 1.893E-18
|
11/18/02 . | 2 16:57:55

AMEC 001954
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- 2002 PUMPING TEST
Data Set: HACADET\MW14_N.AQT |
Date: 11/18/02 :

Time: 16:58:04

PROJECT INFORMATION

Company: AMEC E&E

Client: Cadet Manufacturing

. Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200. ft

WELL DATA
Pumping Wells ' . Observation Wells
Well Name X (i) Y (ft) Well Name X (ft) Y (ft)
RW-1 0 0 - MW-14 -0 13.6
SOLUTION

AMEC 001955




AQTESOLY for Windows 7 - ‘ : 2002 Pumping Test

Data Set; HACADET\WMWT4 N.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 16:58:10

PROJECT INFORMATION

Company: AMEC E&E
Ciient. Cadet Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date; 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisoiropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping welis: 1

Pumping Well No. 1. RW-1

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time (min) Rate {gal/min)
0. 150. '

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: MW-14

X Location: 0. ft
Y Location: 13.6 ft

No. of observations: 58

_ Observation Data
Time {min) Displacement (ft) Time (min) Displacement {it} Time {min) Displacement (ft)

0.05 0.02022 0.3834 0.04492 0.71867 0.04492
0.0667 0.0292 0.4 0.04482 0.7334 0.04492
11/18/02 _ 1 16:58:10

AMEC 001956



AQTESOLV for Windows

2002 Pumping Test
Time (min) Displacement {ft) Time {min) Displacemment {ft} Time (min) Displacement (it}
0.0834 0.04942 04167 0.04492 0.75 0.04492
01 0.05391 0.4334 0.04492 0.7667 0.04717
0.1167 0.05391 0.45 0.04492 0.7834 0.04492
0.1334 0.05166 0.4667 0.04492 0.8 0.04492
0.15 0.04942 - 0.4834 0.04492 0.8167 0.04492
0.1667 0.04717 0.5 0.04402 '0.8334 0.04717
0.1834 0.04492 .0.5167 0.04492 - 0.85 0.04492
0.2 0.04492 - 0.5334 0.04492 0.8667 0.04492
0.2167 0.04492 0.55 0.04492 0.8834 0.04492
0.2334 0.04482 0.5667 0.04492 © 0.9 0.04482
0.25 0.04492 0.5834 0.04492 0.9167 0.04492
0.2667 0.04492 0.6 0.04492 0.9334 0.04492
0.2834 " 0.04268 0.6167 0.04492 0.95 0.044892
0.3 0.04268 0.6334 0.04717 0.9667 0.04482
- 0.3167 0.04268 - 085 0.04717 0.9834 0.04492 .
0.3334 0.04268 0.6667 0.04492 1. 0.04492
0.35 0.04492 0.6834 0.04492 .
0.3667 0.04492 0.7 0.04492
SOLUTION
Aquifer Model: Unconfined
Solution Method: Neuman
. VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
T 6.247E+05 _ft2iday
S 0.09669
Sy 10.51
L 0.004
16:58:10

11/18/02

AMEC 001857
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2002 PUMPING TEST

Data Set: HACADET\WMW15_T.AQT
Date: 11/18/02 Time: 16:59:24

PROJECT INFORMATION

Company: AMEC E&E

Client: Cadet Manufacturing
Project: 2-61M-10135

Test Location: Vancouver, WA
Test Well: RW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA"
: Pumping Wells ' __.Observation Wells
Well Name X (ft) Y (ft) | | Well Name _ X (ft) Y (ft)
RW-1 0 0 o MW-15 -11 -6
SOLUTION
2

AMEC 001958




AQTESOLYV for Windows - ; ' 2002 Pumping Test

Data Set: HACADET\MW15_T.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 16:58:29

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadét Manufacturing
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RwW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1. -

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1: RW-1

X Location: 0.t
Y Location: 0. ft

No. of pumping periods: 1
Pumping Period Data

Time {min) Rate {gal/min)
0. .- 150.

OBSERVATION WELL DATA
Number of observation wells: 1 -

Observation Well No. 1: MW-15

X Location: -11. f
Y Location: -6, ft

No. of observations: 58

Observati'on Data
Time {min) Displacement {ft) Time (min) Displacement (it} Time (min) Displacement (it)

0.0167  0.002246 0.35 0.05615 0.6833 0.05615
0.0333 0.002246  0.3667 005615 0.7 0.05615
111802 — 1 16:50:29

AMEC 001959



2002 Pumping Test

AQTESOLV for Windows
Time {min} Displacement (ft) Time (min} Displacement (ft) Time (min) Disp]aéement (ft)
0.05 0.04268 0.3833 0.05615 0.7167 . 0.0584
0.0667 0.07862 04 - 0.05615 0.7333 0.0584
0.0833 0.09883 0.4167 0.05615 0.75 0.0584
0.1 - 0.08786 0.4333 0.0584 0.7667 0.05615
0.1167 0.06289 0.45 0.0584 0.7833 0.0584
0.1333 0.04492 0.4667 0.05615 0.8 0.0584
0.15 0.04492 0.4833 0.05615 0.8167 0.05615 .-
0.1667 0.05615 0.5 0.05615 0.8333 0.0584
0.1833 0.06289 0.5167 0.0584 0.85 0.05615
0.2 0.06739 0.5333 0.0584 0.8667 0.0584
0.2167 - 0.06065 0.55 0.0584 0.8833 0.05615
0.2333 0.05615 0.5667 -0.05615 0.9 0.05615
. 0.25 0.05391 0.5833 0.05615 0.9167 0.0584
0.2667 0.05391 0.6 0.0584 0.9333 0.0584
- 0.2833 0.05615 0.6167 0.05615 095 | 0.0584
03 - 0.0584 0.6333 0.05615 0.9667 . 0.0584
0.3167 0.0584 085 0.0584 0.9833 0.0584
0.3333 0.05615 0.8667 0.05615 :
SOLUTION
Agquifer Model: Unconfined
Solutio_n Method: Theis
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
T 2 852E+06 ft2/day
S 1.735E-30 '
11/18/02 - 2

16:59:29

AMEC 001960
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2002 PUMPING TEST

Data Set: HACADET\MWA1 5 _CJ.AQT

Date: 11/18/02 - I Time: 16:58:47

PROJECT INFORMATION

Company: AMEC E&E

Client: Cadet Manufacturing

" Project: 2-61M-10135

Test Location: 'Vancouver, WA
Test Well: RwW-1

Test Date: 3-22-2002

AQUIFER DATA

Saturated Thickness: 200. ft — . Anisotropy Ratio (Kz/Kr): 1.
| | WELL DATA
Pumping Wells . Observation Wells
Well Name X {ft) Y (it) Well Name X (ft) Y (ft)
RW-1 0 0 o MW-15 -11 -8
| SOLUTION -
2 AMEGC 001967



AQTESOLY for Windows ' 2002 Pumpirig Test

Data Set: HACADET\MW15_CJ.AQT
Title: 2002 Pumping Test :
Date: 11/18/02
Time: 16:58:52

PROJECT INFORMATION

Company: AMEC E&E
Client: Cadet Manufacturing:
Project: 2-61M-10135
Location: Vancouver, WA
Test Date: 3-22-2002

Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr). 1.

PUMPING WELL DATA -

Number of pumping wells: 1

Pumping Well No. 1. RW-1

X Location; 0. 1ft
Y Logation: 0. ft

No. of pumping periods: 1
Purnping Period Data

Time (min} Rate {(gal/min)
0. 150.

OBSERVATION WELL DATA

Number of observation wells: 1

- Observation Well No. 1: MW-15

~ X Location: -11. ft
Y Location: -6. ft

No. of observations: 59

Observation Data _
Time (min} Displacement (ft) Time {min) Displacement (it) Time (min) Displacement (ft)

0.0167 0.002246 0.35 0.05615 0.6833 0.05615
0.0333 0.002246 0.3667 ) 0.05815 - 0.7 - 0.05815
16:58:52

" 11/18/02 | 1

AMEC 001962



AQTESOLY for Windows 2002 Pumping Test
Time (min) Displacement {ft) Time (min) Displacement (it) Time (min) Displacement (ft) |
0.05 0.04268 0.3833 0.05615 0.7167 = 0.0584
0.0667 0.07862 0.4 0.05615 0.7333 0.0584
0.0833 0.09883 0.4167 0.05615 . 0.75 0.0584
0.1 0.0876 0.4333 0.0584 0.7667 0.05615
0.1167 0.06289 . 0.45 0.0584 0.7833 0.0584
0.1333 0.04492 0.4667 0.05615 0.8 D.0584
0.15 0.04482 0.4833 0.05615 0.8167 0.05615
0.1667 0.05615 0.5 0.05615 0.8333 - 0.0584 -
0.1833 0.06289 0.5167 0.0584 0.85 0.05615 -
0.2 0.06739 0.5333 0.0584 0.8667 0.0584
0.2167 0.06065 0.55 0.0584 0.8833 0.05615
0.2333 0.05615 0.5667 0.05615 0.9 0.05615
0.25 0.05391 0.5833 0.05615 0.9167 0.0584
0.2667 G.05391 - 0.6 0.0584 0.9333 0.0584
© 0.2833 0.05615 0.6167 0.05615 0.95 0.0584
0.3 0.0584 0.6333 0.05615 0.9667 0.0584
0.3167 0.0584 0.65 0.0584 0.9833 0.0584
0.3333 0.05615 0.6667 0.05615
SOLUTION
Aquifer Model: Unconfined
Solution Method: Cooper-Jacab
VISUAL ESTIMATION RESULTS
Estimated Parameters
Pardmeter Estimate
T 268E+06  ft2/day
S 2.36E-28
11/18/02 2 16:58:52
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_ 2002 PUMPING TEST
Data Set: HACADETWIWA15 N.AQT :
Date: 11/18/02 Time: 16:59:05
. PROJECT INFORMATION
Company: AMEC E&E
Client: -Cadet Manufacturing
Project: 2-81M-10135
Test Location: Vancouver, WA
Test Well: RW-1
Test Date: 3-22-2002
AQUIFER DATA
Saturated Thickness: 200, ft |
WELL DATA -
Pumping Wells - '  Observation Wells -
Well Name | X (ft) Y (i) | | Well Name . X (f) Y (ft)
RW-1 0 0 o MW-15 . -11 -6
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AQTESOLYV for Windows ' ' 2002 Pumping Test

Data Set: HACADET\MW15_N.AQT
Title: 2002 Pumping Test

Date: 11/18/02

Time: 16:59:15

PROJECT INFORMATION

Company: AMEC E&E
-Client: Cadet Manufacturing
Project: 2-61M-~10135
l.ocation: Vancouver, WA
Test Date: 3-22-2002

‘Test Well: RW-1

AQUIFER DATA

Saturated Thickness: 200. ft
Anisotropy Ratio (Kz/Kr): 1.

PUMPING WELL DATA

Number of pumping wells: 1

Pumping Well No. 1. RW-1

X Location: 0. ft
Y Location: 0. ft

No. of pumping periods: 1
Pumping ?eriod Data

Time (min) Rate (gal/min)
0. 150.

OBSERVATION WELL DATA
Number of observation wells: 1

Observation Well No. 1: MW-15

X Location: -11.1t
Y Location: -6. ft

No. of observations: 59

) . * Observation Data
Time {min} Displacement {ft} Time {min) Displacement (it} Time (min) Displacement (ft)

0.0167  0.002246 0.35 0.05615 . 0.6833 . 005615
00333 0002246  0.3667 0.05615 0.7 0.05615
11718102 | T 16:59:15

AMEC 001965



AQTESOLY for Windows ) . 2002 Pumping Test

Time (min) Displacement (ft) Time (min} Displacement (ft) Time (min) Displacement {ft)

0.05 0.04268 0.3833 0.05615 0.7167 0.0584
0.0667 - 0.07862 04 0.05615 - 0.7333 0.0584
0.0833 0.09883 0.4167 0.05615 0.75 0.0584

0.1 0.0876 0.4333 0.0584 0.7667 0.08615
0.1167 0.06289 0.45 ~0.0584 0.7833 0.0384
0.1333 0.04492 0.4667 0.05615 0.8 0.0584

0.15 0.04492 0.4833 0.05615 0.8167 0.05615

0.1667 0.05615 0.5 0.05615 0.8333 0.0584
0,1833 0.06289 0.5167 0.0584 0.85 0.05615

0.2 0.06739 0.5333 © 0.0584 0.8667 0.0584
0.2167 0.08065 - 0.55 0.0584 0.8833 0.05615
0.2333 0.05615 0.5667 - 0.05615 0.9 0.05615

0.25 0.05391 0.5833 0.05615 0.9167 - 0.0584
0.2667 0.05391 06 0.0584 0.9333 0.0584

. 0.2833 0.05615 0.6167 0.05615 0.95 0.0584

0.3 0.0584 0.6333 0.05615 0.9667 0.0584
0.3167 0.0584 . 0865 0.0584 0.9833 0.0584
0.3333 0.05615 0.6667 0.05615 : '

SOLUTION

Aquifer Model: Unconfined
Solution Method: Neuman

VISUAL ESTIMATION RESULTS

Estima;ced Parameters

Parameter  Estimate
T 8.95E+05 fte/day
s ‘ 0.07009
Sy 98.29
R 0.001
11/18/02 : ' 2 . ' 16:59:15
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APPENDIX J

Groundwater Tracer Test and Supporting Information







4.6

4.6.1

Cadet Manufacturing Company
Vancouver, Washington
Remedial Investigation Work Plan

Aquifer Testing

Slug tests and tracer tests have been conducted at the Site and in the Project Area in
an attempt to develop a better understanding of hydrogeologic parameters affecting
the local groundwater system. Aquifer testing results are presented in the following
sections. '

Slug Tests

Slug testing was conducted on August 8, 2000 and May 30, 2001 to estimate hydraulic
properties of the USA at the Site and in the FVN. Slug testing was selected because it
does not alter groundwater flow directions, and impacted water is not generated.

Changes in groundwater elevation observed during the slug tests were used to
estimate hydraulic conductivity of the intermediate and deep zones of the USA. Based
on the results of slug testing, average hydraulic conductivity for the intermediate zone

~of the USA is 140 ft/day (4.8 x 107 cm/sec), and the average hydraulic conductivity of

4.6.2

the deep zone of the USA is 170 ft/day (6.2 x 1072 cm/sec). These values are within
the published ranges of values for the USA (McFarland and Morgan, 1996).

Tracer Sthdies

4.6.2.1  August 2000 Tracer Test

A conservative tracer (lithium bromide in solution) was used to estimate groundwater
flow direction and velocity at the Site. Concentrated lithium bromide solution (54 wt.
%, Cat. No. 41, 151-5, Aldrich Chemical Co., Milwaukee, Wisconsin) was diluted to
2,000 mg/L in deionized water. Two liters of the dilute solution were added at each of
four boring locations (BIP-1, BIP-2, BIP-3, and BIP-4) on August 18, 2000 at
approximately 22 to 26 feet bgs, for a total of eight liters. The tracer solution was
added to the subsurface using a direct-push rod, which was attached to a 4-foot
groundwater-sampling screen. Approximately two liters of clean water were added
through the rod at each boring location to force the tracer solution into the formation.
The borings were abandoned using bentonite chips after the tracer application was
completed.

Within the monitoring network for the HRC® pilot study (AMEC 2000) and at monitoring
wells MW-1s and MW-3s, local groundwater was monitored approximately every 3 to 5
days during the first 3 weeks after tracer application. Groundwater was purged from
the DPW monitoring wells and the gfoundwater specific conductance was measured
as an indicator for the potential presence of lithium bromide. Specific conductance
values are expected to increase in the presence of lithium bromide.
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Remedial Investigation Work Plan
After the first 3 weeks of the tracer test, groundwater levels were measured in
monitoring wells DPW-1 through DPW-10, MW-1s, and MW-3s approximately every
two to three weeks, in an attempt to understand the flow direction of shallow
groundwater immediately east of the building. Based on previous groundwater
elevation maps, groundwater appeared to flow to the northeast in the shallow zone of
the USA near the building.

Groundwater samples were collected for bromide testing at an analytical laboratory on
approximately a weekly basis for the month following the tracer injection. Bromide was
detected in a groundwater sample from monitoring well DPW-6 on September 14,

2000 at a concentration of 0.2 mg/L (the bromide detection limit). Bromide
concentrations were consistently below detection limits for the other samples that were
analyzed; therefore, no interpretation of the study was made. It is possible that the
original concentration of bromide was diluted by dispersion and advective processes
within the monitoring area, thereby resulting in bromide concentrations below detection
limits. Alternatively, a preferential transport pathway may have allowed bromide to '
move out of the monitoring area without encountering pilot test area monitoring points.

46.2.2 October 2001 Tracer Test

A second tracer test was conducted in October 2001 in an attempt to improve the
current understanding of shallow groundwater flow direction and velocity at the Site.
The tracer test was designed to estimate aquifer parameters such as hydraulic
conductivity and dispersion. Fluorescein analysis was preformed by AMEC's Portland,
Oregon office, and bromide analysis was performed (on selected-samples) by North
Creek An'alytical Laboratory (NCA) of Portland, Oregon. The October sampling was
conducted near the end of a “drought” year for the Portland/Vancouver area.

Preparation and Tracer Injection

Approximately 1 week prior to tracer injection, background samples were collected
from the tracer test monitoring wells. All background samples were analyzed for
fluorescein, and selected background samples were also analyzed for bromide. -
Background samples analyzed for bromide were those from monitoring wells with
tracer test samples that were also analyzed for bromide (see Analytical Methods,
below). Water level measurements were collected from the tracer test monitoring
wells prior to tracer injection. '

The injection of the fluorescein and potassium bromide tracer took place on October

15, 2001. Tygon tubing (3/8-inch) was used to inject the tracer directly into DPW-11.

Approximately 14 gallons of tracer solution, comprised of 3 pounds of fluorescein and
500 grams of potassium bromide, was injected at approximately 2 gallons per minute
(gpm). The influent tracer solution was sampled prior to injection to determine the

Project No.: 1-61M-10135-8 (T2)
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bromide and fluorescein concentrations injected. The tracer injection took
approximately 6 % minutes. The first tracer sample was retrieved from DPW-11
approximately 45 minutes after tracer injection.

Sampling and Monitoring

The tracer injection well, DPW-11, and fourteen monitoring wells (DPW-1 through
DPW-15, excluding DPW-11) surrounding the tracer injection location were sampled
and monitored during the tracer test. These wells will be referred to as the tracer test
monitoring wells. ‘

Samples were collected without purging the monitoring wells in order to prevent
disturbing the natural groundwater gradient. Samples were retrieved from the middle
of the screened interval at each monitoring well using peristaltic pumps at low flow
rates. Two automated ISCO samplers also were used to continuously collect samples
from DPW-3 and DPW-7 overnight and through the duration of the tracer test. The
ISCO samplers were programmed to automatically collect samples every hour. The
sampler automatically rinsed the suction line three times in between each sample
collection to eliminate cross-contamination.

The fluorescein dye and potassium bromide tracer was r'nonitored until October 22,
2001. Tracer was detected at three sampling locations during the tracer test: DPW-3,
DPW-7, and DPW-6.

Analytical Methods

Samples collected during the tracer test from the direct-push monitoring wells were
analyzed for fluorescein concentrations at AMEC (Portland, OR). Selected samples
from DPW-3, DPW-7, and DPW-11 also were analyzed for bromide concentrations at
NCA (Portland, OR). The fluorescein and bromide analytical results were used to
determine the apparent groundwater flow direction and groundwater flow velocity. The
fluorescein and bromide concentrations of the tracer test samples are shown in Tables
4.6-1 and 4.6-2 along with the date and time of collection.

Results and Discussion

Breakthrough of the fluorescein tracer was observed at elevated concentrations in two
monitoring locations during the tracer test: DPW-3 and DPW-7. Fluorescein also was
observed in relatively small concentrations in groundwater samples collected from
DPW-6. Fluorescein was observed at'very low concentrations in samples from the
remainder of the monitoring locations (DPW-1, DPW-2, DPW-4, DPW-5, DPW-8,
DPW-9, DPW-10, DPW-12, DPW-13, DPW-14, DPW-15, MW-5s, and MW-5i). Select
groundwater samples from DPW-3, DPW-7, and DPW-11 were analyzed for bromide
concentrations to compare results for both tracers used in the tracer test.
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Fluorescein was detected at a concentration of 9,075 ppm in a groundwater sample
collected from DPW-11 immediately after injection. Fluorescein tracer was first
detected in DPW-3 approximately 7.5 hours after the tracer solution was injected into
DPW-11. The fluorescein peak concentration at DPW-3 (approximately 13 ppm) was
observed in the groundwater sample collected approximately 10.5 hours after tracer
injection. Fluorescein tracer was first detected in DPW-7 approximately 9.5 hours after
injection. The fluorescein peak concentration at DPW-7 (approximately 7 ppm) was
observed approximately 12.5 hours after injection. The fluorescein peak concentration
at DPW-6 (approximately 0.4 ppm) was observed in a groundwater sample collected
approximately 46 hours after injection.

Multiple fluorescein concentration peaks were observed in the groundwater sémples
from DPW-3 and DPW-7 over the duration of the tracer test. The multiple fluorescein
concentration peaks were most likely due to the effects of Columbia River tidal
fluctuations on groundwater elevations near the Cadet facility. Recurrent increases in
groundwater elevations most likely dissolved residual tracer solution in the injection .
well, thus causing subsequent slugs to pass through the system. For the purposes of
discussing the results of the tracer test, groundwater samples representative of the

first observed tracer peaks in DPW-3 and DPW-7 were selected for further analysis
along with groundwater samples taken from DPW-11 over the duration of the tracer’
test.

The direction of groundwater flow in the vicinity the test area appeared to be easterly
on the day of the tracer test (October 15, 2001). The direction of groundwater flow
was inferred from the observation that fluorescein tracer was detected in monitoring -
wells DPW-3 and DPW-7 (Figure 2.2-4). Very low concentrations of fluorescein tracer
in the other direct-push monitoring wells near DPW-3 and DPW-7 indicate that
groundwater flow may potentially be dominated by advection and longitudinal
dispersion (Istok, 1989).

The fluorescein and bromide breakthrough curves for DPW-3 and DPW-7 and dilution
curve for DPW-11 were analyzed quantitatively to estimate the groundwater flow
velocity. The DPW-11 dilution curves were analyzed with an analytical borehole
dilution method. The method used to analyze the DPW-3 and DPW-7 breakthrough
curves was an analytical instantaneous slug injection model that was used also to
estimate aquifer parameters. The slug injection model assumes an isotropic,
homogeneous aquifer with steady state groundwater flow. The instantaneous slug
injection method, based on an analytical advective/dispersive transport solution for a
slug injection into a uniform one-dimensional flow field, is described as:

Project No.: 1-81M-10135-9 (T2) :
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C(x,t)= _(x_vxt)z_ y2 }

4(D, D, )" p[ 4D, 4Dt

where:
C = the tracer concentration,
x = horizontal distance downgradient from the injection well to the monitoring wells,

y = horizontal distance perpendicular to direction of groundwater flow from the injection
well to the monitoring wells

t = time since tracer injection,
C, = initial concentration of tracer in injected solution,
A = cross-sectional area of injection well

v, = the average groundwater velocity in the x-direction (longitudinal direction of
groundwater flow),

D = the longitudinal dispersivity, and

Dt = the transverse dispersivity.

The groundwater flow velocity and aquifer properties in the vicinity of the tracer test
area were estimated by fitting the model to the observed fluorescein and bromide
breakthrough curves for DPW-3 and DPW-7. The parameters estimated by the fitting
process were Cy, vy, and Dy, The initial concentrations of fluorescein and bromide in
the tracer solution prior to injection were 9,075 ppm and 8,110 ppm, respectively.
However, the initial concentrations in the tracer solution prior to injection are not equal
to the actual concentration immediately outside of the injection well because of tracer
dilution in the well and in the sand pack around the well. Therefore, C, for fluorescein
and bromide was used as a fitting parameter. It should be noted that, ideally, C, would
be the same for all breakthrough curves. The fits of the model to the observed
fluorescein and bromide breakthrough curves of DPW-3 and DPW-7 are shown on
Figures 4.6-1 and 4.6-2, and the parameter values from the models are given in Table
4.6-3.

The estimated C, values for the fluorescein and bromide breakthrough curves of
DPW-3 and DPW-7 are within two orders of magnitude. The differences may be
attributable to heterogeneous conditions between the injection well and the monitoring
locations, DPW-3 and DPW-7, as well as non-uniform mixing in and around the
injection well borehole.

The estimated longitudinal dispersivities also are closely matched for the model fits to
the breakthrough curves. The values are all within one order of magnitude and the
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differences also may be attributable to the effects mentioned previously for the
estimated C, values.

The greatest difference among fit parameters is observed in the range of estimated
groundwater flow velocities. Groundwater velocities calculated using fluorescein and
bromide results from DPW-3 were 28.9 ft/day and 28.3 ft/day, respectively, and the
groundwater velocities calculated from DPW-7 were 43.9 ft/day (fluorescein) and 26.1
ft/day (bromide). The difference between the two fluorescein velocities does not
correlate with the difference observed in the two velocities estimated from the bromide
results. The groundwater flow velocities estimated using the model are generally
equivalent to velocities estimated by dividing the radial distance to each well by the
time at which the tracer peak arrival occurred in each well. The bromide tracer
groundwater velocities are fairly consistent from DPW-3 and DPW-7 breakthrough
curves. The discrepancy noted in the fluorescein results possibly may be attributed to

preferential flow paths, a hydraulic gradient increase due to tidal changes, or localized

lithology changes (that result in increased conductivity, or decreased porosity).

The method used to estimate the groundwater flow velocity near DPW-11 was based
on a borehole dilution model. The borehole dilution test yields an estimate of the
horizontal average linear groundwater velocity in the aquifer near the injection well
screen. Application of the borehole dilution method is best suited for steady-state
lateral and horizontal flow regimes. Typically, tracer solution is instantaneously
injected into a discrete section of the well screen at an initial concentration Cy. The
methodology further asserts that complete mixing occurs in the well screen section
without affecting flow conditions in the formation. The tracer concentration in
groundwater in the injection well casing is then monitored over time. The observed
tracer dilution curve is then modeled as a completely mixed flow reactor, where the
groundwater flow velocity is described as:

e w C
vV =———In — -
A-t (Co}

where:

7' =the average velocity across the center of the well bore,

W = the volume of the well casing used in the dilution test,

A =the vertical cross-sectional area through the center of the well casing,
t  =the time since tracer injection,
C  =the tracer concentration, and
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C, =theinitial tracer concentration.

The horizontal average groundwater flow velocity in the formation near the well casing
and sand pack was estimated from v° as: ‘

v
V=
na
where:
v =the horizontal average groundwater flow velocity,
n = the aquifer porosity, and
& = an adjustment factor.

The horizontal average groundwater flow velocity, ¥, was estimated by fitting the
borehole dilution model to the observed fluorescein and bromide tracer concentrations
in DPW-11 over time. The average groundwater velocity across the center of the well
casing, v', was used as the fitting parameter. The observed breakthrough curves and
model fits are shown on Figure 4.6-3 and the parameter values are given in Table
4.6-4. The value of @ generally varies between 0.5 and 4, depending on the
geometry of the well screen, and the thickness and hydraulic conductivity of the sand
pack around the well casing. The resulting estimated horizontal average groundwater

" velocity in the aquifer formation ranges from 4.7 to 0.6 ft/day (fluorescein) and 7.6 to

1.0 f/day (bromide).

The tracer test results may have been affected when the tracer solute was injected into
DPW-11. The groundwater velocity may have been artificially increased due to a
temporary increase in hydraulic head. However, this seems unlikely because of the
aquifer formation’s large hydraulic conductivity documented in other areas of the POV.
Fluorescein tracer also may have precipitated out of solution after the tracer was
injected into DPW-11, affecting the initial concentration used in the analytical solution.

Conclusions

As indicated by the monitoring wells that had positive detections of fluorescein tracer
(DPW-3 and DPW-7), groundwater flow at the Site appeared to be in an easterly
direction at the time of the tracer test. Groundwater velocities were calculated to range
from 26.1 to 43.9 f/day using an analytical instantaneous slug injection method, and
from 0.6 to 7.6 ft/day using a borehole dilution method. Longitudinal dispersivity was
estimated to range from 0.13 to 0.33 feet. The groundwater velocities estimated from
DPW-3 and DPW-11 bromide samples are generally equal to the groundwater
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4.7

4.8

velocities estimated using fluorescein for both wells. The flow velocity calculated from
the DPW-7 bromide sample results is consistent with that velocity calculated from the
DPW-3 bromide sample results. The DPW-7 bromide-estimated velocity is nearly 50%
less than DPW-7 fluorescein-estimated velocity. Based on data collected from other
investigations, the velocity calculated from the borehole dilution model appears to be
most representative of the regional Site conditions. However, as other hydrogeoiogical
data are collected, this conclusion will be re-evaluated.

Identification of Non-Cadet Sources

A regional survey of properties near the Cadet Site was performed to evaluate
potential uses of HYOCs and potential sources of HYOCs to regional groundwater.
Several properties currently undergoing investigation and/or groundwater remediation
activities for VOCs include the GATX/ST Services facility, located south-southwest of
the Cadet Site along the Columbia River. ASI and the former Swan facility were
previously discussed in Section 2.2.2. However, large areas have been identified in
the vicinity as having incomplete data sets or monitoring well networks, sporadic VOC
analytical results, or no groundwater data at all.

VOCs have been consistently detected at the Great Western Malting Company
(GWMC) facility (Dames and Moore, 1993), located adjacent to the Columbia River,
approximately 1 mile southeast of the Cadet Site (Figure 2.2-1). The GWMC facility
has undergone some subsurface investigation work. VOCs have been detected in
monitoring wells located on-site and north of the GWMC facility, and in soil gas
samples collected from the site. A shallow Geoprobe® investigation conducted at the
facility in June 2000 indicated that VOCs were not detected or were present at low
levels in groundwater. This investigation did not extend to depths at which monitoring
wells with detected VOCs are screened (Parametrix, Inc., 2001b).

The 2001 Roosevelt property is located approximately 0.8 miles southeast of the
Cadet Site, and is in an area with relatively little groundwater analytical data. The
2001 Roosevelt Property/Vancouver Drum Site property was identified as a location
where chlorinated solvents had been used in past operations (EPA, 1991a). VOCs
have been detected in on-site soils and soil gas (Ecology 1994), but a groundwater
investigation has yet to be conducted. VOCs have been detected in groundwater
samples from monitoring wells south and north of the 2001 Roosevelt property.

Summary of Remedial Feasibility Testing to Date

Feasibility tests are conducted to assure that specific technologies are suitable for
remediation and to collect information necessary to design a suitable or technically
feasible remediation system. AMEC already has evaluated four remedial options,
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound Date Time Concentration Units MRL
DPW-01 Fluorescein 10-Oct-01 14:05 0.133 ug/L 0.005
Fluorescein 15-Oct-01 11:03 0.15 pgfl 0.005
Fluorescein . 15-Oct-01 13:117 0.441 pg/L 0.005
Fluorescein 15-Oct-01 14:20 0.315 pa/l 0.005
Fluorescein 15-Oct-01 15:18 0.363 Hg/L 0.005
Fluorescein 15-Oct-01 16:35 0.479 ug/L 0.005
Fluorescein 16-Oct-01 9:07 0.172 ug/l 0.005
Fluorescein 16-0ct-01 10:49 0.19 pg/L 0.005
Fluorescein 16-Oct-01 13:22 0.171 ug/l 0.005
Fluorescein 16-Oct-01 15:24 0.17 pg/l 0.005
Fluorescein 17-Oct-01 8:31 0.143 pg/l 0.005
Fluorescein 17-Oct-01 15:42 0.143 po/l 0.005
DPW-02 Fluorescein 10-Oct-01 15:00 0.112 pg/L 0.005
Fluorescein 15-Oct-01 10:46 0.113 pg/l 0.005
Fluorescein 15-Oct-01 11:33 0.146 pg/l 0.005
Fluorescein 15-Oct-01 13:04 0.2 pg/L 0.005
Fluorescein 15-Oct-01 14:11 0.385 ug/l 0.005
Fluorescein 15-Oct-01 15:08 1.42 pg/l 0.005
Fluorescein 15-Oct-01 16:09 0.451 ug/L 0.005
Fluorescein 15-Oct-01 17:15 0.289 ug/l 0.005
Fluorescein 16-Oct-01 8:40 0.409 uafl. 0.005
Fluorescein 16-Oct-01 10:30 0.356 ug/l. 0.005
Fluorescein 16-Oct-01 13:08 0.2 pg/l 0.005
Fluorescein 16-Oct-01 15:07 0.247 pg/l. 0.005
Fluorescein 17-Oct-01 8:20 1.29 pg/l 0.005
Fluorescein 17-0Oct-01 15:08 0.497 po/l 0.005
DPW-03 Fluorescein 10-Oct-01 15:10 0.115 ug/l 0.005
Fluorescein 15-Oct-01 10:36 0.119 pg/l 0.005
Fluorescein 15-Oct-01 11:30 0.157 pa/l 0.005
Fluorescein 15-Oct-01 13:00 0.174 pg/l 0.005
Fluorescein 15-Oct-01 14:00 0.214 ug/L 0.005
Fluorescein 15-Oct-01 15:02 0.257 pa/l 0.005
Fluorescein 15-Oct-01 16:00 0.251 po/L 0.005

~ Fluorescein 15-Oct-01 17:00 19425 ug/L 0.005
Fluorescein 15-Oct-01 18:00 5300 pg/l 0.005
Fluorescein 15-Oct-01 18:00 11150 ug/L 0.005
Fluorescein 15-Oct-01 20:00 12950 ug/L 0.005
Fluorescein 15-Oct-01 21:00 12250 pg/L 0.005
Fluorescein 15-Oct-01 22:00 7350 pg/L 0.005
Fluorescein 15-Oct-01 23:00 6100 Ho/L 0.005
Fluorescein 16-Oct-01 0:00 4420 pg/l 0.005
Fluorescein 16-Oct-01 1:00 2980 pg/L 0.005
Fluorescein 16-Oct-01 2:00 2060 pg/l 0.005
Fluorescein 16-Oct-01 3:00 2200 ug/L 0.005
Fluorescein © 16-Oct-01 4:00 4120 pg/L 0.005
Fluorescein 16-Oct-01 5:00 4540 ug/L 0.005
Fluorescein 16-Oct-01 6:00 8100 ug/l 0.005
Fluorescein 16-Oct-01 7:00 7300 pg/L 0.005

Cadet Manufacturing Company; Vancouver, Washington
Remedial Investigation Work Plan
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID ‘ Compound Date Time Concentration Units MRL
DPW-03 Fluorescein 16-Oct-01 8:00 6550 ug/L 0.005
Fluorescein 16-Oct-01 _10:12 5040 ug/L 0.005
Fluorescein 16-Oct-01 12:40 2860 g/l 0.005
Fluorescein 16-Oct-01 14:40 2840 po/l. 0.005
Fluorescein 16-Oct-01 16:40 2560 pg/l 0.005
Fluorescein 16-Oct-01 18:40 5650 po/L 0.005
Fluorescein 16-Oct-01 20:40 4505 po/L 0.005
Fluorescein 16-Oct-01 22:40 4160 pa/lL 0.005
Fluorescein 17-Oct-01 0:40 30980 ug/L 0.005
Fluorescein 17-Oct-01 2:40 2210 vg/l 0.005
Fluorescein 17-Oct-01 4:40 2100 pa/L 0.005
Fluorescein 17-Oct-01 6:40 3380 pa/l. 0.005
Fluorescein 17-Oct-01 16:00 1720 ug/L 0.005
Fluorescein 17-Oct-01 19:00 2680 pg/L 0.005
Fluorescein 17-Oct-01 22:00 3220 pg/L 0.005
Fluorescein 18-Oct-01 1:00 3340 pg/L 0.005
Fluorescein 18-Oct-01 4:00 2540 pg/L 0.005
Fluorescein 18-Oct-01 7:00 2400 pg/L 0.005
Fluorescein 18-Oct-01 10:00 2530 pg/L 0.005
Fluorescein 18-Oct-01 13:00 2120 pg/L 0.005
Fluorescein 18-Oct-01 16:00 1470 pa/l 0.005
Fluorescein - 18-Oct-01 19:00 2570 pg/L 0.005
Fluorescein 18-Oct-01 22:00 2490 ug/l 0.005
Fluorescein 19-Oct-01 1:00 2420 pg/l 0.005
Fluorescein 19-Oct-01 4:00 1690 pg/L 0.005
Fluorescein 19-Oct-01 7:00 1660 pg/L 0.005
Fluorescein 19-Oct-01 10:00 2790 pg/L 0.005
Fluorescein 18-Oct-01 13:00 2340 pg/L 0.005
Fluorescein 19-Oc¢t-01 16:00 1570 pa/l 0.005
Fluorescein 19-Oct-01 19:00 3870 pg/L 0.005
Fluorescein 19-Oct-01 22:00 3460 ug/L 0.005
Fluorescein 20-Oct-01 1:00 3350 po/l 0.005
Fluorescein 20-Oct-01 4:00 1860 pg/L 0.005
Fluorescein 20-Oct-01 7:00 1620 pg/l 0.005
Fluorescein 20-Oct-01 10:00 3980 pg/L 0.005
Fluorescein 20-Oct-01 13:00 2630 ug/l 0.005
Fluorescein 20-Oct-01 16:00 1350 pg/L 0.005
Fluorescein 20-Oct-01 19:00 2700 pa/L 0.005
Fluorescein 20-Oct-01 22:00 4960 pg/L 0.005
Fluorescein 21-Oct-01 1:00 3640 pg/L 0.005
Fluorescein 21-Oct-01 4:00 2450 pg/L 0.005
Fluorescein 21-Oct-01 7:00 1580 pg/L 0.005
Fluorescein 21-Oct-01 10:00 3200 yg/L 0.005
Fluorescein 21-Oct-01 13:00 4020 pg/L 0.005
Fluorescein 21-Oct-01 16:00 1820 ug/L 0.005
Fluorescein 21-Oct-01 19:00 1680 pg/l 0.005
Fluorescein 21-Oct-01 22:00 4980 - pg/l 0.005
Fluorescein 22-Oct-01 1:00 4240 pg/L 0.005
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound . Date Time Concentration Units MRL
DPW-03 Fluorescein 22-Oct-01 4:00 2960 pg/L 0.005
Fluorescein 22-Oct-01 7:00 1750 pg/L 0.005
Fluorescein 22-Oct-01 10:00 1860 pg/L 0.005
Fluorescein 22-Oct-01 13:00 5150 ug/l 0.005
Fluorescein 22-Oct-01 16:00 2350 pg/L 0.005
Fluorescein 22-Oct-01 19:00 2240 ug/L 0.005
Fluorescein 22-Oct-01 22:00 4940 pgl/l. 0.005
Fluorescein 23-Oct-01 1:00 4600 pg/L 0.005
Fluorescein 23-Oct-01 4:00 3850 pg/L 0.005
Fluorescein 23-Oct-01 7:00 2410 pg/L 0.005
DPW-04 Fluorescein 10-Oct-01 14:45 0.122 ug/L 0.005
Fluorescein 15-Oct-01 10:38 0.13 pa/L 0.005
Fluorescein 15-Oct-01 11:31 0.154 ug/l. 0.005
Fluorescein 15-Oct-01 13:01 0.145 ug/l 0.005
Fluorescein 15-Oct-01 14.07 0.469 ug/L 0.005
Fluorescein 15-Oct-01 15:03 0.74 ug/L 0.005
Fluorescein 15-Oct-01 16:04 0.502 pg/L 0.005
Fluorescein 15-Oct-01 17:16 0.242 pg/l. 0.005
Fluorescein 16-Oct-01 | 8:50 1.39 ug/L 0.005
Fluorescein 16-Oct-01 10:19 1.22 pg/l 0.005
Fiuorescein 16-Oct-01 13:03 1.09 ug/L 0.005
Fluorescein 16-Oct-01 15:02 0.741 ug/L 0.005
Fluorescein 17-Oct-01 8:29 6.26 ug/L 0.005
Fluorescein 17-Oct-01 15:14 2.19 ug/L 0.005
DPW-05 Fluorescein 10-Oct-01 14:33 0.1 ug/L 0.005
Fluorescein 15-Oct-01 10:41 0.121 pg/L 0.005
Fluorescein 15-Oct-01 11:36 0.122 po/L 0.005
Fluorescein 15-0Oct-01 13:05 0.132 ug/L 0.005
Fluorescein 15-Oct-01 14:12 0.146 ug/L 0.005
Fluorescein 15-Oct-01 15.09 0.184 Wa/k 0.005
Fluorescein 15-Oct-01 16:18 0.141 pg/L 0.005
Fluorescein 15-Oct-01 17:21 0.138 pg/L 0.005
Fluorescein 16-Oct-01 8:58 0.136 pg/l 0.005
Fluorescein 16-Oct-01 10:25 0.136 pg/L 0.005
Fluorescein 16-Oct-01 13:09 0.128 pg/t 0.005
Fluorescein 16-Oct-01 15:08 0.15 ug/L 0.005
Fluorescein 17-Oct-01 8:35 0.126 pg/L 0.005
Fluorescein 17-Oct-01 15:20 0.133 ug/l 0.005
DPW-06 . Fluorescein 10-Oct-01 15:25 0.166 yg/L 0.005
Fluorescein 15-Oct-01 15:29 0.271 ug/L 0.005
Fluorescein 15-Oct-01 17:25 0.247 yg/L 0.005
Fluorescein 16-Oct-01 9:22 15.8 ua/L 0.005
Fluorescein 16-Oct-01 10:56 6.52 pg/L 0.005
Fluorescein 16-Oct-01 13:32 4.01 ya/lL 0.005
Fluorescein 18-Oct-01 15:28 5.26 pg/L 0.005
Fluorescein 17-Oct-01 8:58 - 355 ug/l. 0.005
Fluorescein 17-Oct-01 10:00 2145 pg/L 0.005
Fluorescein 17-Oct-01 11:00 143.75 Ha/L 0.005
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound Date Time Concentration Units MRL

DPW-06 Fluorescein 17-Oct-01 12:00 105.5 yg/L 0.005
Fluorescein 17-Oct-01 13:08 77.5 po/l. 0.005
Fluorescein 17-Oct-01 14:00 60.2 pg/l 0.005
Fluorescein 17-Oct-01 15:00 55.9 Ha/L 0.005
Fluorescein 18-Oct-01 11:30 680 Hg/L 0.005
Fluorescein 19-Oct-01 11:30 397.5 ug/L 0.005

DPW-07 Fluorescein 10-Oct-01 14:47 0.114 pg/L 0.005
Fluorescein 15-Oct-01 15:33 7.64 yo/L 0.005
Fluorescein 15-Oct-01 17:05 2.96 pg/L 0.005
Fluorescein 15-Oct-01 18:05 6.04 ua/l 0.005
Fluorescein 15-Oct-01 19:05 208.5 ug/b 0.005
Fluorescein 15-Oct-01 20:05 996 pa/L 0.005
Fluorescein 15-0ct-01 21.05 1490 Mg/l 0.005
Fluorescein 15-Oct-01 22:05 1920 Ho/L 0.005
Fluorescein -15-Oct-01 23:06 1800 po/L 0.005
Fluorescein 16-Oct-01 0:05 1510 Hg/L 0.005
Fluorescein 16-Oct-01 1:05 1120 pg/L 0.005
Fluorescein 16-0ct-01 2:05 1030 pg/l 0.005
Fluorescein 16-Oct-01 3:.05 1035 pg/L 0.005
Fluorescein 16-Oct-01 4:05 1115 pa/L 0.005
Fluorescein 16-Oct-01 5:05 2360 pg/L 0.005
Fluorescein 16-Oct-01 6:05 5180 pg/L 0.005
Fluorescein 16-Oct-01 7:05 7100 ug/l 0.005
Fluorescein 16-Oct-01 8:05 - 6050 pg/l 0.005
Fluorescein 16-Oct-01 10:13 3740 ug/l 0.005
Fluorescein 16-Oct-01 12:25 5120 pg/L 0.005
Fluorescein 16-Oct-01 14:25 1392 ug/L 0.005
Fluorescein . 16-Oct-01 16:25 2090 yg/L 0.005
Fluorescein 16-Oct-01 18:25 6000 wa/l 0.005
Fluorescein 16-Oct-01 19:25 5950 pg/l 0.005
Fluorescein 16-Oct-01 20:25 7600 pg/l 0.005
Fluorescein 16-Oct-01 2125 5850 pg/L 0.005
Fluorescein 16-Oct-01 22:25 4680 pg/L 0.005
Fluorescein 17-Oct-01 0:25 2960 ug/l 0.005
Fluorescein 17-Oct-01 2:25 2580 pg/l 0.005
Fiuorescein 17-Oct-01 4:25 2820 Ha/l 0.005
Fluorescein 17-Oct-01 6:25 5440 Ha/L 0.005
Fluorescein 17-Oct-01 8:25 6000 pg/L 0.005
Fluorescein 17-Oct-01 9:25 5450 pg/L 0.005
Fluorescein 17-Oct-01 10:25 5750 po/L 0.005
Fluorescein 17-Oct-01 13:00 ° 4820 pg/L 0.005
Fluorescein 17-Oct-01 16:01 2980 yg/L 0.005
Fluorescein 17-Oct-01 19:01 8160 pg/L 0.005
Fluorescein 17-Oct-01 22:01 7150 ug/L 0.005-
Fluorescein 18-Oct-01 1:01 6380 ug/L 0.005
Fluorescein 18-Oct-01 4:01 4200 ug/l 0.005
Fluorescein 18-Oct-01 7:01 4305 pg/L 0.005
Fluorescein 18-Oct-01 10:01 5800 pg/L 0.005
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound Date Time Concentration | Units MRL
DPW-07 Fluorescein 18-Oct-01 13:01 4940 pgl/L 0.005
Fluorescein 18-Oct-01 16:01 2850 pg/L 0.005
Fluorescein 18-Oct-01 19:01 6460 pg/l 0.005
Fluorescein 18-Oct-01 22:01 7400 pg/l 0.005
Fluorescein 19-Oct-01 1:01 4600 yg/L 0.005
Fluorescein 19-Oct-01 4:01 4710 ya/l 0.005
Fluorescein 19-Oct-01 7:01 3560 pg/L 0.005
Fluorescein 19-Oct-01 10:01 5800 ug/L 0.005
Fluorescein 19-Oct-01 16:01 4470 ug/l 0.005
Fluorescein 19-Oct-01 19:01 3330 ug/L 0.005
Fluorescein 19-0ct-01 22:01 3835 Hg/L 0.005
Fluorescein 20-Oct-01 1:01 6000 pg/L 0.005
Fluorescein 20-Oct-01 4:01 6000 pg/L 0.005
Fluorescein 20-Oct-01 7:01 3920 pa/l 0.005
Fluorescein 20-Oct-01 10:01 2840 Hg/L 0.005
Fluorescein 20-Oct-01 13:01 5200 pg/L. 0.005
Fluorescein 20-Oct-01 16:01 3700 pg/L 0.005
Fluorescein 20-Oct-01 19:01 2100 pg/L 0.005
Fiuorescein 20-Oct-01 22:01 4620 pg/L 0.005
Fluorescein 21-0ct-01 1:01 7720 ug/L 0.005
Fluorescein 21-Oct-01 4:01 6040 pg/L 0.005
Fluorescein 21-Oct-01 7:01 3380 ug/L 0.005
Fluorescein 21-Oct-01 10:01 2040 pg/L 0.005
Fluorescein 21-Oct-01 13:01 3900 ug/L 0.005
Fluorescein 21-Oct-01 16:01 4380 pg/l 0.005
Fluorescein 21-Oct-01 19:01 2320 pg/L 0.005
Fluorescein 21-Oct-01 22:01 1966 ug/L 0.005
Fluorescein 22-Qct-01 1:01 6240 "~ pglL 0.005
Fluorescein 22-Oct-01 4:01 5880 pg/l 0.005
Fluorescein 22-Oct-01 7:01 3240 pg/l 0.005
Fluorescein 22-Oct-01 10:01 2020 pg/l | 0.005
Fluorescein 22-Oct-01 13:01 1932 pg/l 0.005
Fluorescein 22-Oct-01 16:01 3760 pg/l 0.005
Fluorescein 22-Oct-01 19:01 3880 pg/L 0.005
Fluorescein 22-Oct-01 22:01 2020 pg/t 0.005
Fluorescein 23-Oct-01 1:01 6160 pg/L 0.005
Fluorescein 23-Oct-01 4:01 7940 pg/L 0.005
Fluorescein 23-Oct-01 7:01 4800 pg/L 0.005
DPW-08 Fluorescein 10-Oct-01 15:22 0.113 pg/t 0.005
Fluorescein 15-Oct-01 15:44 0.14 ug/l 0.005
Fluorescein 15-Oct-01 17:29 0.195 ug/L 0.005
Fluorescein 16-Oct-01 9:24 0.366 Hg/L 0.005
Fluorescein 16-Oct-01 11:05 0.284 pg/L 0.005
Fluorescein 16-Oct-01 13:41 0.181 ug/L 0.005
Fluorescein 16-Oct-01 15:34 0.307 pg/L 0.005
Fluorescein 17-Oct-01 8:52 0.207 pgil 0.005
Fluorescein 17-Oct-01 15:56 0.162 " Hg/L 0.005
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound Date Time Concentration | Units MRL
DPW-09 Fluorescein 10-Oct-01 15:07 0.118 pa/L 0.005
Fluorescein 16-Oct-01 9:04 0.185 pg/L 0.005
Fluorescein 16-Oct-01 10:38 0.25 po/L 0.005
Fluorescein 16-Oct-01 13:14 0.131 ng/l 0.005
Fluorescein 16-Oct-01 15:11 . 0.155 pa/L. 0.005
Fluorescein 17-Oct-01 8:40 0.128 pg/L 0.005
Fluorescein 17-Oct-01 15:28 0.123 ug/t 0.005
DPW-10 Fluorescein 10-Oct-01 14:10 0.12 yo/L. 0.005
Fluorescein 15-Oct-01 17:36 0.169 pg/L 0.005
Fluorescein 16-Oct-01 9:16 0.216 pa/l 0.005
Fluorescein 16-Oct-01 10:58 0.173 pg/L 0.005
Fluorescein 16-Oct-01 13:35 0.169 pa/L. 0.005
Fluoréscein 16-Oct-01 15:29 0.175 g/ 0.005
Fluorescein 17-Oct-01 8:45 0.131 ug/l 0.005 -
Fluorescein 17-Oct-01 15:59 0.134 ug/L 0.005
DPW-11 Fluorescein 10-Oct-01 14:20 0.121 ug/L 0.005
Fluorescein 15-Oct-01 - 10:40 9075000 pa/l 0.005
Fluorescein 15-Oct-01 11:32 3875000 ua/l 0.005
Fiuorescein 15-Oct-01 13:02 2050000 pa/l 0.005
Fluorescein 15-Oct-01 14:03 1500000 pg/L 0.005
Fluorescein 15-Oct-01 15:04 1155000 ug/L 0.005
Fluorescein 15-Oct-01 16:10 784000 pa/l 0.005
. Fluorescein 15-Oct-01 17:01 736000 pa/l 0.005
Fluorescein 16-Oct-01 8:41 242000 pa/l 0.005
Fluorescein 16-Oct-01 10:18 272000 pa/L 0.005
Fluorescein 16-Oct-01 11:58 349000 Mg/l 0.005
Fluorescein 16-Oct-01 13:00 303000 pa/l 0.005
Fluorescein 16-Oct-01 14:00 302000 pg/l. 0.005
Fiuorescein 16-Oct-01 15:00 241000 pg/l 0.005
Fluorescein 16-Oct-01 16:00 231000 ug/L 0.005
Fluorescein 16-Oct-01 17:00 207000 pg/L 0.005
Fluorescein 17-Oct-01 9:00 104000 no/l 0.005
Fluorescein 17-Oct-01 13:01 210000 yg/l 0.005
Fluorescein 17-Oct-01 16:02 222000 po/L 0.005
Fluorescein 18-Oct-01 11:15 41350 pa/l 0.005
Fluorescein 19-Oct-01 11:15 42000 po/l 0.005
Fluorescein 22-Oct-01 15:00 57000 pa/L 0.005
DPW-12 Fluorescein 10-Oct-01 13:26 0.126 pg/L 0.005
Fluorescein 15-Oct-01 11:12 0.131 pg/L 0.005
Fluorescein 15-Oct-01 13:11 0.122 ua/b 0.005
Fluorescein 15-Oct-01 14:21 0.161 ug/l 0.005
Fluorescein 15-Oct-01 15:13 0.191 pg/L 0.005
Fluorescein 15-Oct-01 16:28 0.147 pg/L 0.005
Fluorescein 18-Oct-01 9:08 0.137 yg/L 0.005
Fluorescein 16-Oct-01 10:45 0.375 pa/l 0.005
Fluorescein 16-Oct-01 13:20 0.166 . pg/L 0.005
Fluorescein 16-Oct-01 15:15 0.19 ug/L 0.005
Fluorescein 17-Oct-01 8:44 0.136 ug/L 0.005
Fluorescein 17-Oct-01 15:40 0.15 pg/L 0.005
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Table 4.6-1

October 2001 Fluorescein Tracer Test Results

Sample ID Compound Date Time Concentration | Units MRL

DPW-13 Fluorescein 10-Oct-01 13:45 0.126 pg/L 0.005

‘ Fluorescein 15-Oct-01 11:04 0.16 pg/l 0.005

Fluorescein 15-Oct-01 13:08 6.15 pa/l 0.005

Fluorescein 15-Oct-01 14:24 8.56 pg/L 0.005

Fluorescein 15-0ct-01 15:19 10.6 pg/L 0.005

Fluorescein 15-Oct-01 16:32 21.3 Ha/L 0.005

Fluorescein 16-Oct-01 9:13 3.2 pg/L 0.005

Fluorescein 16-Oct-01 10:50 3.34 ug/L 0.005

Fluorescein 16-Oct-01 13:24 2.39 pg/l 0.005

Fluorescein 16-Oct-01 13:25 223 pg/l 0.005

Fluorescein 16-Oct-01 15:18 2.33 ug/L 0.005

Fluorescein 17-Oct-01 8:48 1.3 pg/L 0.005

Fluorescein 17-Oct-01 15:46 1.13 ug/L 0.005

Fluorescein 18-Oct-01 11:00 0.649 ug/t. 0.005

Fluorescein 19-Oct-01 11:00 0.743 pg/t 0.005

DPW-14 Fluorescein 10-Oct-01 13:20 0.168 pg/l 0.005

Fluorescein 15-Oct-01 13:12 0.368 pg/L 0.005

Fluorescein 15-Oct-01 14:15 0.39 pa/l 0.005

Fluorescein 15-Oct-01 15:15 0.275 Mg/l 0.005

Fluorescein 15-Oct-01 16:42 0.184 ua/l 0.005

Fluorescein 16-Oct-01 8:57 0.153 - pg/L 0.005

Fluorescein 16-Oct-01 10:43 0.191 pg/L 0.005

Fluorescein 16-Oct-01 13:30 0.169 ug/L 0.005

Fluorescein 16-Oct-01 15:20 0.194 ug/L 0.005

Fiuorescein 17-Oct-01 8:38 0.189 pg/L 0.005

Fiuorescein 17-Oct-01 15:52 0.203 ug/L 0.005

DPW-15 Fluorescein 10-Oct-01 13:50 0.121 ug/L 0.005

Fluorescein 15-Oct-01 14:25 1.34 ug/L 0.005

Fluorescein - 15-Oct-01 15:11 0.335 ug/l. 0.005

Fluorescein 15-Oct-01 16:19 0.182 pa/L 0.005

Fluorescein 15-Oct-01 1717 0.364 pg/L 0.005

Fluorescein 16-Oct-01 8:45 0.284 pg/l 0.005

Fluorescein 16-Oct-01 10:39 0.478 pg/l 0.005

Fluorescein 16-Oct-01 13:15 0.375 pa/l 0.005

Fluorescein 16-Oct-01 15:12 1.02 po/L 0.005

Fluorescein 17-Oct-01 8:26 0.265 pg/l 0.005

Fluorescein 17-Oct-01 15:41 0.252 g/l 0.005

MW-05i Fluorescein 16-Oct-01 16:30 0.167 g/l 0.005

MW-05s Fluorescein 16-Cct-01 16:41 0.261 pg/L 0.005
Notes: MRL = method reporting limit

pg/L = micrograms per liter (ppb)
< = not detected at or above the given MRL
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Table 4.6-2

October 2001 Bromide Tracer Test Results

Sample ID Compound Date Time Concentration Units MRL

DPW-03 Bromide 10-Oct-01 15:10 <0.500 mg/! 0.500
Bromide 15-Oct-01 15:02 <0.500 mgl/l 0.500
Bromide 15-Oct-01 16:04 <0.500 mg/l 0.500
Bromide. 15-Oct-01 17:00 <0.500 mgll 0.500
Bromide 15-Oct-01 18:00 1.2 mg/t 0.500
Bromide 15-Oct-01 19:00 2.29 mg/i 0.500
Bromide 15-Oct-01 20:00 2.6 mg/l 0.500
Bromide 15-Oct-01 21:.00 2.71 mgli 0.500
Bromide 15-Oct-01 22:00 1.48 mgft 0.500
Bromide 15-Oct-01 23:00 1.08 mgli 0.500
Bromide 16-Oct-01 00:00 0.773 mglt 0.500
Bromide 16-Oct-01 01:00 0.666 mglt 0.500
Bromide 16-Oct-01 02:00 .<0.500 mg/i 0.500
Bromide 16-Oct-01 03:00 <0.500 mg/t 0.500
Bromide 16-Oct-01 04:00 0.726 mglt 0.500
Bromide 16-Oct-01 05:00 0.867 mg/l 0.500
Bromide 16-Oct-01 06:00 1.1 mgll 0.500
Bromide 16-Oct-01 . 07:00 1.51 mg/l 0.500
Bromide 16-Oct-01 08:00 1.23 mg/l 0.500
Bromide 16-Oct-01 10:12 0.892 mg/t 0.500
Bromide 16-Oct-01 12:40 0.609 mg/l 0.500
Bromide 16-Oct-01 13:40 <0.500 mgl/l 0.500 °
Bromide 16-Oct-01 14:40 <0.500 mg/l 0.500
Bromide 16-Oct-01 15:40 0.53 mg/l 0.500
Bromide 16-0Oct-01 16:40 <0.500 mgfl 0.500

DPW-07 Bromide 10-Oct-01 14:47 <0.500 mg/l 0.500
Bromide 15-Oct-01 18:05 <0.500 mgfl -0.500
Bromide 15-Oct-01 19:05 <0.500 mg/l 0.500
Bromide 15-Oct-01 20:05 <0.500 mg/l 0.500
Bromide 15-Oct-01 21:05 <0.500 mg/l 0.500
Bromide 15-Oct-01 22:05 <0.500 mg/l 0.500
Bromide 16-Oct-01 00:05 <0.500 mgl/l 0.500
Bromide 16-Oct-01 03:05 <0.500 mg/| 0.500
Bromide 16-Oct-01 0405 <0.500 mg/l 0.500
Bromide 16-Oct-01 05:05 <0.500 mg/t 0.500
Bromide 16-0Oct-01 06:05 0.942 mg/! 0.500
Bromide 16-Oct-01 07:05 1.35 mg/l 0.500
Bromide 16-Oct-01 10:13 0.857 mg/| 0.500
Bromide 16-Oct-01 14:25 <(.500 ma/l 0.500
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Table 4.6-2
October 2001 Bromide Tracer Test Results

Units

Sample ID Compound Date Time Concentration MRL

DPW-11 Bromide 10-Oct-01 14:20 <0.500 mg/l 0.500
Bromide 15-Oct-01 10:40 2540 mg/l 50.0
Bromide 15-Oct-01 11:30 1510 mgfi 50.0
Bromide 15-Oct-01 13:00 478 mg/l 50.0
Bromide 15-Oct-01 14:03 361 mg/l 50.0
Bromide 15-Oct-01 15:03 203 mg/| 50.0
Bromide 15-Oct-01 17:00 167 mg/l 50.0
Bromide 16-Oct-01 08:40 32.9 mg/i 5.00
Bromide 16-Oct-01 17:00 253 mg/| 5.00
Bromide 17-Oct-01 09:00 124 mg/l 5.00
Bromide 18-Oct-01 11:15 4,74 mg/l 0.500
Bromide 19-Oct-01 11:15 4.36 mg/l 0.500
Bromide 22-0ct-01 15:00 16.1 mgll 0.500

Notes: MRL = method reporting limit

mg/L = milligrams per liter (ppb)

< = not detected at or above the given MRL
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Table 4.6-3 : .
Parameter Values Calculated for the One-Dimensional Slug Input Model

Monitoring| ' Initial Groundwater | Longitudinal
Location Tracer Concentration'[  Velocity' Dispersivity'
Co (ppb) v (ft/d) Dy (ft)
DPW-3 |fluorescein 1.60E+5 28.9 0.20
bromide 4.00E+4 28.3 0.26
DPW-7 [fluorescein 6.00E+4 43.9 0.33
bromide 2.75E+4 26.1 0.13

1Analytical one-dimensional instantaneous slug solution input fitting parameter

Table 4.6-4
Parameter Values Calculated for the Borehole Dilution Model
Observed Groundwater
Monitoring Initial Borehole Velocity (ft/d) Effective
Location | Tracer ~|Concentration'|  Velocity? with Geometry Factor® Porosity*
Co (ppb) v (fUd) (0.5) (4.0) .n
DPW-11 [fluorescein 9.08E+6 : 0.71 4.7 0.6 0.30
bromide 6.11E+6 1.13 7.6 1.0 0.30
Notes: ! Value from groundwater sample collected from DPW-11

2 Borehole dilution method fitting parameter (Groundwater, Freeze and Cherry, 1979)
3 Borehote dilution method fitting parameter (Groundwater, Freeze and Cherry, 1979)
% Literature value from Groundwater and Wells, F.G. Driscoll, 1986. .

ppb = parts per billion

fi/d = feet per day

ft = feet
Cadet Manufacturing Company, Vancouver, Washington- AMEC 1-61M-10135-9 (T2)
Remedial Investigation Work Plan 4/11/02
K:\10135\WorkPlans\RI/RIWP-tables.xIs\4.6-3 + 4.6-4 Sheet 1 of1

AMECO014386
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Cadet Manufacturing Company

Vancouvear, Washington _ ame o ]
RI lReport: Appendix E . .

APPENDIX E: TRACER TEST

In order to determine the direction and potential velocity of gro'undw'ater flow under
differing seasonal conditions, AMEC conducied a serfes of tracer studies af the Site.
The trac:er testing was conducted in the east parking lot in an area of elevated HVOCs.
Testlng was done on three occasions: August 2000, October 2001, and Aprll 2002
The August 2000 and October 2001 are discussed prewously in. the REWP ‘and the
April 2002 tracer test is described herein.-

A priar tracer test conducted dunng October 2001 on the east side of the Cadet facility
coincided with a penod of seasonally low groundwater levels and record low

, preo:pitatlon Therefore, additional tracer testing was conducted on Aprll 26, 2002,
under seasonally high groundwater levels, to determine. whether groundwater ﬂow
velocities and groundwater flow directions change seasonally or are re!atwety
constant. The testlng occurred in the samé area of the DPW monitoring wells as the
prior test. The DPW monitoring well network is shown on Figure 3-1 of this Rl Report.

Before the bromide tracer was injected, background samples were collected from '
monitoring wells DPW-2, DPW-3, DPW-4, DPW-11, and DPW-13 on April 4, 2002.
The samples were submitted to North Creek Analytical, Inc. (NCA, Beaverton, OR)
under chain-of-custody for bromide analysis. Bromide was not detected above the
method reporting limit (0.5 ppm) in any. of the groundwater samples analyzed.
Laboratory reports are included in Attachment E-1. .

Approxrmately 25 liters of a solut[on with approximately 35,000 ppm potassnum
bromide (KBr) were injected into DPW-11 on April 26, 2002 just before 11:00 AM. The
duration of m;ectton of the conservative tracer in DPW-11 was approximately 4
minutes. Groundwater samples were collected from wells DPW-2, DPW-3, DPW-4,
DPW-7, DPW-11, and DPW-13 by fully automated [SCO samplers programmed to
coliect samples every hour. (DPW-4 was sampled only for the first 5 hours.) Samples

- were collected from the wells until Apnl 27 at 10:20 AM. A final round of samples was

" collected from all DPW wells on May 2, 2002 for bromide analysis. Sample collection
procedures were performed as described in the “additional tracer testing work plan”
letter addressed to Ecology on April 18, 2002. '

Samples were submitted to NCA under chain-of-custody for bromide analysis using

. EPA Method 300. Sample results were reported above the method reporting limit of
0.5 ppm. Laboratory reports are included in Attachment E-1. Analytical results
indicated that bromide tracer was not observed in the monitoring well samples with the
exception of the injection well (DPW-11) and one detection in DPW-2 approximately 6
hours after the inifial bromide tracer injection. Bromide concentrations in DPW-11 '

Project No.: 2-61M-10135-R
K:100000101001101 35\Reports\Rl‘\App E Tracer\TracerSiudies- - 2/2B/03 ) Page E-1

fext.dog . AMEC 001 968



Cadet Manufacturing Company -
Vancouver, Washington
Rl Report: Apper_\dix E

decreased by two orders of magmtude to approximately 300 ppm about 3 hours aﬂer
tracer injection.

The d:rectlon of groundwater flow on April 25, 2002 cannot be inferred with confidence
from the tracer test resulis because there was only one instance of tracer detection in
a well other thari the injection well. This well, DPW-2, was located southeast of the
injection well DPW-11 and had a bromide detection of 0.773 ppm, For comparison,

' concentratlons of bromide in the InjeCttOl‘l well rahged from 14.0 to 2,650 ppm.
'However, the most probable direction that groundwater was hkely flowing was

southerly based on the single detection of bromiide in well DPW-2 approximately 6
hours after the initial tracer injection.. The resuits of this tracer test and the previous

" fracer test in October 2001 suggest that groundwater flow may fluctuate seasonally,

since during the October 2001 tracer test, field observations of tracer concentrations in
the monitoring wells clearly indicated that groundwater was ﬂowmg in an easterly
direction. Also where samples collected from the monltonng wells located east of

,DPW—‘H showed no detections of bromide during the April 2002 tracer test, hlgh

concentrations of bromide remained in these weils for three days foilowing the October
2001 |n]ectlons ‘

* ATTACHMENTS:

Aftachment E-1  Analytical Laboratory Reports

Page E-2

Project No.: 2-61M-10135-R

2/28/03 KA100000 (01000301 35\REpﬂﬁS\Ri\App E TracerTracerStudies-
' : text.doc
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Seattle 11720 North Creek Pkwy N, Suitg 400, Bothell, WA 98011-8248 .
425.420.9200 fex 4254209210 :
e T . . Spokane East 11115 Montgomery, Suite B, Spokane, VWA 99206-4776
509.524.9200 fax 509.924.9250
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.505.9200 n% 503.806.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-511

www.ncqlabs.com . ’ ' . - 541,383.9310 fax 541.382.7550
AMEC- Poitland - . Profect: Cadet Mifz. )
7376 SW Durkiam Road . L Project Number: 2-61M-10135 E T1 : Reported:
' Portland, OR. 97224 ' Project Manager: James Feild 04/10/02 10:56

ANALYTICAL REPORT FOR SAMPLES

[ sample o - Labioratory ID Matx - Date Sampled Date Received |
DPW-2/GW : © " p2D014501 - Water 04704102 14:35  04/04/02 17:00
DPW:3GW ' " P2D0145-02 Water 04/04/02 14:50 0404402 17:00°
DPWA/GW _ ‘ P2D0145-03 Water _ | 04/04/0215:10  04/04/02 17:00
DPW-11/GW : : P2D0145-04 Water _ 04/04/02 1530 . 04/04/02 17:00

DPW-13/GW : ‘ P2D0145-05 Water ‘ 04/04/02 16:00  04/04/02 17:00

The results in this repori agply to the samples analyzed In accerdance with the chain of

North Creek Analytical - Poriland
’ custady document. This analytical repart must be reproduced in its entirvety.

Crystal Burkdiolder, Project Manager N Naorth Creek Analytical, Ine. Lof4
g4 kh/ 7 ) & Environmental Laboratory Netwark ’ .

AMEC 001971



wivw.ncalabs.cam

Seattle
" Spekane
Pertland

Bend

1720 North Creek Phwy N, Suite 400, Bathell, WA 98011-8244
4254209200 fax 425420921

East 17115 Montgomery, Svite B, Spokane, WA 99206-4776
5039249200 fax 503.524.9290

3405 SW Nimbus Avenue, Bepverton, IR BTI]DB 7132
503.905,9200 fax 503.506.9210

20332 Empire Avenug, Svite F-1, Bend, OR 97?!]! 5711 -
541.383.8310 fax £41.392.7588 L

AMEC- Portland
7376 W Durharn Road
Portiand, OR. 97224

_ Project:  Cadet Mfg.
Project Number: 2-61M-10135 E T1
Project Managez; James Feild

Reported:

. 04/10/02 10:56 .

Anions per EPA Method 300.0

North Creek Analytical - Portland

04/05/02

- Reporting ’ : T
Avalyte Result Limit  Units Dilution - Mathod Prepared  Analyzed  Batch Notes
DPW-2/GW (P2D0145-01) Water Sampled: 04/04/02  Received: 04/04/02
Bromide ND 0.500 ‘mgfl 1 EPA 300.0 04/05/02 04/05/02 2040195
DPW-3/GW (P2D1145-02) Water f . Sampled: 04/04/02  Received: 04/04/02:

Bromide ND 0.500 mgfl 1 . EPA 3000 04/05/02 . '04/05/02 2040195
DPW-4/GW (P2D{145-03) Wafer Sampled: 04/04/02 Received: 04/04/02
Bromide ND 0.500 mg/l 1 EPA 300.0 04/05/02 04/05/02 2040195
DPW-11/GW (P2D(145-04) Water ) Sampled: 04/04/02  Received: 04/04/02 .
‘Bromide ND 0300 mgl 1 EPA300,0  04/05/02  04/05/02 2040195
DPW-13/GW (F2D0145-05) Water Sampled: 04/04/02 Received: 04/04/02
Bromide ND 0.500 mgl 1 EPA 300.0 04/05/02 2040195

North Creek Analytical - Portland

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its-entirety.

- Crystal Burkholder, Project Manager

North Creek Analytical, Inc.
Environmental Laboratary Network

2 of 4

AMEC 001972



www.nealabs.com

Seaftie
Spokane
Portland

Bend

11720 Nnnh Creek Pkwy N, Suite 200, Botheli, WA 58011-8244
£25.420.9200.. fax 4254209210

East 11115 Muanitgomary, Suite B, Spokane, Wi 99206 4776
509,824,920 - fax 509.924.9250

9405 5W Nimbus Avenug, Beaverton, OR 9?008«7132
503.906.5200 fax 5039059210

20332 Empire Averue, Suite F-1, Bend, DR 97701-5711
541.383.901¢ fax 5413827568 .

AMEC- Porfland
7376 SW Durham Road
Poriland, OR 97224

Project: Cadet Mfg.
Project Number: 2-61M-10135E Tl
Project Monager: James Feild

Reported:
04/10/02 10:56

North Creek Analytical - Portland

Reporting Spike  Source © %REC - RPD
Analyte Result . Limit Units = Level Result %REC  Limits RPD Limit Notes
Batch 2040195 - Wet Chem
Blank (2040195-BLK1) Prepared & Apalyzed: 04/05/02
Bromide ND €.500 ° mgl
LCS (2040195-BST) _ Prepared & Analyzed: 04/05/02
Bromide 20.1 _ 0.500 mgf - 200 ) 100 85115
Duplicate (2040195-DUPT) Source: P2D0139-02 ' Prepared & Analyzed: 04/05/02
" Brotnide WD 0.500 mg/l ND 20
Matrix Spike (2040195-MS1) Source: P2D0139-02 Prepared & Analyzed: 04/05/02
Bromide 4.50 0.556 mg/l 4.41 ND = 102 75-125
Matrix Splke Dup (2040195- MSDI) Source: P2D0139-02 Prepared & Analyzed: 04/05/02 -
Bmmlde 4.46 0.556  mgl 4.41 ND 101 75-123 0.893 40

The results in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report must be repreduced in its entively.

North Creek Analytical - Portland

Crystal Burkholder, Project Manager

North Creek Anaiytical, Inc, ' 3 of -4
Environmental Laboratory Network

’ - AMEG 001973



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 {fax 4254209210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 88206-4776
509.924.9200 fax 509.924.9230 ’ .

Partland 3405 SW Nimbus Avenue, Beavertor, OR 97008-7132
503.906.9200 fai 503.906.9210 LI .
o, . : - . . Bend 20332 Emyiire Avanue, Suite F-1, Bend, OR.97201-5717

www.néalahs.com - 541.383.8310 fax 541.382.7588

AMEC- Portland . Project: Cadet Mfg. i
7376 SW Durham Road " Project Number: 2-61M-10135ET1 Reported:
Portland, OR 97224 Project Mapager: James Feild . . 04/10/02 10:56.

- Notes and Definitions

DET  Analyte DETECTED

ND Analyte NOT ﬁET’ECT“ED at or aﬁove the reporting limit
NR © NotReported
dry Sample res]xlts reported on a dry weight basis. MRLs are 'adjuste"d if %Solids are less thal_:t 56%. .
wet Sample results reported on a wet weight bﬁs (asteceived) - |
_ RPD Relative Percent Difference
North Creek Analytical - Pordand ‘ The results in this report apply o the samples analyzed it accordance with the chain of

custody document, This analytical regort must b¢ reprodhiced in ifs entirety.

e, -
Crystal Burkhaolder, Project Manager . Worth Creek Analytical, lnc, 4 of 4
’ . - Environmental Laboratary Network

AMEC 001974
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Seattie

™ Spolans

Portland
Berd

witrw.ncalabs.com

11720 North Cresk Pkwy N, Suite 400, Bathelf, WA 38911-8244
425.420.9209 fax 425.420.8210
East $1115 Montgomery, Suite B, Spakane, WA 33206-4776
509.924:9200 fax 508.924.5290 :
8405 SW Nimbus Avanue, Beaverton, OR S7008-7132"
E03.906.9200 fax 503.995.5210 :
206332 Empire Avenue, Sulte F-1, Rend, OR 97701-5711
541.363.9310 fax 541.382.7688

AMEC- Portland Project: Cadet Mfg. )
7376 8W Durham Road Project Nomber: 2-61M-10135-LT2 _ Reported:
Portland, OR 97224 Project Manager: James Feild 05/10/02 16:50

- ANALYTICAL REPORT FOR SAMPLES
Sample ID Laboratory ID Matrix- Da'n.: Sampled. Date Received
DPW-11-1 P2D0834-01 Water 04/26/02 11:20  04/29/02 11:15
DPW-11-2 P2D0834-02 Water 04/26/02 1220 04/29/02 11:15
DPW-11-3 P2D0834-03 ~ Water 04/26/02 13:20  04/29/02 11:15
DPW-11-4 " P2D0834-04 Water " 04/26/02 14200 04/29/02 11:15
DPW-11-5 P2D0834-05 Water 04/26/02 15:20  04/25/02 1L:15
DPW-11-6 P2D0834-06 Water 04/26/02 16:20  04/29/02 11:15
DPW-11-7 P2D0834-07 Water - 04/26/02 17:20  04/29/02 11:15
DPW-11-8  P2DOB34-08 Water 04/26/02 18:20  04/29/02 11:15 -
DPW-11-9 P2D0834-09 Water 04/26/02 19:20  04/29/02 11:15
DPW-11-10 P2D0834-10  Water 04/26/02 2020 04/29/02 11:15
DPW-11-11 P2D0834-11 Water 04/26/02 2120 04/20/02 11:15
DPW-11-12 P2D0834-12 Water 04/26/0222:20  04/29/02 11:15
DPW-11-13 P2D0834-13 Water 04/26/0223:20  04/29/02 11:15
DPW-11:14 P2D0834-14 ‘Water 04727020020  04/29/02 11:15
DPW-11-15 P2D0834-15 _ Water 04/27/02 0120 04/29/02 11:15
DFW-11-16 P2D0834-16 Water 0427/02 0220 04/29/02 11:15
DPW-11-17 P2D0834-17 Water 04/27/02 03:20  04/29/02 11:15
DPW-1 1-18 P2D0834-18 Water 04/27/02 04:20  04/29/02 11:15
DPW-11-19 P2D0834-19 Water 04270020520 04/29/02 11:15
DFW-11-20 P2D0B34-20 Water 04/27/02 0620  04/29/0211:15
DPW-11-21 P2ZD0834-21 Water 04127/02 0720 04/29/02 11:15
DPW-11-22 P2D0834-22 Water D4/27/02 08:20  04/29/02 11:15
DPW-11-23 P2D0834-23 - Water 04/27/02 09:20  04/29/02 11:15
DPW-11-24 P2D0834-24 Water 04/27/02 1020 04/29/02 11:15

T

North Creek Analytical - Portland

Crystal Burkhgider, Project Manager .

North Creek Analytical, Inc. )
Environimental Laboratory Newwerk

AMEC 001976

> The results in this report apply to the samples analyzed in accordance with the chain of
custody docwment. This analytical report nust be reproduced in its entivety.

1 of 7



www.ncalabs.com

- Spokane

Seattle

425.420.8200 -fbx £25.420.9210
509.924.9200 fox 509.924.9290

Portland 9405 SW Nimbus Avanue, Baaveﬁun, 0OR 57008 ?132

503.906.8200 fax 503.905.8210
Bepd 20332 Empire Avenue, Suite F-1, 8end, DR 57701- 571l
541.383.8310 - fax 541.382.7583

11720 North Breek Plowy N, Suita 400, Bathell, WA 93011-8244
East 11115 Montgomery, Sutte B, Spokans, WA 85206-4775

' AMEC- Portland

Project: Cadet Mifg. -

7376 SW Durham Road Project Numbet: 2-61M-10135-LT2 Reported:
Portland, OR 97224 Project Manager: JTames Feild 05/10/02-16:50
Anions per EPA Method 300. 0
North Creek Analytical - Portland
: Reporting : : C

Analyte Reslt -  Limit Upits  Dilution  Method  Prepared  Amalyzed Batch = . Notes
'DPW-11-1 (P2DGE34-01) Water Sampled: 04/26/02 Received: 04/29/02

Bromide 2650 500  mgl 100 EPA3000 050202  05/03/02 2050088
DPW-11-2 (P2D0834—-(]2) Water Sampled: 04/26/02 Received: 04/29/02 -
Bromide . 615 500 mgd 100  EPA3000  05/02/02  05/03/02 2050088
DPW-11-3 (P2D0834-03) Water Sampled: 04/26/02 Recejved: 04/29/02
Bromide ' 309 500 mgl 10 EPA3000  05/03/02  05/04/02 2030133
DPW-11-4 (P2D0534-04) Water Sampled: 04/26/02 Received: 04/20/02
Bromide 199 500 mel 10 EPA3000  05/03/02  05/04/02 - 2050133
DPW-11-5 (P2D0834-05) Water Sampled: 04/26/02 Received: 04/29/02

| Bromide 136 500 mgl 10 EPA3000  0503/02  05/04/02 2050133

. DPW-11-6 (PZD0834-06) Water Sempled: 04/26/02  Received: 04/29/02

Bromide 102 T500  mgl 10 EPA3000  05/03/02  05/04/02 2050133
DPW-11-7 (P2D0834-07) Water Sampled: 04/26/02 Recejved: 04/20/02
Eromide 793 500 mpd 10 EPA3000  05/03/02  05/04002 2050133
DPW-11-8 (P2D0834-08) Water Sampled: 04/26/02 Received: 04/29/02
Bromide 93.8 500 mgh ~ 10 EPA300.0  05/03/02  05/04/02 2050133
DPW-11-9 (P2D0834-09) Water . Sempled: 04/26/02 Received: 04/29/02
Fromide 64.3 500  mgl 10 EPA300.0  DS5/03/02  05/04/02 2050133

Nbrth Creek Analytical - Portlan

The results in this report apply to the samples analyzed in aveordance vitth the chain of
custody document. This analytical report nust bé reproduced in its entirety.

Crystal Burkholder, Project Manager

North Craek Analytical, Ing,
Environmental Laboratory Netwark

2of 7
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wwiLnéalabis.com

Seattle 11720 North Creek Plwy N, Suite 400, Bothell, WA 98011-8244

425.420.8200 fax 4254204210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 39205-4776
§09.824,9200 fax 509,924.97290 .

Portiand 9405 SW Nimbus Avenue, Boaverton, GR 57008-7132
502,906.9200 fex-503.906.9210 :

Bend 20332 Empire Avance, Suite F-1, Bend, OR 57701-5011 -

£41.383,8310 fax 541,382,758

AMEC- Portland
7376 SW Durham Road

. Projelct: Cadet Mfg; : \ )
Project Number: 2-61M-10135-LT2 Reparted:
Project Manager: James Feild - 05/10/02 16:50

Portland, QR 97224

Anions per EPA Method 300.0
North Creek Analytical - Portland

. Reporting : _ 7

Anaiyte Result Limit  Units Dilufion Method Prepared  Analyzed  Batch Notes
DPW-11-10 (P2D0834-10) Water , , Sampled: 04/26/02 Received: 04/29/02

Bromide 526 500 mgh W0 EPA3000 050302 050402 2050133
DPW-11-11 (P2D0834-11) Water Sampled: 04/26/02 Reveived: 04/29/02 -

Bromide ' 46.6 5.00 mgfl 10 EPA300.0 05/03/02 05/04/02 2050133 |
DPW-11-12 (F2D0834-12) Wiater Sampled: 04/26/02  Received: 04/29/02

Bromide 481 - C500  mgl 10 EPA300.0  05/03/02  05/04/02 2050133
DPW-11-13 (P2D0834-13} Water -Sampled: 04/26/02 = Received: 04/29/02

Bromide 40.3 o 5.00 mg/] 10 "EPA 300.0 05/03/02 05/05/02 2050133,
DPW-11-14 (P2D0834-14) Water Sampled: 04/27/02 Received: 04/29/02

Bromide 34.6 500 mgfl 10 ° HPA300.0  05M3/02 050502 2050133
DPW-11-15 (P2D0B34-15) Water Sampled: 04/27/02 Recejved: 04/29/02 .
Bromide 30.2 0.500 mg/l‘ 1 BPA 3000 05/03/02 05/05/02 2050133 .
DPW-11-16 (P2D0834-16) Water Sampled: 04/27/02 Received: 04/29/02
. Bromide 243 ~ . 0.500 mg/l 1 EPA 300.0 05/03/02 05/05/02 2050133
DPW-11-17 (P2D0834-17) Water Sampled: 04/27/02 Received: 04/29/02

Bromide ' 20.8 0.500 meft 1 EPA 300.0 05/03/02 05/05/02 2050_133
DPW-11-18 (P2D0834-18) Water Sampled: 04/27/02 . Received: 04/29/02

Bromide

19.1 0.500 mg/l 1 EPA300.0  05/03/02  05/05/02 2050133

~

North Creek Analytical - Portland

The resulls in'this report apply fo the samples analyzed in accordance with the chain of )
custody document. This analytical repori must be reproduced in its entirely.

Crystal Burkholder, Project Manager -

North.Creek Analytical, Inc. i 3 of 7
Envirenmantal Laboratory Network:

AMEC 001978



www.ncalabs.com.

Seatile {1720 North Creek Pkwy N, Suite 400, Bothall, Wi 8011-8244
' 426.420.9200 fax 4264208210 )
Spokene East11115 Montgomary, Suite B, Spokane, WA 93206-4776
509.824.8200 fax 0S.824.9280 )
Postland 9405 SW Nimbus Avenue, Beavertan, DR 87008-7132
503,906.9200 fax 502.905.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 87701-5711
§41.382.8310 fax 541.382.7588 .

AMEC- Portland
7376 SW Durham Road
Portland, OR 97224

Project: Cadet Mifg. .
Project Number: 2-61M-10135-LT2 Reported:
Project Manager: James Feild - 05/10/02 16:50

Anions per EPA Method 300.0

North Creek Analytical - Portland

14.0.

Reporting, : i

Amnalyte Result Limit™ ~ Units ‘Dilution Method Prepared ~ Analyzed . Batch Notes
 DPW-11-19 (P2DOS34-19) Water Sampled: 04/27/02 Received: 04/29/02 )
Bromiide ' 16.3 0.500 mgA 1 EPA300.0  05/03/02  05/05/02 2050133
DPFW-11-20 (P2D0834-20) Water Sampled: 04/27/02 Received: 04/29/02 .

Bromide ' 16.7 0.500 mgt 1 EPA300.0  05/03/02 05005002 2050133
- DPW-11-21 (P2D0834-21) Water _ Sampléd: 04/27/02 Received: 04/29/02

Bromide - 17.0 0.500  mgl 1 EPA300.0  05/03/02  05/05/402 2050133
DPW-11-22 (P2D0834-22) Water Sampied: 04/27/02 Received: 04/29/02 -

Bromide ‘ 159 0300 mel 1 EPA300.0  05/03/02  05/05/02 2050133
DPW-11-23 (P2D0834-23) Water Sampled: 04/27/02 Received: 04/25/02

Bromide ' 15.0 S 0500 mgf 1 EPA300.0  05/06/02  05/06/02 2050199
DPW-11-24 (F2D0834-24) Water ) Sampled: 04/27/02 Received: 04/29/02

Bromide

0.500 mg/l Y CEPA300.0  D5/06/02 0506402 2050199

North Creek Analytical - Portland

The results in this report apply 1o the samples analvzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Crystal Burkholder, Project Manager

North Cresk Analytical, Inc. - 4 of7
Environmental Laboratory Network .

AMEC 001979




www.ncalabs.cori

" Seatile
Spokane
Portland

. Bend

11720 North Tresk Pkwry N, Sutte 400, Buthell WA BB011-8244
425.420.9200 fax 425.420.8210

East 11115 Montgometry, Suité B, Spnkana, WA 99206-4776
509.924.9200 fax 509.924,9290

9405 $W Nimbus Avenue, Beaverten, OR 970[13—7132
503.906.9200 fﬁx 602.906.9210

20332 Empire Avanua Suito F-1, Bend, DR 87783-5711
541.383.9310 fax 541.382.7568

. AMEC- Portland
7376 SW Durham Road
Portiand, OR 97224

Project: Cadet Mfg,
Project Number: 2- 61M-10135-LT2
Project Manager: James Feild -

Repo-r'teﬁ:
05/10/02 16:50

North Creek Analvtzcal Portland

Matrix Spike (2050133—]\/.{81)

Source: P2D0834-03

R Reporting Spl[ce Source %REC - RPD :
Analyte . " Result Limit  Units Level’  Resut %REC Limits RPD Limit =~ Motzs
Batch 2050088 - Wet Chem _

Blank {2050088-BLK1) ' Prepared & Analyzed: 05/02/02

* Bromiide . ND 0.500 - mg/d

LCS (2050083-BS1) ! Prepared & Analyzed: 050202

Bromide o 19.4 0500 mgl 20.0 970  85-115

Duplicate (ZDSOUSS-DUPI) Source: P2D0833-07 Prepared & Analyzed: 05/02/02

Bromids ND 0500  mgl ND 20 -
Mairixz Spike (2050088-MS1) ' Source: PZD0833-07 Prepared & Analyzed: 05/02/02

PBromide ‘ 429 0.556 mgl 441 ND 97.3  75-123

Matrix Spike Dup (2050088-MSDI) Source: P2D0833-07 Prepsred & Analyzed: 05/02/02

Bromide 435 0556 gl 441 ND 986  75-125 139 40
Batch 2050133 - Wet Chem’

Blank (2050133-BLK.1) Prepared: 05/03/02 Analyzed: 05/04/02

Bromide * ND 0.500 myl :

LCS (2050133-BS1) Prepared: 05/03/02 Analyzed: 05/04/02

Bromide 19.4 0500 mgl 20.0 97.0 85-115

Duplicate (2050133-DUPI) Source: P2D0834-03 Prepared: 05/03/02 Analyzed: 05/04/02

Bromide. 309 5.00 mg/l 309 0.00 20

Prepared: 05/03/02 Analyzed: 05/04/02

Bromide

360

5.56  mgl 441 309

115 75-125

North Creek Analytical - Portland

The results in this report apply fo the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

-
Crystal Buzkholder, Pfoject Manager

North Cresk Analytical, Inc.
Environmental Lahoratory Network

AMEC 001980

50f 7



www.ncalabs.com

Seattle 11720 North Creek Pkwy N, Suite 400; Bothall, WA SB011-R244
A25.420,8200 fax 425.420,9210

e T . Spokane East 13115 Montgomery, Sulte B, Spokane, WA 99205-4775

509.924.8200° fax 509.924.9290 .

Portland 8405 SW Nimbiis Avenue, Bazvertan, OR 97008-7132
503.905,9206 fax 502.906.9210

Bond 20332 Empire Avenue, Suite F-1, Bend, OR 87701-5711
541.383.9310 fax 541.382.7588

AMEC- Portland
7376 SW Durham Road
Portland, OR 97224

. Project: Cadet Mfg, . -
Project Number: 2-61M-10135-LT2 Reported:
Project Manager: James Feild 05/10/02 16:50 -

] L,
North Creek Analvtical - Portland
Reporting Spike Sowrce. %REC RPD
Analyts Result Limit  Units Level Result  %REC Limits RFD Limit Notgs
Batch 2050133 - Wet Chem
Matrix Spike Dup (2050133-MSD1) Source: P2D0834-03 Prepared: 05/03/02 Analyzed: 05/04/02

Bromide

Batch 2050199 - Wet Chem

360 556 mgh 44.1 309 116 75-125 0.00 40

Blank (2030199-BLK1)

Prepared & Anaiyzed: 05/06/02

Bromide Nb 0,500  mg/l

LCS (2050199-B51) Prepared & Analyzed: 05/06/02

Bromide 195 0.500  mg/l 20.0 99.5 85-115 .

Dupficate (2050199-DUP1) Source: P2D0835-01 Prepared & Analyzed: 05/06/02

Bromide ND 0.500 mgi ND 20
Matrix Spike (2050199-MS1) Source: P2D{835-01 Prepared & Analyzed: (5/06/02

Frnmide - 4.46 0.556 mg/t 4.41 ND 101 75-125

Mairix Spike Dup (2050199-MSD1) Source: P2D0835-01 Prepared & Analyzed: 05/06/02

Bromide 4.45 0556  mgll 4.41 ND 101 75-125 0224 40

North Creek Analytical - Portland

)

The results in this report apply to the samples analyzed in accordence with the ehain of
custody document, This analytical report must be reproduced in its entivety.

C'r_ystal Burkholder, Project Manager

North Creek Analytical, Inc. - 6 of 7
Envirenmental Labaratory Metwork

AMEC 001981




 Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210
Spokane East 11118 Montgomery, Suite B, Spokane, WA 23206-4775
. 509.,524.9200 fax 509.924.9290 . )
Portland 3405 SW Nimbus Avenue, Beaverton, OR 57008-7132
£03.906.9200 fax 503.805.5210 A
Bend 20332 Empire Averilie, Suite F-1, Band, OR 87701-5711

WWW.ia cas.dum‘ 5§41.383.9310 fax 541,362.7568
AMEC- Poriland - ‘ Project: Cadet Mfg, _
7376 W Durham Road Project Number:  2-61M-10133-LT2 Reported:
Port_la.nd, OR 97224 Project Manager: James Feild _05/10)_'02 16:50
Notes and Definitions
DET  Andyte DETECTED
ND  AnalyteNOT DETECTED at or above the reposting lmit
NR Not Rcﬁoried B
dry . Sample resultsreported on a dry wel ght'bas'is. MRLs ars adjustéd if %St;lids are Iess than 506%.
wet Sample results 1;cp01‘tcd on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical - Portland

=<

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety:

Crystal Burkholder, Project Manager

North Creek Analytical, Inc. _ 7 of 7
Environmental Labararory Netwoik

AMEC 001982
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Seattla 11720 Nerth Crack Pkwy N, Suite 400, Bothell, WA 98011-8244
425.420.9200 fox 426,420,821
T Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
i " 500.924.8200 fsx 500.924.9280 ’
Pertland 9405 SW Nimbus Avenue, Bezverton, OR 97008-7132
503.906.9200 fax 503.806.9210
Bend 20332 Empire Avanue, Sulte F-1, Bend, OR 97701-5711
541,383.93t0 fax 541.382.7588

www.ncalabs.com

AMEC- Portland ‘Project: Cadet Mfg,

7376 SW Durham Road

Project Maneger: James Feild

Project Number: 2-61M-101335-LT2

Reporteds;
05/10/02 16:52

Portland, OR 97224

ANALYTICAL REPORT FOR SAMPLES

Date Received

I Sample m Laboratory ID Matrix Date Sampied

DPW-2-1 P2D0835-01 Water 04/26/02 11:20  04/29/02 11:15
DPW-2-2 P2D0835-02  Water 04/26/02 12:20  04/29/02 11:15
DPW-2-3 P2D0835-03 - Water 04/26/02 13:20  04/20/02 11:15
DPW-2-4 P2D0835-04 Water 04/26/02 14:20  04/29/02 11415 _
DPW-2-5 P2D0835-05 Water 04/26/02 15220 04/29/02.11:15
DFW-2-6 P2DOR3S-06 Water 04726/02 1620  04/39/02 11:15
DPW-2-7 P2D0835-07 Water 04/26/02 17:20  04/29/02 11:13
DPW-2-8 P2D0835-08 - Water _04/26/02 18220 04/29/02 11:15
DPW-2-9 P2D0835-09 Water 04/26/02 19:20  04/25/02 11:15
DPW-2-10 P2D0835-10 Water 04/26/0220:28  0G4/29/02 11:15
DPW-2-11 P2D08335-11 Water 04/26/02 21:20  04/29/02 11:15
DPW-2-12 P2D0835-12 Water 04/26/0222:20  04/29/02 11:15
DPW-2-13 P2D0§35-13 Water 04/26/02 23:20  04/29/02 11:15
DPW-2-14 P2D0835-14 Water 04/27/02 00:20  04/29/02 11:15
DPW-2-15 PADO83S-15 - Water 04/27/02 01:20  04/29/02 11:15.
DPW-2-16 P2D0835-16 Water 04/27/02 02:20  04/29/02 11:15
DPW-2:17 P2D0835-17 Water, 04/27/02 0320  04/20/02 11:15
DPW-2-18 P2D0835-18 Water 04/27/02 04:20  04/29/02 11:15
DPW-2-19 - P2D0835-19 Water 04/27/02 05:20  04/29/02 11:15
DPFW-2-20 P2D0835-20 Watei 04/27/02 06:20  04/25/02 11:15
DPW-2-21 P2D0%35-21 Water 04/27/02 07:20  04/29/02 11:15
DPW-2-22 P2D0835-22 Water 04727/02 08:20  04/29/02 11:15
DPW-2-23 ' P2D0835-23 Water 04/27/02 09:20  04/29/02 11:15
DPW-2-24 P2D0835-24 Water 64/27/02 10:20 04/29/02 11:15

Crystal Burkh‘gﬁer, Project Manager — = ™

. North Creek Analytizal, Inc. -
Environmental Laboratory Network

The resulis in this report apply to the samples analyzed in accordance with the chain of
’ custody document. This andlytical report must be reproduced in is entirefy.

1 of 7

AMEC 001986



www.icalabs.com

Seattle 1{720 North Cresk Phwy. N, Suite 400, Bothedl, WA 98011-8244
425.420.8200 fax 425.420.5210

™ Spokame East 11135 Mantgomary, Suite B, Spekane, WA 89205-4776

508.524.9200 fax 508,924.5280

Portland 9405 SW Nimbus Avenue, Beavarton, OR 97008-7132
503.906.9200 fax 503.506.9210

Bend 20332 Empirs Avenue, Suite F-1, Bend, OR $7701-6711
541.383.9310 fax 541.382.7508-

AMEC- Portland
7376 SW Durham Road
Portland, OR 97224

Project: Cadet Mip,. )
Project Number: " 2-61M-10135-L'T2 - Reported;
Project Manager: James Feild . 05/10/02 16:52

Anions per EPA Metliod 300.0°

North Creek Analytical - Portland

. Reporting- - - - )

Analyte Result Limit  Units =~ Diluion  Method Prepared . Anelyzed  Batch Notes
DPW-2-1 (P2DG835-01) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0.500 ‘mg/fl 1 EPA 3000  05/06/02 05/06/02 2050199
DPW-2-2 (P2D0835-02) Watér . . Sampled: 04/26/02° Received: 04/29/02
Bromide . ND 0.500 mg/l 1 EPA 300.0 05/06/02 05/06/02 2050100
DPW-2-3 (P2D0835-013) Water N Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0.500 mg/l 1 -EPA 300.0 015/06/02 05/06/02 2050199
DPW-2-4 (P2D0835-04) _Water. Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0.500 mg/l 1 EPA 300.0 05/06/02 05.'(_)6:’02 2050199
DPW-2-5 (P2D0835.05) Water Sarhp]ed: 04/26/02 Received: 04/29/02
)Bmmide .ND 0500  mpfl - 1 EPA 300.0 05/06/02.  05/06/02, 2050159
-DPW- -6 (P2D0835-06) Water Samp!eﬂ: 04/26/02 Received: 04/29/02
Bromide ND - 0.500 mg/l i EPA 300.0 05/06/02 05/06/02 2050199
DPW.2-7 (PZDI]SSS-O'T):Water Sampled; 04/26/02 Received: 04/29/02
Bromide 0.773 0.500 mg/l . 1 EPA 300.0 QSIOE!OZ 05/06/02 2050199
DPW-2-8 (P2D0835-08) Water -Sampled: 04/26/02  Received: 04/29/02
Bromide ' ND 0500 mgl ! EPA 3000  05/06/02  0S/D6/02 2050199
DPW-2-9 (P2D0835:09) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0.500 mg/l 1 EPA 300.0 05/06/02 05/06/02 2050199

North Creek Analytical - Portland

~ Tha results in this report apply to the samples analyzed in accordance with the chain of
tustody document. This analytical report must be reproduced in its entirely.

Crystal Burkholder, Prbject Manager

North Cresk Analytical, Inc. ' 2 of 7
Environmental Laboratory Network

AMEC 001987




wwrw.nealabs.com

Seattia " 11720 North Creek Plwy N, Suite 400, Bothsll, WA SED11-8244
426,420.9200 fax 425.420.9210

T™ Spoltane  East 11115 Montgomery, Suite B, Spokane, WA 89206-4776

509,924.9200 fax 509.924.9290 . .
Portland 3405 SW Nimbus Avenue, Beovartan, OR 97008-7132 -
503,906.9200 - fax 503.906.9210
Bend 20332 Empire Avence, Suite -1, Bend, OR 97701-6717
- 541.383.9310 fax 541.3B2.7588 .

AMEC- Portland,
| 7376 SW Durham Road
Portland, OR 97224

Project: Cadet Mfz, ) .
Project Number: 2.61M-10135-LT2 ) Reporied:
Project Manager: James Feild ~ 05/10/02 16:52

Anions per EPA Method 306.0
North Creek Analytical - Portland

~ Reporting : . . .
Analyte Result - - Limit - - Units Dilution ~ Method Prepared  Analyzed  Batch Notes
DPW-2-10 (P2D0835-10) Water ) Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0500  mgA 1 EPA300.0  05/06/02  03/06/02 2050199
DPW-2-11 (P2D0835-11) Water Salnpled: 04/26/02 Received: 04/29/02
Bromiide ND 0500 mgA 1 EPA3000  05/06/02° .DS/7/02 2050199
DPW-2-12 (PZD0835-12) Water Sampled: 04/26/02 Received: 04/29/02
Bromide A ND 0.300 mg/l 1 EPA 300.0 05/06/02 05/07/02 2050199,
DPW-2-13 (P2D1835-13) Water . Sampled: 04/26/02 Received: 04/29/02
Bromide ) ND 0.500 mg/l 1 EPA 306,0 D5/06/02 05/0702 2050199
DPW-2-14 (P2D0835-14) Water ) Sampled: 04/27/02 Received: 04/29/02
Bromide ND " 0500 mpt 1 EPA300.0  05/06/02 0507402 2050199
DPW-2-15 (P2D0835-15) Water ] Sampled; 04/27/02 Received: 04/29/02
Bromide ND 0.500 mgll 1 EPA 3000 05/06/02  05/07/02 2050199 .
DPW-2-16 (P2D0835-16) Water Sampled: 04/27/02 Received: 04/26/02
Bromide ND 0.500 mel 1 EPA 300.0 05/06/02 05/07/02 2:35_0199
DPW-2-17 (P2D0835-17) Water Sampled: 04/27/02 Received: 04/29/02
Bromide ' ND 0.500 mg/l i EPA 300.0 - D5/06/02 05/07/02 2050199
DPW-2-18 (P2D0833-18) Water Sampled: 04/27/02 Received: 04/29/02

Bromide

NIy 0.500 mg/l 1 EPA 3000  05/06/02  05/07/02 2050199

North Creek Analytical - Portland

The results in this report apply to the samples analyzed in aqeeordance with the chain of
custody document. This analytical report must be reproduiced in its entirety.

.

Crystal Burkholder, Project Manager

North Creek Analytical, Inc. 3 of 7
Environmental Laboratory Network

AMEC 001988



- www.acalabs.com

Seattla
Spokeno
Pactland

Bend

11720 North Crieak Pkwy N, Sulte 400, Bathell, WA 98071-8244
425.420,9200 fix 425.420.9210

East 11115 Moiitgoriary, Suite B, Spukana, WA 99206-4776
508.524.8200 feix 509.924.9290

23405 SW Nimbus Avenue Benvermn. OR ETDIIB 7132
§03.506.8200 fax 503.908.9210

20332 Empire Avenug, Sujte F-1, Band, DB 77018111
541.383.9310 fax 54i. 382.?583 -

| AMEC- Portland
7376 SW Durham Road
Portland, OR. 97224

Project: Cadet Mfg.
Project Number: 2-61M-10135-LT2
Project Manager: James Feild

Reported:
- 05/10/02 16;52

Anions per EPA Method 300.0
North Creek Analytical - Portland -

-

. " Reporting . : -
Analyte * Result ~ Limit  Units Dilution  ‘Method Preparsd © Analyzed ©  Batch Notes
DPW-2-19 (PZD0835-19) Water Sampled: 04/27/02 Recsived: 04/29/02
Bromiide ND 0.500  mgfl ! EPA300.0  05/08/02  05/09/02 2050338
DPW-2-20 (PZD0835-20) Water _ . _ Sempled: 04/27/02 Received: 04/29/02
Bromide ND 0.500  -maA "1 EPA3000 050802 05/09/02 2050333
DPW-2-21 (Pznosss -21) Water Sampled: 04/27/02 Received: 04/25/02
Bromide ND 0.500  mgfl 1 EPA30D.0  0S/08/02  05/09/02 2050338
DPW-2-22 (P2D0835-22) Water Sampled: 04/27/02 _Received: 04/29/02
Bromide ND - 0.500 mg/1 I - EPA3000 05082 ~ 05/05/02 2050338
DPW-2-23 (P2DD0835-23) Water Sampled: 04/27/02 Received: 04/29/02
Bromide ' ND 0.500  meft 1 EPA300D 0508402  05/09/02 2050338 -
DPW-2-24 (P2D0835-24) Water Sampled: 04/27/02 Received: 04/29/02
Bromide ND 0.500  wmgl 1 EPA300.0 0508402  05/09/02 2050338

North Creek Analytical - Portland

; - é/

The results in this report apply 1o the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety,

Crystal Burkholder, Project Manager

North Creek Analytical, Ine,
Environmental Laboratery Network

4 of 7

AMEC 001989




viviw.ncalabs.com

Seattle 11720 North Creak Pkwy N, Suite 400, Bathell, WA 98071-8244
425,420.5200 fax 425.420.820

East 11115 Montgamery, Suite B, Spokene, WA 99206-4776
500.824.5200 fax 509.924.9280 .
9405 SW Nimbus Avenue, Beaverton, DR.§7008-7132
503.806.5200 fax §02.506.9210 o

20332 Empire Avenile, Suite F-1, Bend, OR.9770%-5711
541.382.9310 fax 541.382.7588

Spokane
Portland

Bpnd

AMEC- Portlend
7376 SW Durbam Road
Portland, OR 97224

~ Project; Cadet Mig,
Project Number: 2-61M-10135-LT2

Repnrteﬂ:

Project Manager: James Feild

05/10/02 16:52

North Creek Analytical - Portland

o

| $4REC

- Reporting Spike Source RPD
Analyte Result Limit  Units Level Result %REC Limits RPD  Limit  Notes
Batch 2050199 - Wet Chem
Blank (2050199-BLK1) Prepared & Analyzed: 05/06/02
Bromide” ’ ND 0500 mgl
- LCS (2050199-BS1) . .  Prepered & Analyzed; 05/06/02
Bromide 1.9 0.500  mg/l 20.0 99.5  85-115
Duplicate (2050199-DUP1) Source: P2D0835-01 Prepared & Analyzed: 05/06/02
Bromide ND 0.500 . mg/l . ND a0
Matrix Spike (2050195-MS1) Source: P2D0835-01 Prepared & Analyzed: 05/06/02
Bromide - 4.46 0.556 mei 441 ND 01 75125
Matrix Spike Dup (2050199-MSD1) . Source: P2D0835-01 Prepared & Analyzed: 05/06/02
Bromide ‘ 4.45 0556 mg/ 441 ND 101 75125 0224 40
_ Batch 2050338 - Wet Chem
Blank (2050338-BLK1) - Prepared: 05/08/02 Analyzed: 05/09/02
Bromide ND 0.500 mgl . -
LCS (2050338-BS1) o Prepared: 05/08/02 Analyzed: 05/09/02 -
Bromide 18.5 0560 mel 20.0 97.5 85115
. Duplicate (2(}50338-Dﬂ1’1) Source: P2D0835-19 Prepared: 05/08/02 Analyzed: 05/09/02
" Bromide ND 0.500 mgA ND 20
Matrix Spike (Z050338-M51) - Source: P2D0835-19 Prepared: (5/08/02 Analyzed: 05/09/02
Bromide 4,72 0.556 mgfl 441 ND 107 75-125°

North Creek Analytical - Portland

The results in this re_paré apply to the samples analyzed in accordance with the chain of -

- Crystal Burkholder, Project Manager

custody document. This analytical report must be reproduced in its entirety,

North Creek Analytical, Inc,
Environmental Laboratory Netwark

"50of 7

AMEC 001990



Seattle 11720 North Crask Phwy. N, Suite 460, Bathell, W 98017-5244
: . A AEANA0 fax 4254205210 _ :
™ Spokane East 11315 Montgomery, Suite B, Spakane, WA 89206-4775

el ] 503.524.9200 fax 509.924.9290. "

Portland 8405 SW Nimbus Avenue, Bedverton, OR 97008-7132
www.ncalabs.com

503.806.9200 fax 503.805.8210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97761-5714

541,383.931¢ fax 541.382.7568
AMEC- Portland - Project: Cadet Mfg. )
- _| 7376 8W Durham Road . , Project Number: 2-61M-10135-LT2 ) o Reported:
Poritand, OR 97224 ) Project Manager: James Feild ] 05/10/02 16:52

North Creck Analvtical - Poriland
. Reporting - . Spike  Sourse - %REC. - - RPD

Anajyte Result Limit Units Level Result = %REC ~ Limits RFD Lirmit Notes

Batch 2050338 - Wet Chem ~ ' |

Matrix Spike Dup (20650338-MSD1) Sonrce: P2D0835-19 Prepared: 05/08/02 Analyzed: 05/08/02 - - E . [

Bromide 471 . D.556 rag/l 4,41 ND 107 75-125 0.212 40
|
|
!

North Creek Analytical - Portland o The results in this report apply ta the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirefy.

/ ﬂ

Crystal Burkholder, Project Mapager . North Creek Analytical, Inc. 6 of 7

Environmentaf Laboratory Network

AMEC 001991



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
- 4254209200 fax 425.420.8216
Spokane East 11115 Montgomery, Suite B, Spokane, WA 93206-4776
©509.924.9200 fax 509.924.9280 i
Portland 9405 SW Nimbus Avarue, Beaverton, OR 87008-7132
503,906.9200 fax 503.806.8210 ) .
Bend 20332 Empire Avenug, Suite F-1, Bend, OR 57701-6711 -

C

www.néalabs.com ' 5413829310 fex 541.382.75858

AMEC-Portland _ ' Project: Cadet Mg, _ ‘

7376 SW Durham Road Project Number: 2-61M-10135-LT2 : Reported:

Poriland, OR 97224  Projest Manager: James Feild ) . : 05/10/02 16:52_ :

= : Notes and Definitions

DET  Analyte DETECTED

ND Analyte NOT DETECTED at or ebove thie reportin g it

NR Not Reported '

dry . Sample resultsreportéd on a dry weight basis. MRLs are adjusted if %Solids are less than 50%.

wet Sample results reported on & wet weight basis (as received)

RPD Relatiye Percent Difference
North Creek Analytical - Portland . The resulls in this report apply io the samples analyzed in accordance with the chain of

] o : : - ) custody document, This anabtical report must be reproduced in its enfivety.

_Crystal Burkholder, Project Manager " - Narth Creek Analytical, Inc, C 7 of 7

Environmental Laboratory Network

AMEC 001992
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothall, WA 98011-8244
: . ’ : 425.420.9200 fax 426.420.8210
T™ ' Spokane East 11115 Montgomery, Stite B, Spokane, WA 39208-4776
509.924.9200 fax 509.424.9230 . )
Portland 3405 SW Nimbus Avenus, Beaverton, OR 27008-7132
503.906.9200 fax 503.805.9210 :
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 87701-5111 . } B
. 541.383.8310 fax 5413527508 . o -

www.ncalabs.com

AMEC- Portland
7376 SW Durham Road
Portland, OR. 97224

Project: Cadet Mip.
Project Number: 2-61M-10135-LT2
" Project Manager: James Feiid

Reported:
05/10/02 14:24

ANALYTICAL REPORT FOR SAMPLES

" Date Sampled )

| sample I Laboratory ID . Matrix Date Received
DPW-3-1 P2DOR25-01 Water 04/26/02 11:20  04/20/02 11:15 -
DPW-3-2 " P2D0R25-02 Water 047261021220 04/29/02 11:15
DPW-3-3 P2DOB25-03 Water -04/26/0213:20  04/29/02 11:15
DPW-3-4 PID0825-04 Water 04/26/02 14:20  04/29/02 11:15
DPW-3-5 P2D0825-05 Water 04/26/0215:20  04/29/02 11:15
DPW-3-6 P2D0B25-06 Water 04/26/02 16:20  04/29/02 11:15
DPW-3-7 P2D0B25-07 Water 04/26/02 17:20  04/29/02 11:15
DPW-3-8 P2D0825-08 Water 04/726/02 18:20  04/29/02 11:15
DPW-3-9 . PID0R25-09 Water 04126/02 1620 04/29/02 11:15
DPW-3-10 P2D0825-10 Water 04126/0220:20 04129402 11:15
DPW-3-11 P2D0825-11 Water 04/26/0221:20  04/29/02 11:15
DPW-312 . P2DUB25-12  Water 04/26/0222:20  04/29/02 11:35
DPW-3-13 P2D0825-13 Water 04/26/0223:20  04/29/02 11:15 i
. DPW-3-14 P2D0825-14 Water (4/27/02 00:20  D4/20/02 11:15
DPW-3:15 P2DO825-15 Water .- 04/27/0201:20  04/29/02 11:15
© DPW-3-16 P21X0825-16 Water 04/27/02 02:20  04/29/02 11:15
DPW-3-17 P2DO825-17  Water 04/27/0203:20  04/29/02 11:15
_ DPW-3-18 P2DOB25-18 - Water 04/27/0204:20  04/29/02 11:15
DPW-3-19- P2D0825-19 Water 04/27/0205:20  04/28/02 11:15
DPW-3-20 P2D0825-20 Water 04/27/02 06:20  04/29/02 1115
DPW-3-21 P2D0825-21 - Water 04/27/03 07:20  04/29/02 11:15
DPW-3-22 P2D0R25-22 Water 04/27/02 08:20  04/29/02 11:15
DPW-3-23 P2D0825-23  Water 04/27/02 09:20  04/29/02 11:15.
DPW-3-24 P2D0825-24 - Water 04/27/0210:20  04/26/02 11:15
 DPW-11-Tracer P2D0825-25 Water 04/26/02 11:00  04/29/02 11:15
T

The results in this report apply 0. the samples analyzed in accordance with the chain of
custody document. This analvtical report must be reproduced in its entirety.

North Creek Analytical - Portiand

North Creek Analytical, Inc. 1 of 7

Envirenmental Laboratory Network

AMEC 001996



Seattle 11720 North Creek Pkwy N, Suite 400, Burhe!i WA 38011:8244
425.420.5200 fax £25.420.9210,
Spokane East 11115 Montgomery, Suite'B, Spokane, Wa 992054778
. 509.924.8200 ‘fax 508,924.9290
Portland 3405 SW Nimbus Avenue, Bedverton, OR §7008-7132
503.808.9200 $ax 503.906.8210
Bent 20332 Empire Avenue, Suite F-1, Bend, &R 97701 5711
BAL3BEE310 fax 541 3523538

www.nealabs.com

AMEC- Portland . Projest: Cadet Mfg. -
7376 SW Dutham Road Project Number: 2-61M-10135-LT2 Reported:
Portland, OF 97224 ' Project Menager: James Feild i 05/10/02 14:24
Anions per EPA Method 300.0
North Creek Analytical - Portland
. , Reporting . . '
Analyte o . Result” Limit  Units Dijeion =~ Method Prepared  Analyzed Batch . Noteg
DPW-3-1 (P2D0§25-01) Water . . . Sampled: 04/26/02 Received: (4/29/02
- Brornide R ND 0500 mg! 1 EPA3000  0429/02  04/30/02 2040962
DPW-3-2 (P2D0825-02) Water ] ’ . Sampled: 04/26/02 Received: 04/29/02
Bromide - IS ND © 0500 med 1 EPA300.0 0420402  04/30/02 2040962
DPW-3-3 (PZD0825-03) Water . ' Sempled: 04/26/02 Received: 04/29/02
Bromide ND 0.500 mg/t i EPA 300.0 04/25/02 04/28/02 2040962 i
DPW-3-4 (P2D0825-04) Water Sampled: 04/26/02 Received: 04/29/02
Bromide : ND 0.500  mgl 1 EPA300.0  0429/2- 04/30/02 2040962
. ‘DPW-3-5 (P2D0825-05) Water Sampled: 04/26/02 Received: 04/20/02
‘omide _ ND 0500 mg! 1 EPA300.0 042902  D4730/02 2040962
DPW-3-6 (P2D0825-06) Water i Sampled: 04/26/02 Re;ceived: 04/29/02
Bromide . ND 0.500 mg/l 1 EPA 300.0 04/25/02 04/29/02 2040962
) DPW-3-7 (PZDBSZS-OT) Water - - - . ' Sampled: 04/26/02 * Received: 04/29/02
" Bromide ND - 0.500 mgf] 1 EPA 300.0 04129102 04/30/02 2040962
DPW-3-8 (P2D0825-08) Water . Sampiled: 04/26/02 Received: 04/29/02
Bromide ND 0.500  mgl I EPA300.0  O4/25M2  04/30/02 2040962
DPW-3-9 (P2D0§25- (19} Water o Sampled: 04/26/02 Received: 04/29/02
Bromide . ND 0.500 mg/l 1 EPA 300.0 D4,/29/02 04/29/02 2040962
North Creek Analytical - Portland - The results in this report apply to the semples analyzed in accordance with the chain of

custody document. This analytical report nviist be reproduced in its entirety.

North Greek Analytical, Inc, 2 of 7
-Environmental Laboratory Nefwork

AMEC 001997

Crystal Burkholder, Project Manager



www.ncalabs.com

Seaitle
Spokans
Portland

Bend

11720 North Creek Pkwy N, Suits 400, Beths!l, WA 98011-8244
4254209200 fax 425.420.9210 -

East 11115 Mantgomery, Suite B, Spokane, WA 93206-4776
500.924.5200 fax §09.924.9280

8405 SW Nimbus Avanug, Beaverton, DR 57008-7132
503,906.9200 fax 503.506.9210 .

20332 Empirg Avnus, Suite-F-1, Bend, OR 87701-5711
541.382,9310 {ax 541.362.7568

AMEC- Portland
7376 SW Durham Road

Project:  Cadet Mfg. )
Project Number: 2-61M-10135-LT2
Project Manager; James Feild

Reported:
05/10/02 14:24~

Portlaid, OR 97224

Anions per EPA Method 300.0

North Creek Analytical - Portland

: * Reporting ' . : . - .
Analyte Result Limit Upits  Dilntion  Method Prepared  Anajyzed  Betch Notes
DPW-3-10 (P2D0§25-10) Water Sempled: 04/26/02  Received: 04/29/02

Bromide “ND . 0.500 . mg 1 EPA300.0  04/30/02  0501/02 2041012
DPW-3-11 (P2D0825-11) Water Sampled: 04/26/02 Received: 04/29/02

Bromide . ND - 0.500  mgl 1 . EPA3000 04/30/02°  05/01/02 2041012
DPW-3-12 (P2D0825-12) Water Sampled: 04/26/02 Received: 04/20/02

Bromide ' ND 0.500 mgl 1 EPA300.0  04/20/02 ° 04/30/02 2040062
DPW-3-13 (P2D0825-13) Water Sampled: 04/26/02  Received: 04/20/02

Bromide ' ND 0.500 mgl 1 EPA300.0  0430/02 0501402 2041012
_ DPW-3-14 (P2D0825-14) Water Sampled: 04/27/02  Received: 04/20/02

Bromide - ~ ND - 0.500  mgll 1 EPA300.0  04/30/02  05/01/02 © 2041012
DPW-3-15 (PlDﬂSZS—l-S) ‘Water . , Sampled: 04/27/02 Rﬁceivcr:l: 04/29/02

Bromide ND 0.500 . mg 1 EBPAI00.0 0429002 043002 2040962
DPW-3-16 (P2D0825-16) Water Sampled: 04/27/02  Received: 04/29/02

Bromide ' ND. 0500 mpl 1 EPA300.0  04/30/02 050102 2041012
DPW-3-17 (*2D0825-17) Water Sampled: 04/27/02  Received: 04/26/02

Bromide ND 0500 med 1 EPA300.0  04/30/02  05/01/02 2041012
DPW-3-18 (P2D0825-18) Water - Sampled: 04/27/02  Received: 04/29/02

Bromide ND 0.500  mg 1 EPA300.0  04/29/02° O4/30/02 2040962

" Nerth Creek Analytical - Portltand

Crystal Burkholder, Project Manager

The resulls in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc,
Environmental Lahoratory Network

3of 7’

- AMEC 001998



Seattie 11720 North Greek Phwy N, Suite 400, Baothell, WA 98011-8244
425.420.8200 fax 425.420.9210 . - : .
Spokase  East 11115 Maontgomery, Suite B, Spokans, WA 93206-4776
509,924,920 fak 509,924.9250
Portland 8405 SW Nimbus Avenue, Beaverton, OF 97008-7132
503.906,8200 fax 503.506.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 977201-5711
e D41.383.9310 fax 541.352.7588

. www.ncalabs.com

AMEC- Portland |  Project: CadetMfg.
7376 §W Durham Road o Project Number: 2-61M-10135-LT2 . . Reported:
Portland, OR 97224 Project Manager: James Feild - S o 03/10/02 14:24

.Anions per EPA Method 300.0 _ . _
North Creek Analytical - Porfland -

= , _ Reporting o '
Analyte ) e Regult Limit:  Units Dilution  Method "Prepared  Analyzed  Batch Notes
DPW-3-19 (P2D0825-15) Water Sampled: D4/27/02  Received: 04/29/02

Bromide ND 0.500 gl 1. EPA300.0 0443002  05/01/02 2041013

DPW-3-20 (P2D0825-20) Water S , Sampled: 04/27/02 Received: 04/29/02
Bromide ND 0.500 gl 1 EPA300.0 04730702 0500102 2041012
DPW-3-21 (PZD0825-21) Water : " Sumpled: 04/27/02 Received: 04/29/02

Bromide ‘ : ND 0500  mgfl 1 EPA3000  04729/02  04/30/02 2040962

DPW-3-22 (P2D{825-22) Water : Sampled: 04/27/02 Received: 04/20/02

Bromide : ‘ . ND 0.500 mg 1 EPA300.8  04/30/02 - 65/01/02 - 2041012

DPW-3-23 (PZD0825-23) Water o Sampled: 04/27/02 Received: 04/29/02

’}romide : o ' ND 0500  “mgd 1 EPA'300.0 ~ 04/30/02  05/01/02 2041012

DPW-3-24 (P2D0825-24) Water Sampled: 04/27/02 Recejved: 04/29/02

Broniide _ _ ND 0.500  mgl 1 EPA300.0  04/20/02  04/350/02 2040062
DPW-11-Tracer (P2D0825-25) Water . ) Sampled: 04/26/02 Received: 04/25/02

Bromide ) 35000 5000  mght 10000 EPA300.0  04/29/02  04/30/02 2040962

North Creek Analy’ﬂcal - Portland The results in this report aﬁply to the samples analyzed in accordance with the chain of

custody document, This analytical report must be reproduced in ifs entivety.

)

North Creek Analfytical, Inc. 4 of 7
Environmental Laboratory Nefwork

AMEC 001999

Crystal Burkholder, Prqj ect Manager



wwuw.ncalabs.com

Seattle
Spokane
" Portland
Bend

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-5244
425420.8200 fax 425.420.5210

East 11115 Montgomery, Suite B, Spokane, WA 93206-4776
509.824,5200 fax 509.924.8290

9405 SW Nimbus Avenug, Beaverton, DR 57008-7132
503.906.9200 fax 503.806, LFAT

20332 Empire Aveiile, Suita F-1, Bend, OR 87701-5711
541.383.9910 fax 543.282.7580

AMEBC- Porfland _
7376 SW Durham Road
Portland, OR 97224

- ”iject: .Cadet Mfg,
Project Number: 2-61M-10135-LT2
Project Manager: James Feild

‘Repurted:“
05/10/02 14:24

' Amnalyte

North Creek Analytical - Portland

" Reporting Spike  Source
Result Limit  Units Level Result

Y%REC - - - -~ RPD.:
%REC Limis RPD  Limit  Notes-

Baich 2040962 - Wet Chem

Blank (2040962-BLX1)

Prepared & Analyzed: 04/29/02

Bromide ND 0500 mgl

1.CS (2040962-BS81) _ o Prepared & Analyzed: 04/29/02

Bromide 198 0.500  mpl 200 990  85-118

“Duplicate (2041962-DUP1) Source: P2DO718-03 Prepared & Analyzed: 04/26/02

Bromide . ND 0.500 mpd ND ) . 20

Matrix Spike (ZD40962-—MSI)

Source; P2DO718-03

Prepared & Analyzed: 04/20/02

Brnm.lde 441 0.556 mig/l - 441 ND 100 75-125
Matrix Spike Dup (2040962-MSD) Source: P2D0718 03 Prepared & Analyzed: 04/20/02
Bromide - 100 75-12% 000 - 40 -

Batch 2041012 - Wet Chem

441 0.556 mpl . 4.41 - ND

Plank (2041012-BLK1)

Prepared: 04/30/02 Analyzed: 05/01/02

Bromide ND 0500 mgd )
LCS (2041012-B81) . Prepared; 04/30/02 Analyzed: 05/01/02
Bromide 197 0500 mgl 200 ' 985  §5-115
. Duplicate (2041012—DUP1) Source: i’IZDDSZS-IO Prepared: 04/30/02 Analyzed: 05/01/02
Bromide NP 0500 mgl ND 20

Matrix Spike (2041012-MS1) -

Source: P2D0§25-10

Prepared: 04/30/02 Asalyzed: 05/01/02

Bromide

433 0.556  mgfl 4.41 ND

98.2 75-125

North Creek Analytical - Portland

-

The results in this report apply fo the .mmpi’es analyzed in accordance with the chain of
custody document. This analytical repor! must be reproduced in ils entirety. -~

Crystal Burkhoider, Project Manager

North Creek Analytical, Inc.
Environmental Laburatary Netwark

' AMEC 002000

5 'of;7



Seaftie 11720 North Cresk Plwy N, Suite 400, Enthell WA 98011-8244
T 4254209200 fax 425420, 5210 :

Spokane East 11115 Montgomery, Suite B, Spokans, WA 99205—4775

) 509.924,9200 fax 509.924.! 9250
- Portland 9405 SW Nimbus Avanue, Basverton, DR 87008 '1‘132
: S G 503.906.9200 fax 503.906.9210
i ] . Bend 20332 Empire Avenue, Suite F-1, Bend, OR 287701-5111

. www.nealabs.com .. . ) . 541.383.9310 fax 541.382.7588

AMEC- Portland : Project: “Cadet Mfg.
7376 SW Durham Road Project Number: | 2-61M-10135-LT2 _  Reported:
Portland, OR 97224 : ) ' Project Manager: James Feild _ . 05/10/02 14:24

North Creek Analvt:cal Portland

’ Reporting. - Spike  Somrce %REC RFD
Amnalyte I%esult Limit Units Level Result  %REC  Limits RFD Limit Notes |
Batch 2041012 - Wet Chem '
Matrix Spike Dup (2041012-MSD1) - . Source: P2D0825-10  Prepared: 04/30/02 Analyzed: 05/01/02
Bromid.q 4,38 0.556 ° mgl 441 . WD 99.3 75-125 1.15 40
}
North Creek Analytical - Portland : The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analptical report must be reproduced in its entirely.

Crystal Burkholder, Project Manager

North Creelx; Adalyﬁca!, Inc. 6 of 7
Envirenmental Laboratory Network

AMEC 002001




Seattle 11720 North Greek Pkwy N, Suite 400, Bothall, WA 88037-8244
4254209200 {ox 4254209210 -

Spokane East 11115 Montgomary, Suite B, Spokane, YWA 932064776
508.924.9200 ox 509.524.9290

Portland 3405 SW Nimbus Avenue, Beaverion, OR 87008-7132
503,906 9200 fax 503.906.9210

" e Bend 20332 Empiré Avestia, Suita F-1, Bend, OR mm 5711

www.ncalabs.com 541.383.8310 fox 541.3027685° )
AMEC-Portland o Projest: Cadet Mfg. - S .
' 7376 SW Durham Road Project Number: 2-61M-10135-LT2 o Reported:
Portland, OR 97224 ' Project Manager: James Feild . 05/10/02 14:24

Notes and Definitions

DET  Anslyte DETECTED

ND Analyte NOT DE_'IEC‘I‘ED 2t or above the reporting Tt

NR - . Not Reported

dry - Samplé results repo:ted on 2 dry weight basis. MRT.S are adjusted if %Solids are less th;m 50%.
wet Sample resnlts reported on a wet weight basis (asreceived)

RPD Relative Percent Difference

_ North Creek Analytical - Portland

Crystal Burkbolder, Project Manager

The results in this report apply to the samples analyéea’ i accordance with the ehain of
custody document. This analytical report must be reproduced in ifs entirety.

North Creek Analytical, Inc, 7 of T
Envirenmental Laberatory Network oo

AMEC 002002
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Seattle 11720 Nerth Creek Pkwy N, Suite 400, Bathell, WA 38011-8244
) 4254209200 fax 425.420.8210 .

™ . . Spokane  East 17115 Montgomery, Suite B, Spokang; WA 88206-4776
§09.024.9200 fax 502.524.8290 .

Portdand 9405 SW Nimbus Avenue, Baaverton, OR §7008-7132
503.906.9200 fax 503.906.8210 .

., Bend 20332 Empira Avenue, Suite F-1, Bend, OR 87705-5711

541.383.8310 fax 541.382.7588 '

www.pcalabs.com

Project: Cadet Mg,

DPW-7-24

P2D0827-24

AMEC- Portland .
7376 SW Durham Road Project Number: 2-61M<10135-LT2 Reported:
Portland, OR 97224 Project Manager: Tames Feild 05/10/02 14:26
ANALYTICAL REPORT FOR SAMPLES

I Sample ID LaboratoryID  Marix J Date Sampled Date Received
DPW-7-1 P2D0827-01 Water 04/26/02 1120 - 04/29/0211:15
DPW-7-2 P2D0827-02  Water 04/26/02 12:20  04/2/02 11:15
DPW-7-3" ' P2D0827-03 Water 047260021320 04129002 11:15
DPW-7-4 P2D0827-04 Water 04/26/02 14:20  04/29/02 11:15 -

© DPW-7-5 P2D0827:05 Water 04/26/02 15:20  04/29/02 11:15
DPW-7-6 P2D0827-06 Water 04/26/02 16:20  04/29/02 11:15
DPW-7-7 P2D0827-07 Water 04/26/02 17:20 0412902 11:15

 DPW-7-8 P2D0827-08 Water 0426/02 18:20  04129/02 11:15
DPW-7-9 - P2D0827-09 Water 04/26/02 19:20  04/29/02 11415
DPW-7-10 P2D0827-10 Water D4/26/0220:20  * 04/29/02 11:15
DPW-7-11 . P2D0827-11 Water 04/26/02 3120 . 04729/02 11:15
DPW-7-12 P2D0827-12 Water C04/26/0222:20  04/29/02 11:15
DPW.7-13 P2D0827-13 Water | 04026/0223:20  04/29/02 11:15
DPW-7-14 P2D0827-14 Water 04/27/02 00:20  04/20/02 11:15
DPW-7-15 P2D0827-15 Witer 0427002 0120 04/29/02 11:15
DPW-7-16 - P2D0827-16 Water 04/27/0202:20  04/29/0211:15
DPW-7-17 P2D0827-17 Water 0427002 03:20  04/29/02 11:15
DPW-7-18 P2D0827-18 Water 04/27/02 0420  04/20/02 11:15
'DPW-7-19 P2D0827-19 Water 04/27/02 0520 04/20/02 11:15
DPW-7-20 P2D0827-20 Water 04/27/02 06:20  04/20/02 11:15
DPW-7-21 P2D0827-21 Water - - 04/27/02 07:20 * - 04/29/02 11:15
DPW-7-22 P2D0827-22 Water 04/27/02 08:20°  04/29/02 11:15
DPW-7-23 P2D0827-23 Water 04/27/02 09:20  04/25/02 11:15

Water 0427/02 1020 04/29/02 11:15

The re.si;.’ts ir this report apply to the samples analyzed In accordance with the chain of

- North Creek Analytical - Portland

(o

Crystal Bu;lch/oﬂa, Proj ectrManagcr

 custody document. This analytical report must be reproduced in its entivety.

N North Creek Analytical, Inc. ' 1 of 7
: Environmentaf Laboratory Network

AMEC 002008



Seattle 11720 North Creek Plwy N, Sufte 400, Bothall, WA 38011-8244
: 4254205200 Fax 425.420.8210
Spokane East 11115 Mpiftgomery, Suite B, Spokane, WA D3208-4778
509.9245200 fax 509,924.8250 .
Portland 9405 SW Ninbiug Avénus, Beaverton, OR 97008-7132 -
. 503.506.9200 fax 503.906.8210
Bend 20332 Empira Avenue, Suite F-1, Bend, OR 977071-6711
541.383.9310 fax 541.382.7588

www.icalabs.com

AMEC- Portland : . Project: Cadet Mfg: ) _
| 7376 SW Durham Road _ Project Number:  2.51M-10135-LT2 Réported:
Poriland, OR 97224 . Project Manager: JamesFeild ' 05/10/02 14:26

Anions per EPA Method 300.0
North Creek Analytical - Portland

. Reporting ) B ]

Analyte ) : Result Limit Units Dilnfion  Method Prepared  Analyzed  Batch Notes
DPW-7-1 (P2D0827-01) Watér ) Sampled: 04/26/02 Received: 04/29/02

" " Bromide ND 0.500 mgf 1 EPA 300.0 . 04/30/02 05/01/02 2041012
DPW-7-2 (P2D0827-02) Water : - Sampled: 04/26/02 Recetved: 04/29/02
Bromide ) ND - 0.500  mgd 1 EPA300.0 04/30/02  05/01/02 2041012
DPW-7-3 (P2D0827-03) Water - - ‘ Sampled: 04/26/02 Received: 04/25/02
Bromide ' " ND 0.500 mgl 1 EPA 3000 043002 050102 2041012
DPW-7-4 (P2D0827-04) Water o . Samplcd: 04/26/02 . Received: 04/29/02
Bromide : ND 0.500 me 1 EPA 300.0 04730102 05/01/02 2041012
DPW-7-5 (P2D0827-05) Water . ) ) Sampled: 04/26/02 Received: 04/25/02

| Bromide ND 0500 mgl 1 EPA300.0  04/30/02 050102 2041012
DPW-7-6 (P2D0827-06) Water : c Sampled: 04/26/02 Received: 04/29/02
Bromids ND 0.500 mgfl - I EPA 300.0 04/30/02 D501/02 2041012
DPW-7-7 (P2DO827-0T) Water ' ' Sampled: 04/26/02 Received: 04/29/02
Bromide _ ND 0.500 mg/l 1 EPA 300.0 04/30/02 D5/01/02 2041012
DPW-7-8 (PZD0827-08) Water - .- : ' Sampled: 04/26/02 Received: 04/29/02
Bromide ’ ND 0.500 mg/l 1 EPA300.0  04/30/02 05/01/02 ;041012
DPW-7-2 (P2D0827-09) Water ) - Sampled: 04/26/02  Received: 04/29/02
Brpmidc ) - ND 0.500 mgfl. I EPA 3000 . 04/30/02 05/01/02 2041012
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain of
. custody document. This analptical report must be reproduced in its entiraly,

Crystal Burkhofder, Project Manager ' © North Creek Analytical, Inc. 20of7

Envirenmental Laboratory Network

AMEC 002007



www.ncalahs.com

Seattla 11720 North CreeX Plwy N, Suite 400, Bothell, WA 36011-6244
4254205200 fex 425.420.9210

T . Spokane  East 11115 Momgomery, Sute B, Spokane, WA 99208-4776

. 502.924.9200 Yax 509.824.9290 )
Partland 9405 SW Ninifus Avenue, Beavartan; OR 97008-7132
503.906.9200 fax 503.906.9210 _
Bend 20332 Empire Avenue, Suite F-1, Bend, DR 57701-5711
§41,383,9310 fex 541.382.7588 . :

AMEC- Portland
7376 8W Durham Road
Portland, OR 97224

Project: Cadet Mfg. . . L
Project Number: 2-61M-10135-LT2 Repaorted:
Project Manager: James Feild 05/10/02 14:26

Anioens per EPA Method 300.0
North Creek Analytical - Portland

, Reporting ‘ _ ,
Analyte Result Limit Units  Dilution = Method  Prepired ~ Analyzed  Batch Notzs
DPW.-7-10 (P2D0827-10) Water ~ Sampled: 04/26/02. Received: 04/29/02
Bromide ND 0.500 mg/l 7 1 EPA 300.0 04/39/0_2 DS/Q][DZ_’ 2041012
. DPW.7-11 (P2D0827-11) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0500 mgd 1 EPA30D0  OS/ON02  OS/OAZ 2050020 -
DPW-7-12 (PZD0827-12) Water Sampled: 04/26/02 Received: 04/29/02
Bromide o ND 0500 mgh 1 EPA3000  05A01/02 DS/0202 2050020
DPW-7-13 (P2D0827-13) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0500  mgh I EPA3000 050102  0SA02A2 2050020
DPW-7-14 (P2D0827-14) Water - . Sampled: 04/27/02 Received: 04/29/02
.Bmﬁlide ND- ) 0.500 mg/l 1 ) EPA 309.0 05/01/02 05/02/02 2050020
DPW-7-15 (P2D0827-15) Water Sampled: 04/27/02  Received: 04/29/02
Bromide ND 0.500 mg/l 1 EPA 300.0 05/01/02 05/02/02 2050020
DPW-7-16 (PZD0527-16) Water Sampled: 04/27/02 Received: 04/29/02
Bromide - ND 0.500 - mgA 1 EPA3000 050102  05/0202 2050020
DPW-7-17 (P2D0527-17) Water ' Sampled: 04/27/02  Recsived: 04/29/02
Brpmi_dc ' ND 0.500 mg/l 1 EPA 300.0 05/01/02 05/02/02 2050020
DPW.7-18 (P2D0827-18) Water Sampled; 04/27/02  Recejved: 04/20/02
Bromide ND - 0500 mgd I EPA300.0 050102 05/0202 2050020

North Creek Analytical - Portland

4

The resulls in this report apply 1o the samples analyzed in accordance with the chain of
’ custody document. This analytical réport must be reproduced in ifs entivety,

Crystal Burkho}_der:’Proj ect Manager

North Creek Anafytical, Inc. 3 of 7
Envirenmental Laboratory Netwoerk -

’ AMEC 002008



Seattla 11720 Narth Creek Pkwy N, Suite 400, Bathell, WA 98071-8244
475.420.8200 fax 425.420.8210 , -
Spokane  East 11115 Montgernery, Suite B, Spok VWA 99206-4776
50%.924.5200 fax 509.924,9280 .
Porttand 9405 SW Nimbus Avenue, Baavertan, OR 578087132
. 603.006.5200 jax 503.906.9210 -
Bend 20332 Empire Avenue, Svite F-1, Bend, OR §7701-5711

\ s _www.ncalabs.com 5413839310 fax 541 3827588

AMEC- Portlend Project: Cadet Mifg,

7376 SW Durham Road Project Number: 2-61M-10135-LT2 Reported:

Portland, OR 57224 Project Manager: James Feild .05/10/02 14:26

'Anions per EPA Method 300.0
North Creek Analytical - Portland. . .
o _ Reporting o . '

|Analyte- Result- Limit  Units - Dilution Method Prepared  Anafyzed  Batch Notes
DPW-7-19 (PZD0827-19) Water - o Sampled: 0427002 Received: 04/29/02

Bromide ND¥ O 0.5000  mgA 1 EPA300.0  0S/01/02  05/02/02 2050020
DPW-7-20 (P2ZD0827-2() Water . Sampled: 04/27/02 Received; 04/29/02

Bromide ND 0.500 mgd T EPA 3000 0501002  05/02/02 2050020
DPW-7-21 (P2D0827-21) Water _ Sampled: 04/27/02 - Received: 04/29/02

Bromide ND 0.500  meA 1 EPA 3000 050002  05/02/02 2050020
DPW-7-22 (PZD0827-22) Water Sampled: 04;’27/62 Received: 04/29/02,
‘Bromide ND 0.500 mg/l i EPA‘BO0.0 _05/01/02 0502702 . 2050020
DPW-7-23 (P2D0827-23) Water Sampled: 04/27/02 Received: 04/25/02
JBromidc'- ND 0506 mgl 1 EPA300.0 0500102 0§/02/02 2050020
DPW-7-24 (PZD0827-24) Water Sampled: 04/27/02 Received: 04/29/02

Bromide ND 0.500 mgl 1 EPA300.0  05/01/02

05/02/62 2050020

North Creek Analytical - Portland

The resulls in this report apply.tg the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Crystal Burkholder, Préject Manager

North Creek Analytical, Inc. 47
Environmental Laboratory Network

AMEC 002009. -



www.icalabs.com

Seattle 11720 North Creek Plwy N, Suite 400, Bothell, WA 98011-8243

425,420.9200 fax 425.420.8210

Spokane East 11115 Montgomary, Suiie B, Spokane, WA 992064775

509,924.9200 fax 509.924.9280

Portland 9405 SW Nimbus Avenue, Beavarton, DH 87008 7132

503.905.9200, fax 503.908.9210
541.383.8310 fax 541.382.7558

Bend 70332 Empire Avente, Suite F-1, Band, DR 9778 _5711 .

AMEC- Portland
) 7376 8W Purham Road
Portland, OR. 97224

~ Project:  Cadet Mip. .
Project Number: 2-61M-10135-LT2
Project Maneger: James Feild

05/10/02 14:26

Reported:

North Creek Analyti ical - Portland

~ Bromide

Matrix Spike (2050020-MSI)

Source: P2D0827-11

" Prepared: 05/01/02 Analyzed: 05/02/02

Reporting Spike Source "~ - %REC RPD :

Analyte Result ~ Limit  Units Level - Resuli %REC Limis RPD  Limit  Notes
Batch 2041012 - Wet Chem
Biank (2041012-BLKD) _ Prepared: 04/30/02 Analyzed: 05/01/02,
Bromide o ND 0500 mgd a
LCS (2041012-BS1)_ Prepared: 04/30/02 Analyzed: 05/01/02
Bromide 19,7 0.500 mgl 200 985  §5-115
Duplicate (2041012—DUPI) . Source: PZDO825-10 Prepared: 04/30/02 Analyzed: 05/01/02

" Bromide . ND . 0.500 mg/l ND 20
Matrix Spike (2041{}12-1\181) Source: P2D0825-10 Prepared: 04/30/02 Analyzed: 05/01/02
Bromide 433 - 0556 mgh 4.41 ND 082 75-125

" Matrix Spike Diip (2041012—MSD1) “Source; P2ZD0825-10 ~  Proparcd: 04/30/02 Analyzed: 05/01/02
Bromide _ 438 .556 mgl 141 ND | 993 75125 115 40
Batch 2050020 - Wet Chem
Blank {2050020-BLKI) Preparsd & Analyzed: 05/01/02
Bromide NDB 0500 mgil o i
LCS (2050020-B51) Prcj:m’red & Analyzed: 05/01/02
Bromide 19.5 0.500  mgfh 20.0 975  85-115
Dupiicate (2050020-DUPT) Source: P2D0827-11 Prepared: 05/01/02 Analyzed: 05/02/02

ND 0.500  mgfl ND 20

Bromide

4.42 0.556 mgf

441 ND 100 75-125

North Creek Analytical - Portland

'I?re results in this report apply fo !ke samples analyzed in aecordance with the chain of
cuistody dociment, This analvtical report must bé repmduced in its entirety.

Crystal Burkholder, T’roject Manager

North Creek Analytical, Ine.

50f7

- Emvirommental Laborafory Netwmk

AMEC 00201 0



Seaitte 11720 North Creek Pkwy N, Suite 400, Bothall, WA 98011-8244
425.420.9200 fax 425.420.8210 -
Spokane East 1115 Montgomary, Suite B, Spnkana, WA 99205-47?5
509,924,200 fax 509.924.9290 =
Portland 9405 SW Nimhus Avenue, Beavertan, GR ETUDB 1132
503.808.8200 fax 503.905.9210
Bend 20332 Empire Avenug, Suite F-1, Bend, DR 97701-5711

wwmnsat’abs.cnm . ) - 541.383.9310 fax 5413627588
AMEC- Portland © Puoject: Cadet Mfg, . :
7376 W Durham Road : - Project Number: 2-61M-10135-LT2 , . Reported: ~
Portland, OR 97224 , Project Manager: James Feild 05/10/02 14:26

Nerth Creek Aua!vtmal Pnrtland

Reporting Spike.  Source %REC RFD
Analyte ! Result Limit Units Level Result  %REC Limits RPD Limit Notes
Batch 2050020 - Wet Chem
Matrix Spike Dup (2050020-MSDI) - Source: P2D0827-11.  Prepared: 05/01/02 Analyzed: 05/02/02
Bromide , 4,34 0.556 . mgl T 4.4l ND 98.4 75-125 1383 40
|
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain of |

custody document, This analytical report must be reproduced in its entirety. '

O

Crystal Burkholder, Project Manager ' - North Cresk Analytical, Inc. 6 of 7
. o : : . i Environmenial Laboratory Network

ANMEC 002011



Seattls 11720 North Creek Plowy I, Suite 400, Bothell, WA 98013-8244
425.420,9200 fax 425.420.8210 .
Spokans East 11115 Montgomaery, Suite B, Spokane, WA 89206-6778
. 509,524,8200 fax 509.924.9280
Portland 3405 SW Nimbus Avenue, Beavertan, 0f §7008-7132 . -
503.806.9200 Tax $03.906.9210 ' ’ {

DET  Analyte DETECTED

 Analyte NOT DETECTED at or above the refiorting kirhit

L - . = Bend 20332 Empire Aveniis, Suite F-1, Bend, oR S7701-501% oL
wivw.nealabs.coin 541,383,931 fax 341.382.7588 P
AMEC- Portland ~ Project: Cadet Mfg. ) .
7376 SW Durham Road Project Number: 2-61M-10135.LT2 Reported:
Portland, OR 97224 Project Manager: James Feild : ’ 05/10/02 14:26
Notes and Definitions

ND

NR " Not Reported 7' )
dry . ‘Sa:ﬁ]:ile resulis reﬁoited ;n a dry weight ba.sa& MRLS are adjusted if |%chlic!s are l.es thanVSO%.

wet .Sample results reported on a wet wéight basi-s (as re.ceived)

RPD Relative Percent Difference

North Creek Analytical - Portiand

The results in this report épply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its eritirety,

Crystal Burkholder, Project Manager

North Creek Analytical, Inc, 7 0f 7
Enviranmental Laboratery Network

AMEC 002012
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Sentiie 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-B244
4264209200 fax 4254209210 - .

I Spakane East 13115 Mentgomery, Suite B, Spokans, WA 99208-4775
508.924.5200 fax 509.924.9290

Porfland " 9505 SW Nimbus Avenue, Beavarton, OR 97008-7132
503,906.8200 fax 503.806.9210 -

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 57701-5711

641.3838310 fax 541.362.7588 :

www.ncalabs.com

AMEC- Portland Project: Cadet Mfg.

P2D0833-24,

7376 SW Durham Road Project Number: 2-61V-10135-LT2 : Reported:
Portland, OR 97224 Project Manager: James Feild 05/10/02 14:29
' ANALYTICAL REPORT FOR SAMPLES
Sample ID ~ Laboratory D Matrix Pate Sampled Date R.eceived
DPW-13-1 P2D0833-01 Water 04/26/02 11:20  04/29/02 11:15
DPW-13-2 P2D0833-02 Water 04/26/02 1220 04/20/02 11:15
DPW-13-3 P2D0833-03 Water 04/26/02 13:20  04/29/02 11:15
DPW-13-4 P2D0833-04 Water 04/26/02 14:20  04/29/02 11:15
DPW-13-5 P2D0833-05 - Water 04/26/02 15:20  04/20/02 11:15
DPW-13-6 P2D0833-06 . Water 04/26/02 1620  04/29/02 11:15
| DPW-13-7 P2D0833-07 Water 04/26/02 1720  04/29/02 11:15
DPW-13-8 . P2D0833-08 Water 04/26/02 18:20  04/29/02 11:15
DPW-13-9 P2D0833-09 Water 04/26/02 19:20  04/29/02 11:15
DPW-13-10 P2D0833-10 Water 04/26/02 2020 04/29/02 11:15
DPW-13-11 P2D0833-11 Water 04/26/02 21:20  04/29/02 11:15
DFW-13-12 P2DO833-12 Water 0A/26/02 22:20.  04/29/02 11:15
DPW-13-13 P2D0833-13 . Water 04/26/02 2320 04/20/02 11:15
DPW-13-14 P2D0833-14 Water 04/27/02 00:20 0472002 11:15
DPW-13-15 P2D0833-15 Water 04/27/02 01:20  04/29/02 11:15
DPW-13-16 P2D0833-16 Water 04/27/0202:20  04/29/02 11:15
DPW-13-17 P2D0833-17 Water 04/27/02 03:20  04/29/02 11:15
DPFW-13-18 P2D0833-18 Water - 04/27/02 04:20  04/29/02 11:15
DPW-13-19 P2D0833-19 Water 04/27/02 05:20  04/29/02 11:15
DPW-13-20 P2D0833-20 Water 04/27/02 06:20  04/29/02 11:15
DPW-13-21 P2D0833-21 Water 042702 07:20  DA/29/02 11:15
DPW-13-22 P2D0833-22 Water 04/27/02 08:20  04/29/02 11:15
DPW-13-23 P2D0833-23 Water [04/27/02 09:20 ~ 04/29/02 11:15
DPW-13-24 Water 04/27/02 10:20  04/29/02 11:15

The resulls in this report apply fo the samples analyzed in accordance with the chain of
custody docmment. This analytical report must be reproduced in its entirety,

North Creek Analytical - Portland

North CreekAnanlficaL ine. : 1 of 7'

Crystal Burkiolder, Project Manager .
’ ‘ - Environmental Laboratory Network

AMEC 002016



Seattle 11720 North Greek Phwy N, Suite 400, Bothall, WA 98011-8244
425.420.9200 fax 425.420.9210 o
Spokane East 11115 Méntgomery, Suita B, Spokane, WA 99206-4770
500.924.9200 fax 509.924.5280
. Portland 3405 SW Nimbus Avenue, Basverton, OR 97008-7132
. 503.906.9200 fax 5(3.908.9210 .
Bend 20332 Empire Avenue, Suite F-3, Berd, DR $7701-5711
5413338310 fax 541.382.7588 : n

www.ncalahs.com

AMEC- Portland o : Project: Cadet Mfg.
7376 8W Durham Road - - Project Number: 2-61M-10135-LT2 Reported:
Portland, OR 97224 . ‘ - Project Manager: James Feild ’ o 05/10/02 14:29

~ Anions per EPA Method 300.0
North Creek Analytical - Portland

" Reporting . . - - o .
Analyte - *. Result Limit . _Units Dilution  Method Prepared  Analyzed  Batch Notes
DPW-13-1 (P2D0833-01) Water ‘ Sampled: 04/26/02 Received: 04/29/02
Bromide ND . 0.500 mg/l i EPA 3000 05/01/02  05/02/02 2050020
DPW-13-2 (P2D0833-02) Water ) ' e : Sampled: 04/26/02 Received: 04/29/02
Bromide ~ o - _ ND 0.500 mgh 1 EPA3000  05/01/02 050202 2050020
DPW-13-3 (P2D0833-03) Water ) : Sampled: 04/26/02 Received: 04/25/02
Bromide : . ND- 0.500 mg/l 1 - EPA300.0 05/01/02 . 05/02/02 2050020
DPW-13-4 (P2D0833-04) Water ' " Sampled: 04/26/02 Received: 04/29/02
Bromide ' ND. 0.500 mef 1 EPA3000  05/01/02  03/02/02 2050020
DPW-13-5 (P2D0833-05) Water 2 - Sampled: 04/26/02 Received: 04/'29/02
}Bromidc . ND . 0.500 mg/! 1 EPA 300.0 05/01/02 OSIOZI'QZ, 2050020
. DPW-13-6 (PZDO833-06) Water ' Sampled: 04/26/02 Received: 04/29/02
‘PBromide . o ND 0.500  mgh 1 EPA300.0 05002 0502/02 . 2050020
DPW-13-7 (P2D0833-07) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ) . Nb 0.500 rag/l 1 . ‘BPA 300.0 05/02/02 05/02/02 2050088
DPW-13-8 (P2D0833-08) Water . B Sampled: 04/26/02 Received: 04/29/02
‘Bromide ND 0.500 mgh - = 1 EPA 300.0 05‘."02}'02 05/02/02 . 205008&
DPW-13-9 (P2D0833-09) Water . Sampled: 04/26/02 Received: 04/29/02
Bromide . ND (.500 Imgﬂ 1 EPA 300.0 05/02/02 05/02/02 2050088
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
rj
Crystal Burkholder, Project Manager North Creek Analytical, Ine. ' -20of7

Environmental Laboratory Network

AMEC 002017



Seattle 11720 Narth Greek Pkwy N, Suite 400, Bethefl, WA 98011-8244

4754209200 fax 425.420.9210

East 13115 Maontqomery, Sutte B, Spokane, WA 992064776

509,924.5200 fax 509.924.9290

Portland 9805 SW Nimbus Avenue, Baaverton, OR 87003-7132
503.905.5200 1ax 503.906.9210

Bend 20832 Empire Avedue, Soite F-1, Fend, OR 87701-5711

541.383.6310 iax 541.382.7588 .

Spolane

www.nealabs.com

AMEC- Portland Project: -Cadet Mig.
7376 SW Durham Road Project Number: 2-61M-10135.LT2 Reported: .
Portland, OR 97224 Project Manager: James Feild 05/10/02 14:29
' Anions per EPA Method 300. D
North Creek Analytlcal Portland
. Reporting = .
Analyte Result Limit ~ Upts.  Dihifos Method Prepared  Analyzed  Batch Notes
DPW-13-10 (P2D0833-10) Water Sampled: 04/26/02 Received: 04/29/02
Bromide ND 0500 mg I EPA3000  DSA2/02  05/02002 2050088
DPW-13-11 (P2D0833-11) Water Sampled: 04/26/02 Received: 04/25/02
Bromids ' ND 0.500, mgll 1 EPA300.0  O5/02/02  05/03/02 2050088
])PW-IB—IZ {P2D0833-12) Water ~ Sampled: 04/26/02  Received: 04/29/02
Bromide ND 0.500 mgd 1 EPA300.0  D5/02/02 050302 2050088
DPW-13-13 (P2DU0833-13) Water " Sampled: 04/26/02 Received: 04/25/02
Bronude ND 0.500  mgh 1 EPA300.0  0SM2/02  05/03/02 2050088
DPW-13-14 (P2D0833-14) Water Sampled: 04/27/02 Received: 04/20/02
Bromide - ' ND 0500 mgt. 1 EPA300.0 05202  05/03/02 2050088
DPW-13-15 (F2D0833-15) Water Sempled: 04/27/02 Received: 04/25/02
Bromide ND 0500 mgt 1 EPA30DO  ©502M02  D5/03/02 2050088
DPW-13-16 (P2D0833-16) Water Sampled: 04/27/02  Received: 04/29/02
Bromide ND 0.500  mgh 1 EPA30D.0  05M2/02  05/03/02 2050088
DPW-13-17 (P2D0833-17) Water _ Sampled: 04/27/02 Received: 04/29/02
Bromide ND 0.500 mgi 1 EPA300.0 050202  05/03/02 2050088
DPW-13-18 (P2D0833-18) Water _ Sampled: 04/27/02  Received: 04/29/02
Bromide ND 0.500 mgh 1 EPA300.0  05/62/02 .05/03/02 2050088

North Creek Analytical - Portland

Crystal Burkholder, Project Manager -

The results in this report appbr 1o the samples analbzed in accordance with the chain of
custody document, This analyt