Groundwater Sampling Summary
Event 5, Fourth Quarter 2018

Final Supplemental Groundwater Sampling and Data Evaluation
Northwest Pipe Company, Portland, Oregon ECSI #138

Prepared for

Northwest Pipe Company

February 8, 2019

2020 SW Fourth Avenue Suite 300
Portland, Oregon 97201



Contents

Table 1. Groundwater Elevation Measurements

Table 2. Groundwater Quality Field Parameters

Table 3. Groundwater Quality Analytical Data for Natural Attenuation Parameters
Table 4. Groundwater Quality Analytical Data for Volatile Organic Compounds
Figure 1. Groundwater Elevation Contour Map, December 4, 2018

Figure 2a and 2b. Groundwater Investigation CVOC Concentrations (August 2003
through December 2018)

Attachment
A Field Sampling Sheets
B Laboratory Analytical Data Packages

C Data Quality Assessment Report



Table 1

Groundwater Elevation Measurements
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Measurement Point Ground Surface
Elevation Elevation Depth to Water Elevation
Well ID (NGVD 29, ft) (NGVD 29, ft) Measurement Date (ft bgs) (NGVD 29, ft)
MW-01 30.64 30.99 10/25/2016 12.96 17.68
1/10/2017 11.60 19.04
1/30/2017 11.23 19.41
4/25/2017 9.64 21.00
7/24/2017 11.05 19.59
12/4/2018 13.89 16.75
MW-02 27.66 27.97 10/25/2016 10.04 17.62
1/10/2017 8.70 18.96
1/30/2017 8.22 19.44
4/25/2017 6.66 21.00
7/24/2017 8.16 19.50
12/4/2018 10.98 16.68
MW-03 29.15 29.38 10/25/2016 11.63 17.52
1/10/2017 10.20 18.95
1/30/2017 9.69 19.46
4/25/2017 8.09 21.06
7/24/2017 9.82 19.33
12/4/2018 12.66 16.49
MW-04 30.12 30.77 10/25/2016 12.50 17.62
1/10/2017 11.07 19.05
1/30/2017 10.62 19.50
4/25/2017 9.00 21.12
7/24/2017 10.64 19.48
12/4/2018 13.49 16.63
MW-05 30.38 30.74 10/25/2016 12.70 17.68
1/10/2017 11.38 19.00
1/30/2017 10.98 19.40
4/25/2017 9.44 20.94
7/24/2017 10.82 19.56
12/4/2018 13.60 16.78
MW-06 29.82 30.06 10/25/2016 12.16 17.66
1/10/2017 10.80 19.02
1/30/2017 10.38 19.44
4/25/2017 8.79 21.03
7/24/2017 10.27 19.55
12/4/2018 13.11 16.71
T4S1IMW-02S 35.27 35.59 10/25/2016 18.35 16.92
1/10/2017 16.52 18.75
1/30/2017 16.10 19.17
4/25/2017 14.15 21.12
7/24/2017 16.39 18.88
12/4/2018 19.39 15.88
T4S1MW-03S 32.91 33.36 10/25/2016 19.04 13.87
1/10/2017 18.04 14.87
1/30/2017 17.61 15.30
4/25/2017 15.65 17.26
7/24/2017 18.09 14.82

12/4/2018 19.85 13.06




Table 1

Groundwater Elevation Measurements
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Measurement Point Ground Surface
Elevation Elevation Depth to Water Elevation
Well ID (NGVD 29, ft) (NGVD 29, ft) Measurement Date (ft bgs) (NGVD 29, ft)
T4S1IMW-09 33.47 33.75 10/25/2016 19.33 14.14
1/10/2017 18.47 15.00
1/30/2017 18.10 15.37
4/25/2017 16.46 17.01
7/24/2017 18.51 14.96
12/4/2018 19.99 13.48
T4S1MW-10 22.22 22.53 10/25/2016 8.16 14.06
1/10/2017 7.44 14.78
1/30/2017 7.20 15.02
4/25/2017 5.65 16.57
7/24/2017 7.57 14.65
12/4/2018 8.75 13.47
T4S1IMW-17 31.06 31.34 10/25/2016 14.89 16.17
1/10/2017 13.43 17.63
1/30/2017 12.87 18.19
4/25/2017 11.31 19.75
7/24/2017 13.75 17.31
12/4/2018 16.68 14.38
T4S1IMW-22 32.95 33.30 10/25/2016 15.46 17.49
1/10/2017 13.95 19.00
1/30/2017 13.44 19.51
4/25/2017 11.78 21.17
7/24/2017 13.63 19.32
12/4/2018 16.50 16.45
T4S1IMW-23 31.21 31.45 10/25/2016 13.72 17.49
1/10/2017 12.44 18.77
1/30/2017 11.82 19.39
4/25/2017 10.45 20.76
7/24/2017 12.34 18.87
12/4/2018 14.98 16.23
T4S1IMW-25 30.95 31.38 10/25/2016 15.11 15.84
1/10/2017 13.46 17.49
1/30/2017 12.95 18.00
4/25/2017 11.16 19.79
7/24/2017 13.54 17.41
12/4/2018 16.03 14.92
Willamette River 10/25/2016 5.03
1/10/2017 6.82
1/30/2017 6.07
4/25/2017 14.88
7/24/2017 4.00
12/4/2018 2.20

Notes:
ft bgs = feet below ground surface
NGVD 29 = National Geodetic Vertical Datum of 1929



Table 2

Groundwater Quality Field Parameters
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Date Temperature Conductivity Dissolved Oxygen Oxidation Reduction Turbidity
Well Sampled (°C) pH (uS/cm) (mg/L) Potential (mV) (NTU)
Northwest Pipe Company Wells
MW-01 10/26/2016 15.9 6.42 352 0.26 6 6.8
2/2/2017 16.0 6.64 385 0.01 -36 3.1
5/1/2017 15.5 6.56 423 0.12 36 3.0
7/26/2017 17.2 6.46 513 0.08 66 1.0
12/6/2018 15.0 6.61 460 0.47 -32 1.0
MW-02 10/26/2016 16.8 6.90 197 0.24 -138 0.7
2/1/2017 15.4 6.97 202 0.09 -136 8.2
4/27/2017 15.0 7.11 240 0.20 -142 8.1
7/25/2017 20.1 6.74 244 0.07 -141 1.0
12/5/2018 15.8 7.10 265 0.36 -167 1.6
MW-03 10/26/2016 16.4 6.61 281 0.32 -88 2.6
2/2/2017 15.9 6.76 321 0.26 -68 3.2
5/1/2017 15.5 6.56 334 0.07 -43 3.5
7/27/2017 17.0 6.55 360 0.08 -69 2.6
12/7/2018 14.6 6.74 372 1.02 -43 5.8
MW-04 10/26/2016 14.8 6.34 323 0.28 -59 4.1
2/1/2017 14.3 6.39 440 0.32 -45 1.3
4/27/2017 13.0 6.60 337 0.22 -59 5.0
7/26/2017 15.1 6.42 374 0.13 -66 8.1
12/6/2018 14.3 6.53 403 0.53 -48 1.3
MW-05 10/26/2016 15.5 6.50 375 0.17 -52 1.2
2/2/2017 15.7 6.59 426 0.33 77 1.8
5/1/2017 15.4 6.60 360 0.11 -40 0.5
7/27/2017 18.0 6.46 390 0.11 19 2.2
12/7/2018 13.5 6.71 386 0.62 -7 1.0
MW-06 10/26/2016 15.9 6.47 266 0.15 -76 2.7
2/2/2017 15.5 6.54 299 0.20 -47 2.8
5/1/2017 15.7 6.35 310 0.13 20 4.4
7/27/2017 16.6 6.27 322 0.07 -9 10.7
12/7/2018 14.3 6.61 395 0.66 -49 13.4
Port of Portland Wells
T4S1MW-03S 10/25/2016 14.2 6.42 245 0.86 72 0.5
2/1/2017 14.3 6.65 111 5.19 145 0.8
4/26/2017 13.2 6.62 87 8.96 167 1.6
7/25/2017 16.0 6.46 164 4.46 115 0.3
12/5/2018 13.4 6.53 203 0.63 161 0.2
T4S1IMW-09 10/25/2016 14.9 6.51 278 3.27 -53 1.6
2/1/2017 14.9 6.67 234 2.87 -41 0.9
4/26/2017 14.3 6.51 200 0.98 -20 4.2
7/25/2017 16.0 6.45 216 1.77 96 1.8
12/5/2018 14.8 6.76 176 1.49 187 0.5
T4S1IMW-22 10/25/2016 15.7 6.35 217 0.33 97 4.0
2/1/2017 14.4 6.40 255 0.30 132 1.2
4/27/2017 15.0 6.36 232 1.20 169 1.4
7/26/2017 16.0 6.25 242 0.88 117 0.7
12/6/2018 15.0 6.47 281 0.63 149 0.3
T4SIMW-23 10/25/2016 15.1 6.49 165 0.90 39 1.2
2/1/2017 14.2 6.54 177 1.31 51 1.4
4/27/2017 14.9 6.53 161 1.12 92 1.9
7/26/2017 18.0 6.57 165 1.47 61 0.6
12/6/2018 13.8 6.67 182 1.14 80 1.0

Notes:

°C = degrees Celsius

mg/L = milligrams per liter

mV = millivolts

uS/cm = microsiemens per centimeter
NTU = Nephelometric Turbidity Units
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Table 3

Groundwater Quality Analytical Data for Natural Attenuation Parameters
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Natural Attenuation Parameters (mg/L)

Iron, Ferrous Carbon
Sample ID Sample Date  Chloride Nitrate-N Sulfate TOC dissolved Iron® Dioxide® Methane
Northwest Pipe Company Wells
MW-01 10/26/2016 2.46 0.37J 10.1 1 1.59 - 81 1.25
2/1/2017 3.69 0.061 4.71 0.84 3.01 - 68.2 1.74
5/1/2017 4 0.029 3.57 1.34 1.53 - 82.6 3.12
7/26/2017 5.29 4.22 29.3 1.28 0.01 - 10.3 0.177
12/6/2018 2.5 0.2 8.5 1.2 - 4.72 50 0.62
MW-02 10/26/2016 1.98 0.023) 4.15 1.48 5.45 - 29.6 3.68
2/1/2017 2.5 0.39 8.09 1.23 5.39 - 17.6 33
4/27/2017 2.47 0.31 5.37 1.6 1.34 - 15.6 3.42
7/25/2017 3.14 0.27 5.88 1.52 5.91 - 19.3 5.33
12/5/2018 2.9 0.02 U 2.5 1.6 - 4.94 34 7.3
MW-03 10/26/2016 3.61 0.018J 10.2 1.27 6.14 - 53.6 1.48
2/1/2017 3.92 0.018 104 0.93 4.46 - 44.1 0.734
5/1/2017 5.47 0.0028 U 121 1.27 3.32 - 53.9 0.748
7/27/2017 5.19 0.011 9.48 1.33 6.31 - 57.6 2.67
12/7/2018 3.8 0.02 U 10 1.5 -- 2.96 45 2.2
MW-04 10/26/2016 3 0.043 ) 5.7 1.21 12.9 - 104 1.46
2/1/2017 4.9 0.0028 U 4.42 1.09 9.75 - 98.4 1.86
4/27/2017 4.52 0.011 2.35 1.40 9.83 - 82 1.21
7/26/2017 4.1 0.023 2.55 0.72 10.0 - 82.9 1.78
12/6/2018 33 0.046 J 4.1 1.7 - 2.96 80 2.9
MW-05 10/26/2016 5.36 0.34) 20.5 1.67 4.46 - 75.1 1.16
2/1/2017 7.03 0.57 29.7 1.5 0.0137 U - 74.9 0.887
5/1/2017 4.87 0.0028 U 11.9 1.33 4.17 - 50.5 2.31
7/27/2017 6.53 1.05 20.9 1.28 2.14 - 63.8 1.19
12/7/2018 3.5 0.02 U 7.1 1.6 - 1.85 40 1.7
MW-06 10/26/2016 5.07 0.016J 5.17 1.25 7.29 - 57.1 2.28
2/1/2017 6.12 0.0028 U 9.27 1.15 6.10 - 60.5 0.623
5/1/2017 6.2 0.0028 U 13.9 1.27 3.53 - 81.8 0.206
7/27/2017 5.18 0.0084 J 13.7 1.05 3.24 - 78.6 0.214 )
12/7/2018 5.2 0.02 U 8.7 1.5 - 1.87 55 3.5
MW-06 10/26/2016 5.05 0.017 ) 5.36 1.15 7.4 - 59.5 2.04
Duplicate 2/1/2017 5.95 0.003 ) 9.09 1.12 6.09 - 62.3 0.666
5/1/2017 6.21 0.0028 U 14 1.4 3.6 - 82.3 0.265
7/27/2017 5.21 0.01 13.6 1.16 3.22 - 80 0.382 )
12/7/2018 5.2 0.02 U 8.8 1.5 - 1.87 55 4.1
Port of Portland Wells
T4S1IMW-03S 10/25/2016 511 5.19 ) 24.7 ) 0.85 J 0.0304 J - 26.2 ) 0.0291 J
2/1/2017 0.86 1.23 4.54 0.39J 0.01 U - 13.9 0.0101J
4/26/2017 0.71 0.44 2.56 0.5 0.01 U - 9.6 0.00515 U
7/25/2017 1.9 3.79 124 0.56 0.01 U - 18.1 0.00495 U
12/5/2018 1.6 1.2 13 0.82 J - 0 37.5 0.1 U
T4SIMW-09 10/25/2016 2.76 ) 1.23) 5.97 ) 1.09J 7.62 - 49.1 ) 2.64 )
2/1/2017 1.7 2.94 5.66 0.61 4.41 - 29 1.22
4/26/2017 1.65 1.87 5.95 0.7 2.00 - 27.3 0.0225 )
7/25/2017 2.34 1.94 7.16 0.69 0.0321J - 30.8 0.0225 )
12/5/2018 1.8 1.2 5.6 0.66 J - 0 27.5 0.00025 U
T4SIMW-22 10/25/2016 2.8 0.095 J 549 1.19) 0.01 U - 48.4 ) 0.0159 J
2/1/2017 4.56 0.039 8.9 1.09 0.01 U - 84.5 0.0334
4/27/2017 3.38 0.92 10 1.18 0.01 U - 49.1 0.00605 U
7/26/2017 4.78 0.36 7.9 1.15 0.01 U - 60 0.0154 )
12/6/2018 6.1 0.02 U 15 1.3 - 0 50 0.16
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Table 3

Groundwater Quality Analytical Data for Natural Attenuation Parameters
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Natural Attenuation Parameters (mg/L)

Iron, Ferrous Carbon
Sample ID Sample Date  Chloride Nitrate-N Sulfate TOC dissolved Iron® Dioxide® Methane
T4S1MW-23 10/25/2016 3921 0.27 ) 7.67 ) 0.65J 0.221 - 52.9 0.00507 J
2/1/2017 4.24 0.58 8.74 0.68 0.185 - 26.9 0.0379
4/27/2017 3.36 0.42 7.76 0.78 0.0545 J - 20.4 0.00712 J
7/26/2017 4.07 0.36 4.83 1.18 0.11 - 27.5 0.0196 J
12/6/2018 3.6 0.42 10 0.79 ) - 0.02 26 0.068
Notes:

mg/L = milligrams per Liter
TOC = Total Organic Carbon

! parameter was measured in the field in 2018.

Qualifiers

U - the analyte was analyzed for but was not detected above the detection limit.
J - the analyte was detected, but the associated numerical value is considered an estimated quantity.
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Table 4

Groundwater Quality Analytical Data for Volatile Organic Compounds
Supplemental Groundwater Investigation
Northwest Pipe Company Portland Plant

Volatile Organic Compounds (pg/L)

PCE TCE cis-1,2-DCE VC
Portland Harbor ROD Concentrations (ug/L) 0.24 0.6 9.9 0.022
Northwest Pipe Company Wells
MW-01 10/26/2016 158 22.8 113 16.7
(1,280 feet to river) 2/1/2017 71.1 14.9 107 29.9
5/1/2017 61.7 13 220 51.6
7/26/2017 197 26.7 174 8.51
12/6/2018 98 13 160 19
MW-02 10/26/2016 0.0598 0.15 U 0.15 U 0.0652
(1,140 feet to river) 2/1/2017 0.169 0.15 U 0.20J 0.0370
4/27/2017 0.224 0.15 U 0.21) 0.0115 )
7/25/2017 0.451 0.15 U 0.41) 0.0190 J
12/5/2018 0.1U 01U 1.4 2.6
MW-03 10/26/2016 630 221 428 22.8
(975 feet to river) 2/1/2017 483 178 502 20.8
5/1/2017 657 283 847 26.1
7/27/2017 550 209 670 29.9
12/7/2018 490 160 850 46
MW-04 10/26/2016 28.2 38.4 111 4.45
(1,130 feet to river) 2/1/2017 12.4 20.3 119 9.73
4/27/2017 14.4 29.7 116 16.6
7/26/2017 18.5 35.4 137 9.43
12/6/2018 16 19 190 4.6
MW-05 10/26/2016 3,510 195 1,160 40.4
(1,370 feet to river) 2/1/2017 4,150 208 1,240 39.5
5/1/2017 949 92 634 70.7
7/27/2017 3,640 170 1,730 7.58 )
12/7/2018 1,200 85 1,600 77
MW-06 10/26/2016 287 60.4 1,160 170
(1,200 feet to river) 2/1/2017 805 147 1,590 51
5/1/2017 1,280 225 1,530 21.9
7/27/2017 810 128 1,080 18.3
12/7/2018 430 110 1,300 130
MW-06 10/26/2016 299 70.9 1,130 177
Duplicate 2/1/2017 760 145 1,600 53.9
(1,200 feet to river) 5/1/2017 1,280 228 1,550 20.7
7/27/2017 728 123 1,080 22.5
12/7/2018 400 110 1,400 130
Port of Portland Wells (Upgradient to Downgradient)
T4S1MW-22 10/25/2016 1.46 ) 4.6 ) 2.77 ) 0.0499 J
(1,010 feet to river) 2/1/2017 1.28 4.29 5.36 0.106
4/27/2017 1.43 3.56 2.11 0.022
7/26/2017 1.71 3.00 3.78 0.0638
12/6/2018 1.4 4.6 5.8 0.076 J
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Table 4

Groundwater Quality Analytical Data for Volatile Organic Compounds
Supplemental Groundwater Investigation

Northwest Pipe Company Portland Plant

Volatile Organic Compounds (pg/L)

PCE TCE cis-1,2-DCE VC
Portland Harbor ROD Concentrations (ug/L) 0.24 0.6 9.9 0.022
T4S1MW-23 10/25/2016 1.59 ) 0.15 UJ 0.70 J 0.008 UJ
(710 feet to river) 2/1/2017 0.937 0.41) 0.65 0.0188 J
4/27/2017 1.07 0.39 ) 0.42) 0.008 U
7/26/2017 1.21 0.29 ) 0.15 U 0.008 U
12/6/2018 1.8 0.61 1.4 0.023 J
T4S1MW-03S 10/25/2016 0.112 ) 0.15 UJ 0.15 UJ 0.008 UlJ
(160 feet to river) 2/1/2017 0.23 0.15 U 0.15 U 0.008 U
4/26/2017 0.117 0.15 U 0.15 U 0.008 U
7/25/2017 0.0508 0.15 U 0.15 U 0.008 U
12/5/2018 0.1U 0.1U 0.1U 0.02 U
T4S1MW-09 10/25/2016 0.0191 ) 0.15 UJ 0.15 UJ 0.0197 )
(145 feet to river) 2/1/2017 0.0177 ) 0.15 U 0.15 U 0.0113 )
4/26/2017 0.005 U 0.15 U 0.15 U 0.008 U
7/25/2017 0.0139 ) 0.15 U 0.15 U 0.008 U
12/5/2018 0.1U 0.1U 0.1U 0.02 U

Notes:

pg/L = micrograms per Liter

Results shown in bold denote detected concentrations.

Shaded values exceed identified ROD concentrations.

'ROD concentrations are selected from Table 17 of the Portland Harbor Record of Decision

(U.S. Environmental Protection Agency Region 10, 2017). Values were selected from remedial action objectives
(RAOs) 4 and 8 associated with migration of contaminated groundwater.

Qualifiers

U - the analyte was analyzed for but was not detected above the detection limit.

J - the analyte was detected, but the associated numerical value is considered an estimated quantity.

UJ - the analyte was not detected above the detection limit. However, the detection limit is approximate and may or
may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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LEGEND

Groundwater Elevation Contour
N~ (0.5 ft contour interval, ft NGVD29)

Groundwater Elevation Contour
7°\... (0.05 ft contour interval, to show detail in
| the NW Pipe Southeast Area, ft NGVD29)

— Groundwater Flow Direction
Investigation Wells
@ Groundwater Quality Monitoring
@ Water Level Only

@ Northwest Pipe Facility Boundary

Note: Groundwater levels measured between
12:00 PM and 1:15 PM on December 4, 2018.

During this period, the Willamette River stage
[ increased by 1.6 feet, as measured at the
T4S1MW:-02s] . A " | Broadway Bridge river gauge (USGS 14211720).
15!88}ft! -
A

Willamette River Stage (see note)

2.20 ft at 12:00 PM ' :

3.80ftat 1:15 PM ! ' ; ' L FIGURE 1

(NGVD 29, 1.55 ft below gauge datum) - Groundwater Elevation Contour Map

December 4, 2018
Supplemental Groundwater Sampling and Data Evaluation
Northwest Pipe Company, Portland, Oregon
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MW-03

PCE TCE cis-1,2-DCE VC

8/29/2003 19 1.0

1/11/2005 20 1.9

9/24/2007 15.6 3.0
10/26/2016 630 221
2/1/2017 483 178
5/1/2017 657 283
7/27/2017 550 209

12/7/2018

490 160

LEGEND
e Groundwater Quality Monitoring Well (CVOC concentrations in pg/L)

@ Well Used for Water Level Measurements Only

Groundwater Elevation Contour (December 4, 2018)
™\~ (0.5 ft contour interval, ft NGVD29)

Groundwater Elevation Contour (December 4, 2018)
7. (0.05 ft contour interval, to show detail in
the NW Pipe Southeast Area, ft NGVD29)

—» Groundwater Flow Direction
{__—1 Northwest Pipe Facility Boundary

1.0

0.68

1.7
428
502
847
670

850

u 10U

8/16/2004 21/11 2.0/1.9 1.0U/10U 1l0U/10U

05U

6/21/2005 5.0/12 1.8/2.1 1.0/05U 05U/05U
9/21/2005 9.0/9.7 1.7/1.8 0.79/0.79

0.5U/05U
10U

22.8

20.8

26.1

29.9

46

Notes:

0] - - =
. - . /_ - ' s -
s ¥ MW-06
’ PCE TCE cis-1,2-DCE VC
" Wiy - 1/11/2005 2,000D/1,900 D 1,000 D /960 D 740D /720 D 0.93/0.95
| 6/21/2005 2,100 D 1,500 D 1,300 D 5.7
9/21/2005 2,800 D 1,900 D 1,700 6.7
9/24/2007 1,210 D 466 638 D 3.1)
10/26/2016 287 /299 60.4 / 70.9 1,160/ 1,130 170/ 177
. > 2/1/2017 805 / 760 147 / 145 1,590 / 1,600 51.0/53.9
" 5/1/2017 1,280/ 1,280 225/ 228 1,530/ 1,550 21.9/20.7
7/27/2017 810/728 128/123 1,080 / 1,080 18.3/22.5
12/7/2018 430/ 400 '_110/ 110 1,300 / 1,400 _ 130/ 130
/ * ’_,-' Py 3
MW-02
PCE TCE  «cis-1,2-DCE ~ VC .
8/29/2003 1.0U 10U 1.0U 1.0U
- 8/16/2004  0.47 ) 10U 0.17 D 1.0U |
- 1/11/2005 05U 05U 05U 05U
6/21/2005 05U 0.5U 05U 05U
9/21/2005 0.5U 0.5U 0.5U 0.5U
9/24/2007  0.34 ) 10U 0.37) 1.0U
10/26/2016 0.0598 0.15U 0.15 0.0652
2/1/2017  0.169 0.15U 0.20J)  0.0370
4/27/2017  0.224 0.15 U 0.21J 0.0115)
7/25/2017  0.451 0.15U 0.41J 0.0190 )
12/5/2018 01U 01U 140 26

o MW-05
- PCE TCE cis-1,2-DCE VC

g 8/16/2004 52 D 5.6 160 D 0.54 J
1/11/2005 110 D 8.5 27 05U
- 6/21/2005 110 D 18 53 0.5U
9/21/2005 1,200 D 72D 160 0.5U
9/24/2007 1,420 D 78.2 337D 0.28 )

10/26/2016 3,510 195 1,160 40.4

- 2/1/2017 4,150 208 1,240 39.5

5/1/2017 949 92 634 70.7

7/27/2017 3,640 170 1,730 7.58)

12/7/2018 85

12/6/2018

TCE cis-1,2-DCE
8/29/2003 240 D 34 800 D 10
8/16/2004 1,000 D 80 D 1,200 D 8.5
1/11/2005 790 D 49 1,200 D 5.8
6/21/2005 470 D 45 840 D 43
9/21/2005 460 D 38 730 D 29
9/24/2007 146 D 14.7 386 D 6.6

10/26/2016 158 22.8 113 16.7

2/1/2017 711 14.9 107 29.91
5/1/2017 61.7 13.0 220 51.6
7/26/2017 197 26.7 174 8.51

160

MW-04

PCE

TCE cis-1,2-DCE VC

12/6/2018 16

All chlorinated volatile organic compound (CVOC) concentrations are reported in micrograms per liter (ug/L).
PCE = Tetrachloroethene; TCE = Trichloroethene; cis-1,2-DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride
U - the analyte was analyzed for but was not detected above the detection limit.

J - the analyte was detected, but the associated numerical value is considered an estimated quantity.

UJ - the analyte was not detected above the detection limit. However, the detection limit is approximate and may or may not

represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
Results shown in bold denote detected concentrations.

Shaded values exceed ROD concentrations selected from Table 17 of the Portland Harbor Record of Decision | ‘ |
(U.S. Environmental Protection Agency Region 10, 2017). Values were selected from remedial action objectives Feet

(RAOs) 4 and 8 associated with migration of contaminated groundwater. The following values are used:
PCE =0.24, TCE = 0.6, cis-1,2-DCE = 9.9, and VC = 0.022. All values in pg/L.

8/16/2004 150D /74 D 31/25 500D/310 D 180D/120 D

1/11/2005 190 D 38 210 D 72
6/21/2005 130 D 28 150 D 59
9/21/2005 140 D 24D 160 55
9/24/2007 147 D 43.8 49.8 20.9
10/26/2016 28.2 38.4 111 4.45
2/1/2017 124 20.3 119 9.73
4/27/2017 14.4 29.7 116 16.6
7/26/2017 18.5 354 137 9.43

190

4.6

FIGURE 2a
Groundwater Investigation CVOC Concentrations
August 2003 through December 2018

Supplemental Groundwater Sampling and Data Evaluation
Northwest Pipe Company, Portland, Oregon I
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T4S1IMW-23
TCE cis-1,2-DCE
9/2/2004 6.2 16
2/4/2005 b 1.2 0.86
5/6/2005 5 2.2 4.1
10/25/2016 0.15 UJ 0.70 J
2/1/2017 0.41) 0.65
4/27/2017 0.39) 0.42 )
7/26/2017 0.29 ) 0.15 U
12/6/2018 .80 0.61 1.4

J A

.
BNa

TASIMWE23

VC
0.48 )
05U
05U
0.008 UJ
0.0188 J
0.008 U
0.008 U
0.023J |

T4AS1MW-03S

PCE TCE
4/21/2004 0.7 0.29)
8/30/2004 1.8 13
1/31/2005 14 35

5/5/2005 1.9 0.42)

10/25/2016 ~ 0.112) 0.15 UJ

2/1/2017 023 015U
4/26/2017  0.117 015U
7/25/2017  0.0508 015U
12/5/2018 01U 01U

T4S1IMW-09

cis-1,2-DCE VC

2.3 05U

89 5.4

15 13

7.6 05U
0.15 UJ 0.008 UJ
0.15 U 0.008 U
0.15 U 0.008 U
0.15 U 0.008 U

01U 002U

TCE cis-1,2-DCE VC

4/20/2004 0.15
9/1/2004 05U
2/9/2005 05U
5/9/2005 0.13 U

10/25/2016 0.0191 J
2/1/2017 0.0177 J

4/26/2017  0.005 U

7/25/2017 0.0139 J

12/5/2018 01U

LEGEND
e Groundwater Quality Monitoring Well (CVOC concentrations in pg/L)
@ Well Used for Water Level Measurements Only

Groundwater Elevation Contour (December 4, 2018)
™\~ (0.5 ft contour interval, ft NGVD29)

Groundwater Elevation Contour (December 4, 2018)
7. (0.05 ft contour interval, to show detail in
the NW Pipe Southeast Area, ft NGVD29)

— Groundwater Flow Direction
D Northwest Pipe Facility Boundary

05U 05U
05U 05U
05U 0.5 UJ
0.12 U 0.22 U
0.15UJ 0.0197J
015U  0.0113)
0.15 U 0.008 U
0.15 U 0.008 U
01U 0.02 U |

Notes:

All chlorinated volatile organic compound (CVOC) concentrations are reported in micrograms per liter (ug/L).
PCE = Tetrachloroethene; TCE = Trichloroethene; cis-1,2-DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride

U - the analyte was analyzed for but was not detected above the detection limit.

J - the analyte was detected, but the associated numerical value is considered an estimated quantity.

UJ - the analyte was not detected above the detection limit. However, the detection limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
Results shown in bold denote detected concentrations.

Shaded values exceed ROD concentrations selected from Table 17 of the Portland Harbor Record of Decision
(U.S. Environmental Protection Agency Region 10, 2017). Values were selected from remedial action objectives
(RAOs) 4 and 8 associated with migration of contaminated groundwater. The following values are used:

PCE =0.24, TCE = 0.6, cis-1,2-DCE = 9.9, and VC = 0.022. All values in pg/L.

\\PDXFPPOT\PROJINORTHWESTPIPECOMPANY\485880PORTHARBSUP\GIS\MAPFILES\2019\FIGURE2_CVOC_CONCENTRATIONS_2003-2018.MXD GGEE 1/25/2019 1:12:49 PM

9/2/2004
2/4/2005
5/6/2005
10/25/2016
2/1/2017
4/27/2017
7/26/2017

_ 12/6/2018

FIGURE 2b

TAS1IMW-22

TCE

cis-1,2-DCE
23
36
49
2.77)
5.36
211
3.78
5.8

0.23 )
0.97
0.88

0.0499 J
0.106
0.022
0.0638

0.076 )

Groundwater Investigation CVOC Concentrations
August 2003 through December 2018

Supplemental Groundwater Sampling and Data Evaluation
Northwest Pipe Company, Portland, Oregon
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Attachment A
Field Sampling Sheets and Notes



CH2M WELL SAMPLING FIELD LOG

Date: /2;/]'//57

Project #: 682722CH.RI.02 Well 1.D.: Tﬂ/ 5) Mw- (09

Field Team: @p> + LT

Total Depth (ft) 2, 50 ()DTW(ft) ;9. a)f (X 9,)3 galfft) = Well Casing Volume (gal.) = _/ . Iy

IField Conditions: UL Cuvpt

Decontamination: Alconox wash, DI wash

) PURGE INFORMATION.

('.'._-\
- |Purge Method:  Transient peristaltic pump with | | new or |\{ dedicated polyethylenetéfion-linegtubing

Pur—e Method:  Dedicated submersible pump with | | new or | cated polyethylene tubing
urg

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

uPump Suction Depth (ft): ~ E@— Pf Purge water disposal: DV/ Vi

{Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
(gallons) | J{uSfcmy~| (°C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Targst M e +-10if>| 0.03
Stabilization = +-3% - +-01 ] +-10 +-0.3 vl
Criterla 10 NTU 0._08
Time ;

{0:7"7‘ y(/ﬂ on
[0:30 | 6. vy (j)._‘l-?‘/ 1433 6,70 17.b] 210 [2.27 2001 CUBR, Lo Ves(

Jot Yg | 2] 0.1 148616, 7H 1864 1.50 | ¢ .al e W T

[0: 73 2&5‘,_5{/%/‘135 6.2 758 | Y26 | 0 [ TL Corm, Loty

%7917 1 (2.3 | MP]C. 7 _/X'?-.‘o /‘{") 0510 |[zor| Cutat, coLomss

=
N
<J

Start Sampling- = -l S === i T

End Sampling

*VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystai Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling

DATE: |2 -0 19

Groundwater Sampling

Project #: 682722CH.RI.02

Time: || : pO

welli: THSLMW-0g

Number of Sample
Containers (Circled)
"Equip- | Dupli- | Paren Shipping
Sample L.D. ment | cate |Sample |Volume| Type Pres. Date Analytical Method
Organic Constituents
[TCE, cis 1,2-DCE 3 3 m 40 mL Glass HCI EPA 8260C, no headspace
N
| Bee 3 3 3 [ domt|—Gtass—|—Her— | N
Metals
O. W‘SLL
Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous Iron
Natural Attenuation Monitoring Constituents
Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride 1 1 @ 250 mL Poly None Chloride (300.0_28D)
TOC 1 1 @ 250mL| Glass | H2S04 SM5310
Carbon Dioxide = Field measurement Only 1;},5’"‘6[&, HACH CO2 Test Kit
Methane . 3 3 G 40mL | Glass HCI RSK 175, no headspace
"Duplicate D — Time: ~
Comments: - -
= e

FieldSampleLogsNov2018, Analyses

Page 2 of 2




CH2M WELL SAMPLING FIELD LOG

Date: 12/5 /&

Project #: 682722CH.RI.02 Well 1.0.: TS [ mw-0% s
Field Team: [+ + &P0
Total Depth (ff) 30 ()DTW (ft) [9.%4 (X0.iFgal\t) = Well Casing Volume (gal.) = /. 43

Field Conditions: ~ SIANpMY , WDy ;Y IV IE
IDecontamination: Alconox wash, DI wash

PURGE INFORMATION

Y4 Purge Method: Transient peristaltic pump with | | new or m dedicated polyethylene/téflon-lined tubing
*  |Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft):  ~ 75 T @roc Purge water disposal: DP/VM
Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate | DTW
(gallons) | Thsiemy | ¢c) | pH | mv) maiy | (NTus) | @em) | () * Clarity/ Color/Remarks
Target +/-10if>| 0.03-
Stabilization - +/- 3% - +/-0.1 +/-10 +/-0.3 .
Criteria 10 NTU 0.08
Time T ;

50 | end{on | i
fv:00 10 % (020413 (3w |l 1] 093|040 003 128,09 CLERY,, (oo LLe

DOWN

h 0 i 2 0203 136|653| 1615|033 {0.23]9,10 [0.02THENE=D PUme

h2:15 |3 4 paoa |2eXjendicod |0.6F | 01b || g, | Sants 8rri ),

h2:20 (2 2 [0.20213.38663| 105 | 0.43 [0.21 [p0g [17.95]

W2 25 (start sampiing | = —

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722CH.RI.02

DATE: |72 -DS~-}VQ Time: |2 :25 wellID: THSL MW - 038
Number of Sample
Containers (Circled)
"Equip- [ Dupli- | Paren Shipping
Sample L.D. ment: | cate |Sample|Volume| Type Pres. Date Analytical Method

Organic Constituents

TCE, cis 1,2-DCE 3 3 (3 ) 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC 3 3 3 40mL | Glass HCI ' EPA 826051V, space
Metals

D-e«vvt)[/f_

Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous Iron

Natural Attenuation Monitoring Constituents

@ ‘ Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride -1 1 1 250 mL Poly None Chloride (300.0_28D)
TOC 1 - 1 @ 250mL| Glass | H2S04 SM5310
Carbon Dioxide b . Field measurement Only 3:} i WB;L HACH CO2 Test Kit
Methane - 3 3 @ 40mL | Glass HCl RSK 175, no headspace
"Duplicate D — ¥ Time: ™

Comments: — .,

FieldSampleLogsNov2018, Analyses Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

pate: [L <0< ~/Q

Project #: 682722CH.RI.02 Well LD.: [/JIV - 03

Field Team: [T + <13

Total Depth () 1.00 ()DTW () [0. 98 (X 0.7 galft) = Well Casing Volume (gal.) = [. +0

[Field Conditions: 5N | WINDY Y3°F

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

X Purge Method: Transient peristaltic pump with| | new or | }Q dedicated polyethylene/@l@;ﬁjﬂad tubing

Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): Purge water disposal: DR |/ /]

[Comments/Exceptions to SAP: AT ~\5 f1  TURIG eO0T ST Ck , HAD D

WIGLLE Tupii Tu  GET To DePTit

Purge | Specific Dissolved Purge
Volume _C%nduct. Temp. ORP Oxygen |Turbidity| Rate | DTW
(galions) | W2iem) | (c) | pH (mv) mgiy | (NTus) | @em) | () * Clarity/ Color/Remarks
arget +/-10if>| 0.03 -
Stabillzation - +/-3% - +/-0.1 +/-10 +/-0.3 .
Criteria 10 NTU 0.08
Tima — —t— _ — .

F:00. | oy o

W sT2 0 [pawls a0 422 |ngl| @Rk Lwess

410 15 (0.0 O\ iz ]|-1%.6[ 059 [3.40 [0-10 |(1.32 TUENTD PVMP WELD

DUV
4: 7517 20 2ok [150B{ A4 (141 0.60 |5 9F{ 000125

4: 3020 (0260|1534 [-u52| o gy |23F P00 12T

425134 [0 wek Is.0blan [HY4] 04| 24Dje-0% [(.22

44012, F 1066|5901 W HROT0.5D | 219 .o bfit L1 e

M:bs |40 |0 eYis. Gl [1015]0.5F |].F6 [0.06)I13

M50 (43 0@ |s.e0n Ao |) 6o (oo |ildl

M55 |0 |0-265]15:34 310 |-WAL 050 |10 |o-04i| 22

Ire —\G Stan_samp"ng__ - - — B PR e P . M o

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Page 1 of 2



Groundwater Sampling
Project #: 682722CH.RI.02

DATE: Vb—g—% Time: | b : ¢

Laboratory Analytical Program - Quarterly Sampling

wellID: MW - o 2
ﬁumEer of gample
Containers (Circled)
"Equip- | Dupll- | Paren Shipping
Sample L.D, ment | cate |Sample|Volume| Type Pres. Date Analytical Method
LOrganic Constituents
TCE, cis 1,2-DCE 3 3 { 3 ) 40 mL Glass HCI EPA 8260C, no headspace
W ————3— 13 — 3| 40mL| Glass HCI W
Metals

Dissolved Ferrous Iron

Natural Attenuation Monitoring Constituents

F.qemah

Field measurement Only

HACH DR890- Ferrous lron

Nitrate, Sulfate, Chloride

D Nitrate (300), Sulfate &
1 1 250 mL Poly None Chloride (300.0_28D)
TOC 1 . 1 m 250mL| Glass | H2S04 SM5310
Carbon Dioxide = Field measurement Only 3‘{ W\-S 11' HACH CO2 Test Kit
hMethane - 3 3 Q 40mL | Glass HCI RSK 175, no headspace
||Duplicate D Time:. —— -
. lComments: ~ i

FieldSampleLogsNov2018, Analyses

Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

Date: l2’/‘4’//"!:

IJProject #: 682722CH.RI.02 well 1.D.: AW - 0+t

Field Team: T + ©D

Total Depth (ft) 2.7 .31 (-) DTW (ft) lZ; H 72 (XD i?¥galft) = Well Casing Volume (gal.) = Z. A

IField Conditions:  CLEh R, SLIGHTLY PEEELY =

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

. i
)( Purge Method: Transient peristaltic pump with | | new or |X1 dedicated polyethylen@@jiﬂéd tubing

Purae Method:  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

lPump Suction Depth (ft): « L‘, iz TUBING OuT o7 WTl{ Purge water disposal: [ R/Um

Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
(gallons) | (uSicm) (°C) pH (mV) (mg/L) (NTUs) | (gpm) () * Clarity/ Color/Remarks
Target +-10if>| 0.03-
tabllization - +1- 3% - +/-0.1 +/-10 +/-0.3 .
ritsria 10 NTU 0.08
——— T s - . —t
3 : 5L | Pymf on

q:102.6 | 359 [393(¢u46|9.3 [2.03 |14 p.oq|i3 5y WENE cowiles

a:2513.1 |36 |39 ¢us|-24 Lot |39 |0.0% [i3.54

q:30(3. |30F p2I04D|-0.2 | 0.90 0.39 |0.10 ‘35‘-{“"%3".%"””

":LTLIM
q:3% %*f“r.o 326 B o0 |- gg |0 A1 0. DF 0001353

Do |y, o (204 1254001 |-1%.3|0.wl |0.3F|0-78] %55

q:45 4.4 |35%F |4.13[651|-13.5]0.5¢ |05 [0-091355

A.50 |5 1 |32 |IM32052|-395 (064 |23 |000|i3 64

Q.55 5. |29 |4 |05 -4641053 |14 o, 10|i354 4

.06 |6, (403 [1M23us3 FU8H0.53 |11 o.10]i3.54

0 0% |start sampling = - : e —— e

End Sampling

*\VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722CH.RI.02

DATE: /L= Ob -\ Time: 10 : 05 weltip: W ~0H
Number of Sample
Containers (Clircled)
Equip- | Dupll- | Paren Shipping
Sample L.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method

Organic Constituents

TCE, cis 1,2-DCE 3 3 @ 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC T3 3 40 mL ass | HCt—————i-EPA-8266SIM, o tieadspace
Metals

2.-90™s 1
{Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous lIron

Natural Attenuation Monitoring Constituents

(‘) - Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride 1 1 1 250 mL Poly None Chloride (300.0_28D)
TOC 1 - 1 @ 250mL| Glass | H2S04 SM5310
Carbon Dioxide . .__Field measurement Only ?0 "3 h- HACH CO2 Test Kit
Methane - 3 3 OQ 40mL | Glass HCI RSK 175, no headspace
"Quplicate D — i Time:

[
Comments: =i2

FieldSampleLogsNov2018, Analyses Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

Date: |2~ 0L~ /%

Jfroject #: 682722CH.RI.02 Well 1.D.: T4 S i - 23
Field Team: | 4 <S5
Total Depth (ft) 2 & (-)DTW (ft) |Y.5 + (X 0./#gal\ft) = Well Casing Volume (gal.)= | 7 |

Field Conditions:  suNNY , WingY  4[°F

Decontamination: Alconox wash, Di wash

PURGE INFORMATION

)
\/ Purge Method: Transient peristaltic pump with | | new orl,m dedicated polyethylene/feflon-linéd tubing

2 X Purae Method : Dedicated submersible pump with | | new or| | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): 3. FPT Tuent 0UT 0F WLl Purge water disposal: )£ () Y\

Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) *c) pH (mv) (mgiL) (NTUs) | (gpm) (f) * Clarity/ Color/Remarks
Target
Stabliization | - 3% - | #04| w10 | 403 |*-101F>) 003

Criteria 10NTU 0.08

Time

10:50 [PUmP |oN__

010 119 | 197 12,949 [3.0 .12 302 0.6|l4,q9| C-oAE, Cooriess

15 (225 | el |13A6.Ae. 157 .00 [B8%% a9
Wi (1.6 | 1B0 loate 6HF-4 126 |[,09 &%?q_ﬂ?_mﬁmgwm
125 as el 59 oi3e2| 119|102 (8E (500

b 20]3.05° 192 |12.810.A|46.3| 1.4 |0.90]  |449

H =25 |start sampling = ———== = — I

End Sampling

*VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Page 1 of 2



Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722CH.RI.02

DATE: |2 ~—Clb—tg Time: || :25 welliD: T HSAMW -23
Number of Sample
Containers (Circled)
quip- [ Dupli- | Parent | Shipping
Sample L.D. ment: | cate |Sample |Volume| Type Pres. Date Analytical Method

Organic Constituents

TCE, cis 1,2-DCE 3 3 G> 40 mL Glass HCI EPA 8260C, no headspace
PCE, VC_ 3 -3 43 140m Glass | HCT | | EPA8250STV, ho-headspace
Metals

O. OZU%

Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous Iron
Natural Attenuation Monitoring Constituents

Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride .1 1 m 250 mL Poly None Chloride (300.0_28D)
TOC 1 1 (\?3 250 mL} Glass | H2S04 SM5310

2me L

Carbon Dioxide =i .__Field measurement Only HACH CO2 Test Kit
Methane Z 3 3 @ 40mL | Glass HCI RSK 175, no headspace
"Duplicate D /. 2 | Time: —— :
Comments: — 3

FieldSampleLogsNov2018, Analyses Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

pate: |2 D=/ D

Project #: 682722CH.RI.02 Well 1D TUS 1w -27
Field Team: {7 | S
Total Depth (ft) 7.2 (A DTW (ft) [(7.5 | (X @./7 galWit) = Well Casing Volume (gal) = /. /O

Field Condiions:  SufwY ,10iNpM 40°1F

Decontamination: Alconox wash, DI wash

A PURGE INFORMATION

)( Purge Method: Transient peristaltic pump with | | new or |X] dedicated polyethylene@%ﬁnéd tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or| | dedicated polyethylene tubing

Pump Suction Depth (ft): ~\ T TUOING OUE OF WA Purge water disposal: DQ_UM

Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
(gallons) | (nSicm) (*C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
[Target
Stblization . +-3% - | er0a| #-10 | 403 *4}‘1:;3 060:8-
Criteria i
Time TR :

11:00 |pump| ON :

\2 15 |1.9 2181 tl.qu é.q'q 4 Y | %% 0.3 0.0 bss U2AR ((pLoRLESS

TURNE) PUMP Seeee prum A
20| L |38 |15.93]647 (1.2 03B |0-D5|0.00 |([53

25 |2, |28 |PILaarS|oet 021 |o.09fikRY
N0 lat |28 [B.01|e43|iYg 0.6 |01 [0.0p 1077

-~
-~

\‘b—%-g Start-Sampling

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear

Page 1 of 2
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722CH.RI.02

DATE: 12/006 1% Time: 12 : 25 WellID: THSImw-~22
Number of Sample
Containers (Circled)
Equip-| Dupli- | Parent Shipping
Sample I.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 Gw 40 mL Glass HCI EPA 8260C, no headspace
/—/‘\\
PCE, VC 3 [ T3 40 mi—|—Glass | —HCI{———— | EPA'8260SIM, no headspace
Metals

Dissolved Ferrous Iron

0.0m4

Field measurement Only HACH DR890- Ferrous Iron

Natural Attenuation Monitoring Constituents

m Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride 1 1 \1/ 250 mL Poly None Chloride (300.0_28D)

TOC 1 ‘ 1 1 250 mL 9las_s H2804 SM5310

Carbon Dioxide 4 Field measurement Only D> emzh HACH CO2 Test Kit

[Methane ) 3 3 3 40mL | Glass HCI RSK 175, no headspace
"Duplicate D — Time: ™ i

Comments: CREER

FieldSampleLogsNov2018, Analyses

Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: |2-0 W -1 6

Project #: 682722CH.RI.02 Well 1.D.: MWV -0 1

Field Team: LT 4+ &

Total Depth (ft) 24 .5 + () DTW () 1D 710 (X 0.7 gal\ft) = Well Casing Volume (gal.) = /. @/

[Field Conditions:  SUNNY{, Bpeezs/ Y&~

Decontamination: Alconox wash, DI wash

PURGE INFORMATION

S—
K Purge Method: Transient peristaltic pump with | | newor | )q dedicated polyethylen@l_qmlined tubing

Purge Method :  Dedicated submersible pump with | | new or | | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~\ =7 Tug/ice, 0wt OF well Purge water disposal: )£ () /Y]

|Comments/Exceptions to SAP:

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity| Rate DTW
(gallons) | (uSicm) (*C) pH (mV) (mgiL) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
arget +-10if>| 0.03-
Stabllization - +/- 3% - +/-0.1 +/-10 +/-0.3 .
riteria 10 NTU 0.08
e — —— A : e -

%: 20 UMY m\\

:4s5 1.2 (44l |ludesd|in.y | 2.09[034|0,0th3a | LReCOCEESS

%1501 5 4526 Il |06T-7+.90:20 |i.32 |0,/ |510,|T"“’JNZD‘"/"’“‘°'1"lﬁM

DONA
%:65 |2 |uBy¢ |5.096.00[10-}|p. &Y |1.0d-|0.04]12.90|

% 0o |20 450 [16,01 6.60-1.9|0.56 |0.¢0 0061590

4:05 | 2.4 | 459 [14.95)6.0! [H1B0|p, &1 |0.90|0:08(12.94

i 10 15,7 [4po |[4.950 2.3 0.4F|0 93 00612400

112‘1‘/‘6181’&1‘ Samplmg pa—r . = : — = ——

End Sampling

*VC =Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Clear C = Clear CC = Crystal Clear
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722CH.RI.02

DATE: l’LIOUH‘b Time: f"/ HE Y Well ID: WMW=~04
Number of Sample T~
Containers (Circled)
quip-| Dupli- | Paren Shipping
Sample L.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
Organic Constituents
TCE, cis 1,2-DCE 3 3 @ 40mL | Glass HCI EPA 8260C, no headspace
—PCEMG—— T3 3 | 3 40mL | Glass HCI 82605IM,
Metals
432 mq)L
Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous Iron
Natural Attenuation Monitoring Constituents
Nitrate (300), Sulfate &

(Nitrate, Sulfate, Chloride 1 1 (D 250mL| Poly None Chloride (300.0_28D)
ITOC 1 1 m 250 mL| Glass | H2S04 SM5310

50mag (L :
||Carbon Dioxide Field measurement Only / HACH CO2 Test Kit
Methane 3 3 3 40mL | Glass HCI RSK 175, no headspace
||Duplicate iID — Time: — '
Comments: — as

FieldSampleLogsNov2018, Analyses Page 2 of 2



CH2M WELL SAMPLING FIELD LOG

Date: fl?/f ?/,f_.?

Project #: 682722CH.R1.02 Welll.D.: ) - 77

IField Team: [0 LA

Total Depth (ff) = V.10 (JDTW(f) |1.L} (X ¢, | }gal\ft) = Well Casing Volume (gal.)=  ~ ;)

Field Conditions: Yoz- . sy

Decontamination: Alconox wash, DI wash

PURGE INFORMATION —

"/ |Purge Method:  Transient peristaltic pump with [<Z new or |\l fledicated polyethylene/téflon-lined subing

Purge Method : Dedicated submersible pump with | | new oﬂ | dedicated polyethylene tubing

Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): - 7o '. Purge water disposal: {:),af-w"l

Comments/Exceptions to SAP:  ~-Y ' [j= TWozVe o oF WL fon 10 Svltyoe

— WERUHEAN) (BT = 01 fion

Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate | DTW
(gallons) | (uS/cm) (*C) pH (mV) {mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target +-10if>| 0.03-
Stabilization - +/-3% - +/-0.1 +/-10 +/-0.3 .
Gittaria 10NTU | 0.08
Time ) | ST : | FE FELT i ' :
MY | fvmlf ey T )
g g Y : : W tr Yene—
5L | o3| pax | I3 63| -6l | 137 | 740 JLY5| S¢, 559, reum- vosd.

A 13|20 |30 [r e -YST L3 S al|o ot 11 cvea, covomsy

o [2.5 | 361 [t M=tio| dag|Fa|  ngg e ooy

Q:L‘1 7/-’1’7 T Ay (J?’y.,kﬁd [, oL )—.\K_D 0,07 11,82 AL, (oS

o) Start Sampling—— = * = —_— e S

S
“

End Sampling

*VC =Verycleudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear € = Clear CC = Crystal Clear
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Laboratory Analytical Program - Quarterly Sampling
Groundwater Sampling
Project #: 682722CH.RI1.02

A1) ;
DATE: Vi TIR tme: | : fO wetio: /v ~07
Number of §ample
Containers (Circled)
"Equip- | Dupli- | Paren Shipping
Sample L.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
i10rganic Constituents
ITCE, cis 1,2-DCE 3 3 gj 40 mL Glass HCI EPA 8260C, no headspace
\—
__-‘-_-‘-‘-."-‘—\—g_
|PEE, VT 3 3 3 40 mL Glass HCI EPA 8260SiM, no hieadspace:
uMetals

“@ssolved Ferrous Iron

7.9 wmyly

Field measurement Only
Natural Attenuation Monitoring Constituents

HACH DR890- Ferrous Iron

L S Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride 1 1 ﬁ ) 250 mL Poly None Chloride (300.0_28D)
TOC 1 1 ,-h 250mL| Glass | H2S04 SM5310
s LT
Carbon Dioxide - Field measurement Only ~ / ) M9 / L HAGCH CO2 Test Kit
[Methane N 3 3 /h 40mL | Glass HCI RSK 175, no headspace
S
IlDupIicate D R Time: =
Comments: = s

FieldSampleLogsNov2018, Analyses
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CH2M WELL SAMPLING FIELD LOG

Date: / L/ ?/}’3
Project #: 682722CH.RI.02 Well 1.D.: 1 Cjﬁ

Field Team: Py v LT ]7.12
Total Depth (ft) :1 9,0 % (<) DTW (ft) ,,:.fﬁ X p )’rggnl\ﬁ)=Well Casing Volume (gal)= 7.,

[Field Conditions: L/ " F ¢ uvMY
Decontamination: Alconox wash, Dl wash

PURGE INFORMATION W ST
\/ |Purge Method:  Transient peristaltic pump with | | new or |\\'dedicated polyethyleneftefion-linegubing
£ Purge Method :  Dedicated submersible pump with | | new or| |dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

{
HPump Suction Depth (ft): 7/'5 Purge water disposal:
Comments/Exceptions to SAP: ~f o 2/ OF MFSVE O o e /O
G ET ~ ¢ 3/ J VT o~
- i [E) = 0 .2Zgan~
Purge | Specific Dissolved Purge
Volume | Conduct. | Temp. ORP Oxygen |Turbidity] Rate DTW
(gallons) | (uS/cm) (*C) pH (mV) (mgiL) (NTUs) | (gpm) (f) * Clarity/ Color/Remarks
arget +/-10if>| 0.03-
Stabillzation - +/- 3% - +/- 0.1 +/-10 +/- 0.3 . -
Criteria 10 NTU 0.08
Tire — —t — e -

T | LS

0:00 | 0. %] 358 | 3.6.79| <107 Loz [ g2.2| 031 | 130y V?’Z?UL;{??; Vesioe
1833 |25 | 303 [1#u] 6] -4rA 0.0 |22 g|g.euf/ BB T T
38| 235 | 39Y | 1498| Gbl Y39 0.bb | A |2

fed7 | 700 357 [ 13) bbNAET) OB | B |0 T €, oo

B 1) |start-Sampling - -

End Sampling

*VC = Verycloudy Cl=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Almost Clear C = Clear CC = Crystal Clear
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Laboratory Analytical Program - Quarterly Sampling

Groundwater Sampling
Project #: 682722CH.RI.02

DATE: WX 7’//)7 Time: / 0, JV welllD: /Y 1 -06

Number of 5ample.

Containers (Circled)

Equip- upli- aren Shipping
Sample 1.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
|I0rganic Constituents
TCE, cis 1,2-DCE 3 :«D 9 40mL [ Glass HCI EPA 8260C, no headspace
lPeEve—— e 7 0 L | EPA R260SIM, no headspace
T Loy

Metals

hDissoIved Ferrous Iron

}

Field measurement Only

f{} Yv\j‘}L

HACH DR880- Ferrous Iron

HNaturaI Attenuation Monito

ring Constituents

L . A Nitrate (300), Sulfate &
Nitrate, Sulfate, Chloride 1 )] : 1, 250 mL Poly None Chloride (300.0_28D)
TOC 1 A ) |250mL| Glass | Hosoa SM5310
| ' , |
Carbon Dioxide - ' Field measurement Only 5—5_ "7 f L HACH CO2 Test Kit
[[Methane N 3 :\‘h @ 40mL | Glass HCI RSK 175, no headspace
Ly
"Duplicate D MW - (00 Y H] -0 Time: | 100 °
"Comments: =
FieldSampleLogsNov2018, Analyses Page 2 of 2
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CH2M WELL SAMPLING FIELD LOG

Date: /Z / I“l'.";’j ,

“Project#: 682722CH.RI.02 WelllD.: V|7 -

Field Team: RPy + Lr
Total Depth (ft) 2. 7.¢Y ()DTW () |3 .t} (X ) [/gal\ft) = Well Casing Volume (gal)= — , &

{Field Conditions: YooF, § WY
Decontamination: Alconox wash, DI wash

3 PURGE INFORMATION SN
>< Purge Method: Transient peristaltic pump with.}' | new or |>(dedicated polyethylenelfq{lon-lineg}uﬁing
Purge Method :  Dedicated submersible pump with | | new or| | dedicated polyethylene tubing
Purge Method: Dedicated Hydrostar pump with | | new or | | dedicated polyethylene tubing

Pump Suction Depth (ft): ~ 17 ¢ Purge water disposal: D 2 M
Comments/Exceptions to SAP: Ny 2 F eIV 0T OF WIELL ot

4

2L SPory D
- _0.] pom v PIp
Purge | Specific Dissolved Purge

Volume | Conduct. | Temp. ORP Oxygen |Turbldity| Rate DTW

(gallons) (uS/cm) ("C) pH (mV) (mg/L) (NTUs) | (gpm) (ft) * Clarity/ Color/Remarks
Target +/-10if>| 0.03-
21:;|::atlon - +/- 3% - +/- 0.1 +/- 10 +/-0.3 10 NTU 0.08 -

Time e e e . - - - —- —

YY) Pupmg - .
1) B 0.4 540 |11 6do| 0.8 Zo?| 6,59\ 00|i3.41| e, covviriy

W %o | 2.3 355 (1339 |6 7Y -2 0. 71| [ 4G|0.5|/5.6)| cWA, Lorerigs
WS 2. | 386 3986 H| =55 | 06 F1 0,76 J3. 6l ClBAr, cookass
49| 2,236 | 1o 6] 20| 0.02|aT8| | sal| Cohm coconw

—

£15 50 |Start Sampiing — ——t

End Sampling

*VC =Verycloudy CI=Cloudy SC = Slightly Cloudy VSC = Very Slightly Cloudy AC = Aimost Clear C = Clear CC = Crystal Clear
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Groundwater Sampling
Project #: 682722CH.RI.02

Laboratory Analytical Program - Quarterly Sampling

; 7
DATE: \L\'X\ \1 Time: [ Z: 5D Well ID: MW -0
ﬁumBer of §ample
Containers (Circled)
quip- upli- aren Shipping
Sample I.D. ment | cate |Sample|Volume| Type Pres. Date Analytical Method
|[Organic Constituents
TCE, cis 1,2-DCE 3 3 a 40 mL Glass HCI EPA 8260C, no headspace
—
iﬁ'c&we—muu.ﬁ-——“—a-——“—r——r—-mmt— HGH — EPA 82605TM; pace
Metals
|Dissolved Ferrous Iron Field measurement Only HACH DR890- Ferrous Iron
|Natura| Attenuation Monitoring Constituents
™\ .
Nitrate (300), Suifate &
INitrate, Sulfate, Chloride 1 1 / 1) 250 mL Poly None Chiloride (300.0_28D)
==y
N
TOC 1 o h 250mL| Glass | H2S04 SM5310
S
|Carbon Dioxide =1 ! Field measurement Only HACH CO2 Test Kit
i &
|IMethane . 3 3 \ 3 40mL | Glass HCI RSK 175, no headspace
I]Duplicate ID N . Time: —
ﬂComments: _ =i e

FieldSampleLogsNov2018, Analyses
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Attachment B
Laboratory Analytical Data



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Seattle

5755 8th Street East

Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-82404-1
Client Project/Site: Northwest Pipe Company GW Monitoring

For:

CH2M Hill, Inc.
2020 SW 4th Ave
Suite 300

Portland, Oregon 97201

Attn: Bernice Kidd

Koo U, Oer—
Authorized for release by:
12/24/2018 11:26:21 AM

Kristine Allen, Manager of Project Management
(253)248-4970
kristine.allen@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
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Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82404-1

Project/Site: Northwest Pipe Company GW Monitoring
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82404-1
Project/Site: Northwest Pipe Company GW Monitoring

Job ID: 580-82404-1

Laboratory: TestAmerica Seattle

Narrative

Job Narrative
580-82404-1

Comments
No additional comments.

Receipt
The samples were received on 12/6/2018 9:00 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.5° C.

Receipt Exceptions

The container label for the following sample did not match the information listed on the Chain-of-Custody (COC): MW02-120518-0
(580-82404-4). The container labels list the sampling time 1300, while the COC lists 1500. The sample is logged in per the COC.

The following samples were canceled by the client on 12/6/18 for carbon dioxide analysis: TB-120518 (580-82404-1),
T4S1MW09-120518-0 (580-82404-2), T4AS1TMW3S-120518-0 (580-82404-3) and MW02-120518-0 (580-82404-4).

GC VOA
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry
Method(s) 300.0: Sulfate was detected in the method blank greater than the method detection limit but less than the reporting limit.

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
Subcontract Work

Method TCE, cis 1,2-DCE, PCE, Vinyl Chloride: This method was subcontracted to EMAX Laboratories Inc. The subcontract laboratory
certification is different from that of the facility issuing the final report.

TestAmerica Seattle
Page 3 of 33 12/24/2018



Definitions/Glossary

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Qualifiers

General Chemistry

Qualifier Qualifier Description

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

=} Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LoQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Page 4 of 33
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Client Sample ID: T4S1MW09-120518-0
Date Collected: 12/05/18 11:00
Date Received: 12/06/18 09:00

Lab Sample ID: 580-82404-2
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) ND 0.99 0.25 ug/L B 12/13/18 14:53 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.8 0.90 0.14 mg/L B 12/06/18 17:28 1
NO3 as N 1.2 0.20 0.020 mg/L 12/06/18 17:28 1
Sulfate 56 B 1.2 0.26 mg/L 12/06/18 17:28 1
Total Organic Carbon 0.66 J 1.0 0.19 mg/L 12/11/18 15:32 1

Page 5 of 33
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Client Sample ID: T4S1MW3S-120518-0
Date Collected: 12/05/18 12:25
Date Received: 12/06/18 09:00

Lab Sample ID: 580-82404-3
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) 100 0.99 0.25 ug/L B 12/13/18 15:09 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 1.6 0.90 0.14 mg/L B 12/06/18 18:14 1
NO3 as N 1.2 0.20 0.020 mg/L 12/06/18 18:14 1
Sulfate 13 B 1.2 0.26 mg/L 12/06/18 18:14 1
Total Organic Carbon 082 J 1.0 0.19 mg/L 12/11/18 15:32 1

Page 6 of 33
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Client Sample ID: MW02-120518-0
Date Collected: 12/05/18 15:00
Date Received: 12/06/18 09:00

Lab Sample ID: 580-82404-4
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (TCD) 7300 1000 500 ug/L B 12/13/18 15:24 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 2.9 0.90 0.14 mg/L B 12/06/18 18:26 1
NO3 as N ND 0.20 0.020 mg/L 12/06/18 18:26 1
Sulfate 25 B 1.2 0.26 mg/L 12/06/18 18:26 1
Total Organic Carbon 1.6 1.0 0.19 mg/L 12/11/18 15:32 1

Page 7 of 33

TestAmerica Seattle

12/24/2018



Client: CH2M Hill, Inc.

QC Sample Results

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: MB 440-516880/8
Matrix: Water
Analysis Batch: 516880

Client Sample ID: Method Blank

Prep Type: Total/NA

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) ND 0.99 0.25 ug/L B 12/13/18 14:32 1
Methane (TCD) ND 1000 500 ug/L 12/13/18 14:32 1
Lab Sample ID: LCS 440-516880/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (TCD) 4190 3350 ug/L a 80 80-120
Lab Sample ID: LCS 440-516880/6 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (FID) 83.9 80.4 ug/L a 96 80-120
Lab Sample ID: LCSD 440-516880/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (TCD) 4190 3340 ug/L o 80 80-120 1 20
Lab Sample ID: LCSD 440-516880/7 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (FID) 83.9 80.4 ug/L o 96  80-120 0 20

Method: 300.0 - Anions, lon Chromatography
Lab Sample ID: MB 580-290478/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290478
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 0.90 0.14 mg/L B 12/06/18 10:22 1
Sulfate 0.413 J 1.2 0.26 mg/L 12/06/18 10:22 1
Lab Sample ID: LCS 580-290478/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290478

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 50.0 mg/L a 100 90-110
Sulfate 50.0 49.7 mg/L 99 90-110

Page 8 of 33
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QC Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: LCSD 580-290478/5
Matrix: Water
Analysis Batch: 290478

Client Sample ID: Lab Control Sample Dup

Prep Type: Total/NA

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 50.0 50.0 mg/L B 100 90-110 0 15
Sulfate 50.0 49.7 mg/L 99 90-110 0 15
Lab Sample ID: MB 580-290551/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290551

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
NO3 as N ND 0.20 0.020 mg/L - 12/06/18 10:22 1
Lab Sample ID: LCS 580-290551/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290551

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
NO3 as N 5.00 5.00 mg/L B 100 90-110
Lab Sample ID: LCSD 580-290551/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290551

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
NO3 as N 5.00 4.99 mg/L o 100 90-110 0 15
Lab Sample ID: 580-82404-2 MS Client Sample ID: T4S1TMW09-120518-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290551

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
NO3 as N 1.2 5.00 6.53 mg/L B 106 90-110
Lab Sample ID: 580-82404-2 MS Client Sample ID: T4S1TMW09-120518-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290579
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Chloride 1.8 50.0 55.6 mg/L B 107 90-110
Sulfate 56 B 50.0 60.0 mg/L 109 90-110
Method: SM 5310C - TOC
Lab Sample ID: MB 580-290953/25 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Organic Carbon ND 1.0 0.19 mg/L - 12/11/18 15:32 1
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QC Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Method: SM 5310C - TOC (Continued)

Lab Sample ID: MB 580-290953/3
Matrix: Water
Analysis Batch: 290953

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Organic Carbon ND 1.0 0.19 mg/L - 12/11/18 15:32 1
Lab Sample ID: LCS 580-290953/26 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Total Organic Carbon 10.0 9.09 mg/L B 91 85.115
Lab Sample ID: 580-82404-4 MS Client Sample ID: MW02-120518-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Total Organic Carbon 1.6 10.0 10.6 mg/L B 90 85.115
Lab Sample ID: 580-82404-4 MSD Client Sample ID: MW02-120518-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Total Organic Carbon 1.6 10.0 11.2 mg/L o 96 85-115 6 20

Page 10 of 33
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Lab Chronicle

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82404-1
Project/Site: Northwest Pipe Company GW Monitoring

Client Sample ID: T4S1MW09-120518-0 Lab Sample ID: 580-82404-2
Date Collected: 12/05/18 11:00 Matrix: Water
Date Received: 12/06/18 09:00
Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Total/NA Analysis RSK-175 1 516880 12/13/18 14:53 EI TAL IRV

Total/NA Analysis 300.0 1 290551 12/06/18 17:28 EMM TAL SEA

Total/NA Analysis 300.0 1 290579 12/06/18 17:28 EMM TAL SEA

Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA
Client Sample ID: T4S1MW3S-120518-0 Lab Sample ID: 580-82404-3
Date Collected: 12/05/18 12:25 Matrix: Water
Date Received: 12/06/18 09:00

Batch Batch Dilution Batch Prepared

Prep Type Type Method Run Factor Number or Analyzed Analyst Lab

Total/NA Analysis RSK-175 1 516880 12/13/18 15:09 EI TAL IRV

Total/NA Analysis 300.0 1 290551 12/06/18 18:14 EMM TAL SEA

Total/NA Analysis 300.0 1 290579 12/06/18 18:14 EMM TAL SEA

Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA
Client Sample ID: MW02-120518-0 Lab Sample ID: 580-82404-4
Date Collected: 12/05/18 15:00 Matrix: Water

Date Received: 12/06/18 09:00

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 516880 12/13/18 15:24 El TAL IRV
Total/NA Analysis 300.0 1 290551 12/06/18 18:26 EMM TAL SEA
Total/NA Analysis 300.0 1 290579 12/06/18 18:26 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA

Laboratory References:

EMAX Lab. = EMAX Laboratories Inc, 1835 W. 205th Street, Torrance, CA 90501

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
TAL SEA = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

TestAmerica Seattle
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Client: CH2M Hill, Inc.

Accreditation/Certification Summary

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82404-1

Laboratory: TestAmerica Seattle
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Alaska (UST) State Program 10 17-024 01-19-19
ANAB DoD ELAP L2236 01-19-19
ANAB ISO/IEC 17025 L2236 01-19-19
California State Program 9 2901 11-05-19
Montana (UST) State Program 8 N/A 04-30-20
Nevada State Program 9 WA000502019-1 07-31-19
Oregon NELAP 10 WA100007 11-05-19
US Fish & Wildlife Federal LE058448-0 07-31-19
USDA Federal P330-14-00126 02-10-20
Washington State Program 10 C553 02-17-19

Laboratory: TestAmerica Irvine
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Alaska State Program 10 CA01531 06-30-19
Arizona State Program 9 AZ0671 10-14-19
California LA Cty Sanitation Districts 9 10256 06-30-19
California State Program 9 CA ELAP 2706 06-30-19
Guam State Program 9 Cert. No. 17-003R 01-23-19 *
Hawaii State Program 9 N/A 01-29-19 *
Kansas NELAP 7 E-10420 07-31-19
Nevada State Program 9 CA015312018-1 07-31-19
New Mexico State Program 6 N/A 01-29-19 *
Oregon NELAP 10 4028 01-29-19 *
US Fish & Wildlife Federal 058448 07-31-19
USDA Federal P330-18-00214 07-09-21
Washington State Program 10 C900 09-03-19

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Page 12 of 33
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Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

Sample Summary

TestAmerica Job ID: 580-82404-1

Lab Sample ID Client Sample ID Matrix Collected Received

580-82404-1 TB-120518 Water 12/05/18 00:01 12/06/18 09:00
580-82404-2 T4S1MW09-120518-0 Water 12/05/18 11:00  12/06/18 09:00
580-82404-3 T4S1MW3S-120518-0 Water 12/05/18 12:25  12/06/18 09:00
580-82404-4 MW02-120518-0 Water 12/05/18 15:00  12/06/18 09:00

Page 13 of 33
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paAMAX

LABORATORIES, INC.

1835 W. 205th Street
Torrance, CA 20501
Tel: (310) 618-8889

Date: 12-20-2018
EMAX Batch No.: 18L094
Attn: Kris Allen
TestAmerica, Inc.

5755 8th Street East
Tacoma WA 98424

Subject: Laboratory Report

Project: NW PIPE COMPANY GW MONITORING

Enclosed is the Laboratory report for samples received on 12/07/18.
The data reported relate only to samples listed

Sample 1D Control # Col Date
TB-120518 L094-01 12/05/18
T4STMKW09-120518-0 L094-02 12/05/18
T4S1MW3S-120518-0 L094-03 12/05/18
MW02-120518-0 L094-04 12/05/18

below :

Matrix Analysis
WATER voC SIM
WATER VOC SIM
WATER VOC SIM
WATER VOC SIM

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning

these results.

Sincerely yours,

Caspar J. Pang
Laboratory Director

This report is confidential and intended solely for the use of the individual or
entity to whom it is addressed. This report shall not be reproduced except in full

or without the written approval of EMAX.

EMAX certifies that results included in this report meets all NELAC & DOD requirements

unless noted in the Case Narrative.

NELAP Accredited Certificate Number CA002912017-13

ANAB Accredited DoD ELAP and ISO/IEC 17025 Certificate Number L2278 Testing

California ELAP Accredited Certificate Number 2672

REPORT ID: 18L094
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Reference: EMAX-SMO2 Rev. 10

Form: SMO2F1
SAMPLE RECEIPT FORM 1
Type of Delivery Airbill / Tracking Number ECN |8L(}q\.i
}Z(Fedcx 0O UPS 0O GSO 0O Others Lﬂgbf‘{ %1’\‘7’ mﬂ' Recipient ‘\\Q«’\l (\‘5*&1‘)] Iy
40 EMAX Courier [ Client Delivery Date 12 [2fi% | Time 0G0
=

COC INSPECTION

! Client Name P’ Client PM/FC O Sampler Name :Sampling Date/Time /Zf Sample ID /Z{,Mam’x
}25 Address Tel # / Fax # O Courier Signature Analysis Required O Preservative (if any) TAT
Safety Issues (if any) [J High concentrations expected O From Superfund Site 0O Rad screening required
Note: rvicethons ooy Gt et A0 vited [ dected

PACKAGING INSPECTION .
Container Cooler Box O Other
Condition (281X Custody Seal O Intact O Damaged .
Packaging Bubble Pack O Styrofoam 8 Popcom )Zf Sufficient 0
Temperatres Cooler 1_| q °C 0O Cooler 2 °C O Cooler 3 °C 0O Cooler 4 °C 0 Cooler 5 °c
(Cool, 6 °C but not frozen) 0 Cooler 6 °C O Cooler 7. °c O Cooler 8 °C 0 Cooler 9 °C  [OCooler 10 °C

Thermometer: S/N 170324872 B -S/N 150555522 C-S/N170324888 D-S/N

Comments: O Temperature is out of range. PM was informed IMMEDIATELY.
Note: J|

DISCREPANCIES

LabSamplelD LabSampleContainerID | Code ClientSample Label ID / Information Corrective Action
| -3 DI R\
-4 |-\ Do | Het o Al R\ —ledels

\
2-4 -1

DL | (VOCs ,S08200C) ontchet

L\

: 4

O] Labhel - v45] MW 035 -120

5180

Ry

7

e

/ ra
P——— v 7 [

< 3

18

[J pH holding time requirement for water sariples is 15 mins. Water samples for pH analysis are received be‘yond 15 minutes from sampling time.

——]

NOTES/OBSERVATIONS: Tire, o leitel B¢ Sumple $11 wtiPten as 120l am. Twi on labet Br sampk 82

wnen gy 3:¢C pm

LEGEND:

Code Description- Sample Management

@ Analysis is not indicated in !(j kx' A
' Analysis mismatch COC v

Code Description-Sample Management
D13 Out of Holding Time
D14 Bubble is >6mm

[ Continue to next page.

Code Description-Sample Management

R1 Proceed as indicated in}’COC 0 Label
R2 Refer to attached instruction

D3 Sample ID mismatch COC vs label D15 No trip blank in cooler R3 Cancel the analysis
D4 Sample ID is not indicated in D16 Preservation not indicated in _( f C R4 Use vial with smallest bubble first
D5 Container -{improper] [leaking] [broken] Preservation mismatch COC vs label RS Log-in with latest sampling date and time+] min
D6 Date/Time is not indicated in D18 Insufficient chemical preservative R6 Adjust pH as necessary
D7 Date/Time mismatch COC vs label D19 Insufficient Sample R7 Filter and preserved as necessary
D§ Sample listed in COC is not received D20 No filtration info for dissolved analysis RS
D9 Sample received is not listed in COC D21 No sample for moisture determination RY9
D10 No initial/date on corrections in COC/label D22 R10
D11 Container count mismatch COC vs received D23 RI11
D12 Container size mismatch COC vs received D24 //) / RI12
REVIEWS:

-

Sample Labcling
Date

g V7|

Date

PM@/\V
PN/ S

SYRYILS IGYRAIL
[ L

EMAX Laboratories, Inc. 1835 W. 205th St., Torrance, Ca 90501

REPORT ID: 18L094 Page 16 of 33
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REPORTING CONVENTIONS

DATA QUALIFIERS:

Lab Qualifier AFCEE Qualifier | Description

J F Indicates that the analyte is positively identified and the result is less
than RL but greater than MDL.

N Indicates presumptive evidence of a compound.

B B Indicates that the analyte is found in the associated method blank
as well as in the sample at above QC level.

E J Indicates that the result is above the maximum calibration range or
estimated value.

* * Out of QC limit.

Note: The above qualifiers are used to flag the results unless the project requires a

different set of qualification criteria.

ACRONYMS AND ABBREVIATIONS:

CRDL Contract Required Detection Limit
RL Reporting Limit

MRL Method Reporting Limit

PQL Practical Quantitation Limit

MDL Method Detection Limit

DO Diluted out

DATES

The date and time information for leaching and preparation reflect the beginning date and time of
the procedure unless the method, protocol, or project specifically requires otherwise.

REPORT ID: 18L094
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REPORT ID: 18L094

LABORATORY REPORT FOR

TESTAMERICA, INC.

NW PIPE COMPANY GW MONITORING

METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

SDG#: 18L094

Page 19 of 33
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CASE NARRATIVE
Client : TESTAMERICA, INC.
Project: NW PIPE COMPANY GW MONITORING
SDG : 18L0O%4

METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

A total of four (4) water samples were received on 12/07/18 to be analyzed for
EDB by GC/MS SIM in accordance with Method SW5030B/8260B SIM and project
specific requirements.

Holding Time
Samples were analyzed within the prescribed holding time.

Instrument Performance and Calibration

Instrument tune check was performed prior to calibration. Result was within
acceptance criteria. Multi-calibration points were generated to establish
initial calibration (ICAL). ICAL was verified using secondary source (ICV).
Continuing calibration (CCV) was carried out at a frequency required by the
project. All project calibration requirements were satisfied. Refer to
calibration summary forms of ICAL, ICV and CCV for details.

Method Blank

Method blank was prepared and analyzed at the frequency required by the project.
For this SDG, one (1) method blank was analyzed. VOF5L0O6B - result was compliant
to project requirement. Refer to sample result summary form for details.

Lab Control Sample

Lab control sample was prepared and analyzed at a frequency required by the
project. For this SDG, one (1) set of LCS/LCD was analyzed. VOF5L06L/VOF5L0O6C
were within LCS limits. Refer to LCS summary form for details.

Matrix QC Sample
No matrix QC sample was provided on this SDG.

Surrogate
Surrogates were added on QC and field samples. All surrogate recoveries were
within QC limits. Refer to sample result summary forms for details.

Sample Analysis

Samples were analyzed according to prescribed analytical procedures. Results
were evaluated in accordance to project requirements. For this SDG, all quality
control requirements were met.

REPORT ID: 18L094 Page 20 of 33 Page 718246018
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SAMPLE RESULTS
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: 12/05/18
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/07/18
Batch No. : 18L0% Date Extracted: 12/11/18 19:30
Sample ID: TB-120518 Date Analyzed: 12/11/18 19:30
Lab Samp ID: L094-01 Dilution Factor: 1
Lab File ID: RLY145 Matrix : WATER
Ext Btch ID: VOF5L06 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.515 0.5000 103 70-130
4-BROMOFLUOROBENZENE 0.476 0.5000 95.2 70-130
TOLUENE-D8 0.465 0.5000 93.1 70-130

REPORT ID: 18L094
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L094

Sample  ID: T4S1MW09-120518-0
Lab Samp ID: L094-02

Lab File ID: RLY146

Ext Btch ID: VOF5L06

Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12705718
12/07/18
12/11/18 19:56
12/11/18 19:56
1

: NA

RESULTS
PARAMETERS (ug/L)
CIS-1,2-DICHLOROETHYLENE ND
VINYL CHLORIDE ND
TETRACHLOROETHENE ND
TCE ND
SURROGATE PARAMETERS RESULTS
1,2-DICHLOROETHANE-D4 0.531
4-BROMOF LUOROBENZENE 0.468
TOLUENE-D8 0.468

REPORT ID: 18L094

RL
(ug/L)

Page 24 of 33

: WATER
: TOF5
MDL
(ug/L)
0.10
0.020
0.10
0.10

106 70-130

93.7 70-130
93.6 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L09%94

Sample  ID: T4S1MW3S-120518-0
Lab Samp ID: LO094-03

Lab File ID: RLY147

Ext Btch ID: VOF5L06

Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/05/18
12/07/18
12/11/18 20:21
12/11/18 20:21
1

RESULTS
PARAMETERS (ug/L)
CIS-1,2-DICHLOROETHYLENE ND
VINYL CHLORIDE ND
TETRACHLOROETHENE ND
TCE ND
SURROGATE PARAMETERS RESULTS
1,2-DICHLOROETHANE -D4 0.550
4-BROMOFLUOROBENZENE 0.471
TOLUENE-D8 0.463

REPORT ID: 18L094

RL
(ug/L)
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: WATER
NA

TOF5

MDL

(ug/L)

0.10

0.020

0.10

0.10

110 70-130
94.1 70-130
92.7 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L094

Sample  ID: MW02-120518-0

Lab Samp ID: L094-04
Lab File ID: RLY148
Ext Btch ID: VOF5L06

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/05/18
12/07/18
12/11/18 20:47
12/11/18 20:47
1

: NA

Calib. Ref.: RHY772

CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOF LUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L094

RL
(ug/L)
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: WATER
: TOF5

MDL

(ug/L)

0.10

0.020

0.10

0.10

108 70-130

92.9 70-130
93.4 70-130
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METHOD SW50308/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: NA
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/11/18
Batch No. : 18L0%94 Date Extracted: 12/11/18 16:57
Sample  ID: MBLK1W Date Analyzed: 12/11/18 16:57
Lab Samp ID: VOF5L06B Dilution Factor: 1
Lab File ID: RLY140 Matrix : WATER
Ext Btch ID: VOF5L06 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.488 0.5000 97.6 70-130
4-BROMOF LUOROBENZENE 0.480 0.5000 96.1 70-130
TOLUENE-D8 0.473 0.5000 94.6 70-130

REPORT ID: 18L094
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EMAX QUALITY CONTROL DATA
LCS/LCD ANALYSIS

CLIENT: TESTAMERICA, INC.
PROJECT: NW PIPE COMPANY GW MONITORING
BATCH NO.: 18L094
METHOD: SW5030B/82608 SIM
MATRIX: WATER % MOISTURE: NA
DILUTION FACTOR: 1 1 1
SAMPLE 1ID: MBLK1W
LAB SAMP ID: VOF5L068 VOF5L06L VOF5L06C
LAB FILE ID: RLY140 RLY138 RLY139
DATE EXTRACTED: 12/11/1816:57 12/11/1816:07 12/11/1816:32 DATE COLLECTED: NA
DATE ANALYZED: 12/11/1816:57 12/11/1816:07 12/11/1816:32 DATE RECEIVED: 12/11/18
PREP. BATCH: VOF5L06 VOF5L06 VOF5L.06
CALIB. REF: RHY772 RHY772 RHY772
ACCESSION:

BLNK RSLT SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD RPD QC LIMIT MAX RPD
PARAMETER (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC (%) (%) %)
cis-1,2-Dichtoroethylene ND 0.500 0.540 108 0.500 0.522 104 3 70-130 20
Vinyt Chloride ND 0.500 0.592 118 0.500 0.572 114 3 60-140 20
Tetrachloroethene ND 0.500 0.503 101 0.500 0.486 97 3 70-130 20
TCE ND 0.500 0.513 103 0.500 0.499 100 3 70-130 20

SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD QC LIMIT
SURROGATE PARAMETER (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC %)
1,2-Dichloroethane-d4 0.500 0.445 89 0.500 0.458 92 70-130
4-Bromof Luorobenzene 0.500 0.482 96 0.500 0.480 96 70-130
Toluene-d8 0.500 0.481 96 0.500 0.481 96 70-130

REPORT ID: 18L094
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TestAmerica Seattle
5755 8th Street East

Tacoma, WA 98424
Phone (253) 922-2310 Fax (253) 922-6047

Chain of Custody Record

580-82404 Chain of Custody

LRI

TestAmerica

THE LEADES (R EMVARONMENTAL TESTIRG

Sampler: - 2 : Lab PM: COC No:
Client Information S B oot Adlen, Kristine D 580-31661-10349.1
Client Contact: Prone: - E-Mait: Page:
|Bernice Kidd ¢ Ly ) + %W{r kristine.allen@testamericainc.com Page 1 of
Company: Job #: g s
CH2M Hil, Inc. Analysis Requested 8 LG
Address: Due Date Requested: Preservation Codes:
2020 SW 4th Ave Suite 300 A-HEL M- Hexane
City: TAT Requested {days}): 8. NaOH N - Nohe
Portland o C - Zn Acelate 0 - AshNa(2
State. Zip; z D - Nitrie: Acig P - Na204S
OR, 97201 g E - NaH504 Q- Nz2503
- 2 F - MeOH R - Na25203
Phona: PO #: B G« Amchior S -HAS04
530-229-3203(Tel} Purchase Order Requested z H- Ascorbic Acid T - TSP Dodecabydrale
Email: WO g I-ice U - Acetone
bernice.kidd@jacobs.com a - DI Water V- BACAA
Profect Name: Project # g 2 i K- EDTA W-pR4.5
j : gi & L -EDA - oth i
MNorthwest Pipe Company GW Monitoring 58013218 fi 3 3 § " 7 - othes {specity)
e SSOWH 2 |2 2 Other:
21| g 2
wlZ|2|5 g
Matrix TlE|9fT 9|3
[(oa— 2218 |F e
Seactd, dimig|lSiol™
Oswestelod, g i‘f) g gi =4 3
le Identification Sampie Date <Tlasae, A=Aic}E % | x| = il 2|8 pecial Instructions/Note:
e < Fe
TE- 0SB X Sl NOU 4 OMBC
- . . S ) 4 . —d . . . ; . N . B ~ i
TYSipangg - 1p5i8-& ivs/ie | jjou | G- | in NS LY A Colr NOC 4o LAY
-5 : 9 S A VAN ; s X
TS MW - 18T 8- LSS /LS| (s Ll N Y | A Sobe NG ¢ g SIARK
PN ~ 1158 W 5/18 o | (| ow N A v X (el NOC Ao Snpr
sy
Mm—\—’\\%
m"—-—
—
M 2 5 o 2_ :L [l
TN i = N Therm. ID:_42_ Cori_<- tner_As
— s Clooler Dsc: L; Blue Fedk: P ]
3~ Packin; COEX el ——
a _Jz&_lﬁ/_ . res_ ]
Clust. Sea/]. : es_ ) o ; Lab Con-
Blue Icef Wety Dry, None Other: —
Possible Hazard Identification Sample Disposal { A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin irritant Poison B Unknown Radiological Refurn To Client Disposal By Lab Archive For Months
Deliverable Requested: |, il, Ui, IV, Cther (specify) Special Instructions/GC Recuiremenis:
Empty Kit Refinguished by: IDate: ITime: Method of Shipment;
meh‘nquished by DatefT ime: Comp, - Received by: H, Date/Time: Company N
‘ AN wwbb w«f&{;) 12./6/718 0300 TA-SEm
Relinguished D u Date/Time: Company Received by: Date/Time: Company
Relinguished by: Cate/Time: Company Received by Date/Time: Company

Custody Seals Intact:
A Yes A No

Custody Seal No.:

Couier ?emperalure(s) “°C and Other Remarks:

Ver: 080420182/ 24

2018
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc.

Login Number: 82404
List Number: 1
Creator: Blankinship, Tom X

Job Number: 580-82404-1

List Source: TestAmerica Seattle

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. False Refer to Job Narrative for details.
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Seattle
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc.

Login Number: 82404
List Number: 2
Creator: Jatib, Savana

Job Number: 580-82404-1

List Source: TestAmerica Irvine
List Creation: 12/07/18 12:18 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A Not Present
The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? N/A Received project as a subcontract.
There are no discrepancies between the containers received and the COC. True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. N/A

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Seattle
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Seattle

5755 8th Street East

Tacoma, WA 98424

Tel: (253)922-2310

TestAmerica Job ID: 580-82435-1
Client Project/Site: Northwest Pipe Company GW Monitoring

For:

CH2M Hill, Inc.
2020 SW 4th Ave
Suite 300

Portland, Oregon 97201

Attn: Bernice Kidd

Koo U, Oer—
Authorized for release by:
12/24/2018 11:54:50 AM

Kristine Allen, Manager of Project Management
(253)248-4970
kristine.allen@testamericainc.com

= LINKS -

fReview your project
results through

Total Access

Have a Question?

Ask
The
Expert
fVisit us at:
www.testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:kristine.allen@testamericainc.com

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82435-1

Project/Site: Northwest Pipe Company GW Monitoring
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82435-1
Project/Site: Northwest Pipe Company GW Monitoring

Job ID: 580-82435-1
Laboratory: TestAmerica Seattle
Narrative
Job Narrative
580-82435-1
Comments

No additional comments.

Receipt

The samples were received on 12/7/2018 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 0.9° C.

Receipt Exceptions

One VOA vial for the following sample was received empty: T4S1MW22-120618-0 (580-82435-4).

Subcontract Work

Method TCE, cis 1,2-DCE, PCE, Vinyl Chloride - low level: This method was subcontracted to EMAX Laboratories Inc. The subcontract

laboratory certification is different from that of the facility issuing the final report.

GC VOA
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry
Method(s) 300.0: Sulfate was detected in the method blank greater than the method detection limit and less than the reporting limit.

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Seattle
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Definitions/Glossary

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Qualifiers

General Chemistry

Qualifier Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

=} Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LoQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Page 4 of 41
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Client Sample ID: MW04-120618-0
Date Collected: 12/06/18 10:05
Date Received: 12/07/18 09:30

Lab Sample ID: 580-82435-2
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (TCD) 2900 1000 500 ug/L B 12/10/18 17:54 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 3.3 0.90 0.14 mg/L B 12/07/18 15:50 1
NO3 as N 0.046 JF1 0.20 0.020 mg/L 12/07/18 15:50 1
Sulfate 41 B 1.2 0.26 mg/L 12/07/18 15:50 1
Total Organic Carbon 1.7 1.0 0.19 mg/L 12/11/18 15:32 1

Page 5 of 41

TestAmerica Seattle

12/24/2018



Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Client Sample ID: T4S1MW23-120618-0
Date Collected: 12/06/18 11:35
Date Received: 12/07/18 09:30

Lab Sample ID: 580-82435-3
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) 68 0.99 0.25 ug/L B 12/10/18 18:08 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 3.6 0.90 0.14 mg/L B 12/07/18 16:25 1
NO3 as N 0.42 0.20 0.020 mg/L 12/07/18 16:25 1
Sulfate 10 B 1.2 0.26 mg/L 12/07/18 16:25 1
Total Organic Carbon 0.79 J 1.0 0.19 mg/L 12/11/18 15:32 1

Page 6 of 41
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Client Sample ID: T4S1MW22-120618-0
Date Collected: 12/06/18 12:35
Date Received: 12/07/18 09:30

Lab Sample ID: 580-82435-4
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) 160 0.99 0.25 ug/L B 12/10/18 18:22 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 6.1 0.90 0.14 mg/L B 12/07/18 16:37 1
NO3 as N ND 0.20 0.020 mg/L 12/07/18 16:37 1
Sulfate 15 B 1.2 0.26 mg/L 12/07/18 16:37 1
Total Organic Carbon 1.3 1.0 0.19 mg/L 12/11/18 15:32 1

Page 7 of 41
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Client Sample ID: MW01-120618-0
Date Collected: 12/06/18 14:15
Date Received: 12/07/18 09:30

Lab Sample ID: 580-82435-5
Matrix: Water

Method: RSK-175 - Dissolved Gases (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) 620 0.99 0.25 ug/L B 12/10/18 18:38 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 25 0.90 0.14 mg/L B 12/07/18 16:49 1
NO3 as N 0.20 0.20 0.020 mg/L 12/07/18 16:49 1
Sulfate 85 B 1.2 0.26 mg/L 12/07/18 16:49 1
Total Organic Carbon 1.2 1.0 0.19 mg/L 12/11/18 15:32 1

Page 8 of 41
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Client: CH2M Hill, Inc.

QC Sample Results

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: MB 440-515962/8
Matrix: Water
Analysis Batch: 515962

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) ND 0.99 0.25 ug/L B 12/10/18 14:41 1
Methane (TCD) ND 1000 500 ug/L 12/10/18 14:41 1
Lab Sample ID: LCS 440-515962/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 515962

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (TCD) 4190 4150 ug/L a 99 80-120
Lab Sample ID: LCS 440-515962/6 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 515962

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (FID) 83.9 80.1 ug/L a 95 80-120
Lab Sample ID: LCSD 440-515962/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 515962

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (TCD) 4190 4270 ug/L a 102 80-120 3 20
Lab Sample ID: LCSD 440-515962/7 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 515962

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (FID) 83.9 78.0 ug/L o 93  80-120 3 20

Method: 300.0 - Anions, lon Chromatography
Lab Sample ID: MB 580-290627/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
NO3 as N ND 0.20 0.020 mg/L B 12/07/18 15:15 1
Lab Sample ID: LCS 580-290627/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
NO3 as N 5.00 4.98 mg/L a 100 90-110

Page 9 of 41
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C

lient: CH2M Hill, Inc.

QC Sample Results

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: LCSD 580-290627/5

Matrix: Water
Analysis Batch: 290627

Client Sample ID: Lab Control Sample Dup

Prep Type: Total/NA

Page 10 of 41

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
NO3 as N 5.00 4.97 mg/L B 99 90-110 0 15
Lab Sample ID: 580-82435-2 MS Client Sample ID: MW04-120618-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
NO3 as N 0.046 JF1 5.00 3.24 F1 mg/L B 64 90-110
Lab Sample ID: 580-82435-2 MSD Client Sample ID: MW04-120618-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627
Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
NO3 as N 0.046 JF1 5.00 3.27 F1 mg/L B 65 90-110 1 15
Lab Sample ID: MB 580-290628/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290628
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 0.90 0.14 mg/L B 12/07/18 15:15 1
Sulfate 0.334 J 1.2 0.26 mg/L 12/07/18 15:15 1
Lab Sample ID: LCS 580-290628/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290628
Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 49.6 mg/L B 99 90-110
Sulfate 50.0 49.6 mg/L 99 90-110
Lab Sample ID: LCSD 580-290628/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290628
Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 50.0 49.7 mg/L B 99 90-110 0 15
Sulfate 50.0 49.6 mg/L 99 90-110 0 15
Lab Sample ID: 580-82435-2 MS Client Sample ID: MW04-120618-0
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290628
Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
Chloride 3.3 50.0 54.7 mg/L B 103 90-110
Sulfate 41 B 50.0 56.7 mg/L 105 90-110

TestAmerica Seattle

12/24/2018



Client: CH2M Hill, Inc.

QC Sample Results

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: 580-82435-2 MSD
Matrix: Water
Analysis Batch: 290628

Client Sample ID: MW04-120618-0
Prep Type: Total/NA

Sample Sample Spike MSD MSD %Rec. RPD
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 3.3 50.0 55.1 mg/L o 104 90-110 1 15
Sulfate 41 B 50.0 57.0 mg/L 106 90-110 1 15

Method: SM 5310C - TOC
Lab Sample ID: MB 580-290953/25 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Organic Carbon ND 1.0 0.19 mg/L B 12/11/18 15:32 1
Lab Sample ID: LCS 580-290953/26 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
Total Organic Carbon 10.0 9.09 mg/L a 91 85.115

Page 11 of 41
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Lab Chronicle
Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Client Sample ID: MW04-120618-0
Date Collected: 12/06/18 10:05

Lab Sample ID: 580-82435-2

Matrix: Water

Date Received: 12/07/18 09:30

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 515962 12/10/18 17:54 EI TAL IRV
Total/NA Analysis 300.0 1 290627 12/07/18 15:50 EMM TAL SEA
Total/NA Analysis 300.0 1 290628 12/07/18 15:50 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA
Client Sample ID: T4S1MW23-120618-0 Lab Sample ID: 580-82435-3
Date Collected: 12/06/18 11:35 Matrix: Water
Date Received: 12/07/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 515962 12/10/18 18:08 ElI TAL IRV
Total/NA Analysis 300.0 1 290627 12/07/18 16:25 EMM TAL SEA
Total/NA Analysis 300.0 1 290628 12/07/18 16:25 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA
Client Sample ID: T4S1MW22-120618-0 Lab Sample ID: 580-82435-4
Date Collected: 12/06/18 12:35 Matrix: Water
Date Received: 12/07/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 515962 12/10/18 18:22 El TAL IRV
Total/NA Analysis 300.0 1 290627 12/07/18 16:37 EMM TAL SEA
Total/NA Analysis 300.0 1 290628 12/07/18 16:37 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA
Client Sample ID: MW01-120618-0 Lab Sample ID: 580-82435-5
Date Collected: 12/06/18 14:15 Matrix: Water
Date Received: 12/07/18 09:30
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 515962 12/10/18 18:38 EI TAL IRV
Total/NA Analysis 300.0 1 290627 12/07/18 16:49 EMM TAL SEA
Total/NA Analysis 300.0 1 290628 12/07/18 16:49 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HJIM TAL SEA

Laboratory References:

EMAX Lab. = EMAX Laboratories Inc, 1835 W. 205th Street, Torrance, CA 90501
TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022

TAL SEA = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

Page 12 of 41
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Client: CH2M Hill, Inc.

Accreditation/Certification Summary

Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82435-1

Laboratory: TestAmerica Seattle
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Alaska (UST) State Program 10 17-024 01-19-19
ANAB DoD ELAP L2236 01-19-19
ANAB ISO/IEC 17025 L2236 01-19-19
California State Program 9 2901 11-05-19
Montana (UST) State Program 8 N/A 04-30-20
Nevada State Program 9 WA000502019-1 07-31-19
Oregon NELAP 10 WA100007 11-05-19
US Fish & Wildlife Federal LE058448-0 07-31-19
USDA Federal P330-14-00126 02-10-20
Washington State Program 10 C553 02-17-19

Laboratory: TestAmerica Irvine
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Alaska State Program 10 CA01531 06-30-19
Arizona State Program 9 AZ0671 10-14-19
California LA Cty Sanitation Districts 9 10256 06-30-19
California State Program 9 CA ELAP 2706 06-30-19
Guam State Program 9 Cert. No. 17-003R 01-23-19 *
Hawaii State Program 9 N/A 01-29-19 *
Kansas NELAP 7 E-10420 07-31-19
Nevada State Program 9 CA015312018-1 07-31-19
New Mexico State Program 6 N/A 01-29-19 *
Oregon NELAP 10 4028 01-29-19 *
US Fish & Wildlife Federal 058448 07-31-19
USDA Federal P330-18-00214 07-09-21
Washington State Program 10 C900 09-03-19

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Sample Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82435-1
Project/Site: Northwest Pipe Company GW Monitoring

Lab Sample ID Client Sample ID Matrix Collected Received

580-82435-1 TB-120618 Water 12/06/18 08:00  12/07/18 09:30
580-82435-2 MWO04-120618-0 Water 12/06/18 10:05  12/07/18 09:30
580-82435-3 T4S1MW23-120618-0 Water 12/06/18 11:35  12/07/18 09:30
580-82435-4 T4S1MW22-120618-0 Water 12/06/18 12:35  12/07/18 09:30
580-82435-5 MWO01-120618-0 Water 12/06/18 14:15  12/07/18 09:30

TestAmerica Seattle

Page 14 of 41 12/24/2018
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LABORATORIES, INC.

1835 W. 205th Street
Torrance, CA 20501
Tel: (310) 618-8889

Date: 12-20-2018
EMAX Batch No.: 18L110
Attn: Kris Allen
TestAmerica, Inc.

5755 8th Street East
Tacoma WA 98424

Subject: Laboratory Report

Project: NW PIPE COMPANY GW MONITORING

Enclosed is the Laboratory report for samples received on 12/08/18.

The data reported relate only to samples listed below :

Sample ID Control #
TB-120618 L110-01
MW04-120618-0 L110-02
T4S1MW23-120618-0 L110-03
T4S1MW22-120618-0 L110-04
MW01-120618-0 L110-05

Col Date
12/06/18
12/06/18
12/06/18
12/06/18
12/06/18

Matrix Analysis
WATER VOC SIM
WATER voC SIM
WATER VOC SIM
WATER VOC SIM
WATER VOC SIM

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning

these results.

Sincerely yours,

Caspar J. Pang
Laboratory Director

This report is confidential and intended solely for the use of the individual or
entity to whom it is addressed. This report shall not be reproduced except in full

or without the written approval of EMAX.

EMAX certifies that results included in this report meets all NELAC & DOD requirements

unless noted in the Case Narrative.

NELAP Accredited Certificate Number CA002912017-13

ANAB Accredited DoD ELAP and ISO/IEC 17025 Certificate Number L2278 Testing

California ELAP Accredited Certificate Number 2672

REPORT ID: 18L110
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SAMPLE RECEIPT FORM 1

EMAX-SM02 Rev. 10
Form: SMO2F1

Reference:

Type of Delivery _ Airbill / Tracking Number ecn 181710

q( Fedex O UPS O GSO O Others 4YUE 313 gisyh Recipicnt | )} € \WN
0 EMAX Courier O Client Delivery i . ) Date ﬂ 7, P) \K Time 10%6)

GOC INSPECTION / ,
g}llicnt Name 9/ lient PM/FC O Sampler Name g?ﬁmphng Date/Time 'B/Samplc D Wmﬁx
& Address % el #/ Fax # 0O Courier Signature Analysis Required O Preservative (if any) OTAT
Safety Issues (if any) O High concentrations expected [0 From Superfund Site 0O Rad screening required
Note:

PACKAGING INSPECTION _ »
Container W Cooler ‘Ez]fox O Other
Condition stody Seal @ Intact 0 Damaged
Packaging Jx:bblc Pack 0O Styrofoam 0 Popcom D/Suﬂicicm a
Temperatures %oolar 1 °C OCooler2_____°C OCooler3____ °C 01 Cooler 4 °C  OCooler5______°C
(Cool, <6°C but not frozen) O Cooler 5___ °C  OCooler7______°C Cooler8_____°C 03 Cooler 9 °C OCooler 10 °c

Thermometer: A-S/N 170324872 B -S/N 150555522 C/S/N 170324888 D-S/N

Comments: O Temperature is out of range. PM was informed IMMEDIATELY.
Note:

DISCREPANCIES

LabSampleID LabSampleContainerlD | Code ClientSample Label ID / Information Corrective Action
( N4> Do - RALoc
-5 i-19 plwl (weCt §E1 el-ldle]
i -3 D IVECs " o Yabke 21 - (e

/

/

/

/

|

/|l 7 A
W’/’ﬂl/&’ e k/lo]I%

[ pH holding time requirement for water samples is 15 mins. Water samples for pH analysis are received beyond 15 minutks from sampling time,

NOTES/OBSERVATIONS:

LEGEND:
Code Description- Sample Management
D} Analysis is not indicated in
(D ) Analysis mismatch COC vs@
Sample ID mismatch COC vs label
Sample ID is not indicated in
D5 Container -{improper] {leaking] [broken]
D6 Date/Time is not indicated in
D7 Date/Time mismatch COC vs label
D8 Sample listed in COC is not received
D9 Sample received is not listed in COC

@

N¢ jazd on corrections in COC
D11 Container count mismatch COC vs received

D12 Container size mismatch COC vs received

REVIEWS: MJ%%"@IM%. | / il /7

‘\“%f

Date Ui“\ﬁl' M /

Code Description-Sample Management

D13 Out of Holding Time
D14 Bubble is >6mm

D15 _No trip blank in cooler
‘@ eservation not indicated in

e

D17 Preservation mismatch COC vs label

D18 Insufficient chemical preservative

D19 Insufficient Sample

O Continue to next page.

Code Description-Sample Management

R1 Proceed as indicated in 0 COC O Label

R2 Refer to attached instruction

R3 Cancel the analysis

R4 Use vial with smallest bubble first

RS Log-in with latest sampling date and time+1 min
R6 Adjust pH as necessary

R7 Filter and preserved as necessary

D20 No filtration info for dissolved analysis RS
D21 No sample for moisture determination R9
D22 R10
D23 S RI11
D24
SRF (”(7’(4/ (/-ff/\] PM p'{
Date Date li li: !i i

Ao 8
[

I ‘zliwjg?Ldboratones Inc. 1835 W. 205th St., Torrance, Ca 90501

REPORT ID: 18L110
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v.&"Tes’fr‘\____mgr;c_:g Temperature Controlled

- THE LEADER IN ENVIRONMENTAL TESTING

’ IF THIS SHIPMENT IS DELAYED IN TRANSIT

STORE REFRIGERATED (2° TO8°C/36° TO 47° F)
|

TAL-0090(1016)

ORIGIN ID:TCMA (253) 822-2310
SAMPLE RECEIVING

TA-SEATTLE

5755 8TH ST E

FIFE, WA 98424
UNITED STATES US

10 SHIPPING/RECEIVING
EMAX LABORATORIES INC
1835 W. 205TH STREET

TORRANC:: CA 90501

gsa) 922~ 2310 ¢ REF: §580 - 31848

_ IIIIIIIIIIIIIIIII“IIIIIIIIIIIIIIIIIIIIIIIIIIlIIIII_II!IIIIIIIIHIIIIIIIIIIII
' KRR IR Fed Ex

ol | ‘] ! Express
1
|

.Iﬂ .'2 \ R’} .
“SATURDAY 12:00P
™ 4668 87179038 PRIORITY OVERNIGHT

WU HHRA ..

VAT AR

SHIP DATE: 0O7DEC18
ACTWGT: 15.35 LB
CAD: 888?46/CHFE3211

BILL SENDER

J1§11180505C01 uv

e
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REPORTING CONVENTIONS

DATA QUALIFIERS:

Lab Qualifier AFCEE Qualifier | Description

J F Indicates that the analyte is positively identified and the result is less
than RL but greater than MDL.

N Indicates presumptive evidence of a compound.

B B Indicates that the analyte is found in the associated method blank
as well as in the sample at above QC level.

E J Indicates that the result is above the maximum calibration range or
estimated value.

* * Out of QC limit.

Note: The above qualifiers are used to flag the results unless the project requires a

different set of qualification criteria.

ACRONYMS AND ABBREVIATIONS:

CRDL Contract Required Detection Limit
RL Reporting Limit

MRL Method Reporting Limit

PQL Practical Quantitation Limit

MDL Method Detection Limit

DO Diluted out

DATES

The date and time information for leaching and preparation reflect the beginning date and time of
the procedure unless the method, protocol, or project specifically requires otherwise.

REPORT ID: 18L110
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REPORT ID: 18L110

LABORATORY REPORT FOR

TESTAMERICA, INC.

NW PIPE COMPANY GW MONITORING

METHOD Sw5030B/8260B SIM
EDB BY GC/MS SIM

SDG#: 18L110

Page 20 of 41
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CASE NARRATIVE
Client : TESTAMERICA, INC.
Project: NW PIPE COMPANY GW MONITORING
SDG : 18L110

METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

A total of five (5) water samples were received on 12/08/18 to be analyzed for
EDB by GC/MS SIM in accordance with Method SW5030B/8260B SIM and project
specific requirements.

Holding Time
Samples were analyzed within the prescribed holding time.

Instrument Performance and Calibration

Instrument tune check was performed prior to calibration. Result was within
acceptance criteria. Multi-calibration points were generated to establish
initial calibration (ICAL). ICAL was verified using secondary source (ICV).
Continuing calibration (CCV) was carried out at a frequency required by the
project. All project calibration requirements were satisfied. Refer to
calibration summary forms of ICAL, ICV and CCV for details.

Method Blank

Method blank was prepared and analyzed at the frequency required by the project.
For this SDG, two (2) method blanks were analyzed. VOF5L06B and VOF5L11B were
compliant to project requirement. Refer to sample result summary forms for
details.

Lab Control Sample

Lab control sample was prepared and analyzed at a frequency required by the
project. For this SDG, two (2) sets of LCS/LCD were analyzed. VOF5L06L/VOF5L06C
and VOF5L11L/VOF5L11C were within LCS limits. Refer to LCS summary forms for
details.

Matrix QC Sample
No matrix QC sample was provided on this SDG.

Surrogate
Ssurrogates were added on QC and field samples. All surrogate recoveries were
within QC limits. Refer to sample result summary forms for details.

Sample Analysis

Samples were analyzed according to prescribed analytical procedures. Results
were evaluated in accordance to project requirements. For this SDG, all quality
control requirements were met.

Sample L110-05 was reported at dilution due to high concentration.

REPORT ID: 18L110 Page 21 of 41 Page 712f223018
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METHOD SW50308/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: 12/06/18
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/08/18
Batch No. : 18L110 Date Extracted: 12/11/18 19:05
Sample  ID: TB-120618 Date Analyzed: 12/11/18 19:05
Lab Samp ID: L110-01 Dilution Factor: 1
Lab File ID: RLY144 Matrix : WATER
Ext Btch ID: VOF5L06 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CI1S-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.486 0.5000 97.2 70-130
4-BROMOFLUOROBENZENE 0.489 0.5000 97.8 70-130
TOLUENE-D8 0.476 0.5000 95.2 70-130

REPORT ID: 18L110
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA, INC.

Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L110

Sample ID: MW04-120618-0

Lab Samp ID: L110-02  #L110-021I

Lab File ID: RLY149 #RLY245

Ext Btch ID: VOF5L06 #VOF5L11

Calib. Ref.: RHY772 #RHY772

Date
Date
Date
Date

Matrix

% Moisture
Instrument ID

Collected:
Received:
Extracted:
Analyzed:
Dilution Factor:

12/06/18

12/08/18

12/11/18 21:12 # 12/14/18 21:30
12/11/18 21:12 # 12/14/18 21:30
1 #50

: WATER

: NA

: TOF5

# CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE

# TETRACHLOROETHENE

# TCE

SURROGATE PARAMETERS

1,2-DICHLOROETHANE -D4
4-BROMOF LUOROBENZENE
TOLUENE-D8

# 1,2-DICHLOROETHANE -D4
# 4-BROMOFLUOROBENZENE
# TOLUENE-D8

# Members of the Associated File

REPORT ID: 18L110

RESULTS
(ug/L)

RL
(ug/L)

MDL
(ug/L)

102 70-130
97.1 70-130
93.0 70-130

104 70-130
96.1 70-130
94.1 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA,

INC.

Project : NW PIPE COMPANY GW MONITORING

Batch No. : 18L110

Sampte  ID: MW04-120618-0

Lab Samp ID: L110-02
Lab File ID: RLY149
Ext Btch ID: VOF5L06
Catib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Ditution Factor:

Matrix
% Moisture
Instrument ID

12/06/18
12/08/18
12/11/18 21:12
12/11/18 21:12
1

: NA

PARAMETERS
CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L110
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: WATER
: TOF5

MDL

(ug/L)

0.10

0.020

0.10

0.10

102 70-130

97.1 70-130
93.0 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L110

Sample  ID: MW04-120618-0DL

Lab Samp ID: L110-021
Lab File ID: RLY245
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/06/18
12/08/18
12/14/18 21:30
12/14/18 21:30

PARAMETERS
CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L110
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96.1 70-130
94.1 70-130
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METHOD SW5030B/82608 SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING

Batch No. : 18L110

Sample ID: T4STMW23-120618-0

Lab Samp ID: L110-03N
Lab File ID: RLY244
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected
Date Received
Date Extracted
Date Analyzed
Dilution Factor
Matrix

% Moisture
Instrument ID

12/06/18
12/08/18
12/14/18 21:05
12/14/18 21:05
1

: NA

PARAMETERS
CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOF LUOROBENZENE
TOLUENE-D8

REPORT ID: 18L110

RESULTS
(ug/L)
1.4
0.023J
1.8
0.61

RESULTS

RL
(ug/L)

1 WATER
: TOFS

MDL

(ug/L)

0.10

0.020

0.10

0.10

Page 28 of 41
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: 12/06/18

Project : NW PIPE COMPANY GW MONITORING Date Received: 12/08/18

Batch No. : 18L110 Date Extracted: 12/11/18 22:04 # 12/14/18 21:55

Sample  ID: T4S1MW22-120618-0 Date Analyzed: 12/11/18 22:04 # 12/14/18 21:55

Lab Samp ID: L110-04  #L110-041I Dilution Factor: 1 #5

Lab File ID: RLY151 #RLY246 Matrix : WATER

Ext Btch ID: VOF5L06  #VOF5L11 % Moisture : NA

Calib. Ref.: RHY772 #RHY772 Instrument ID : TOF5

RESULTS RL MDL

PARAMETERS (ug/L) (ug/L) (ug/L)

# CIS-1,2-DICHLOROETHYLENE 5.8 1.0 0.50
VINYL CHLORIDE 0.0764 0.10 0.020
TETRACHLOROETHENE 1.4 0.20 0.10
TCE 4.6 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT 7% RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.553 0.5000 111 70-130
4-BROMOFLUOROBENZENE 0.467 0.5000 93.4 70-130
TOLUENE-D8 0.474 0.5000 94.9 70-130

# 1,2-DICHLOROETHANE-D4 2.68 2.500 107 70-130

# 4-BROMOFLUOROBENZENE 2.35 2.500 93.8 70-130

# TOLUENE-D8 2.35 2.500 93.9 70-130

# Members of the Associated File

REPORT ID: 18L110
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA,
Project
Batch No. : 18L110

Sample ID: T4STMW22-120618-0

Lab Samp ID: L110-04
Lab File ID: RLY151
Ext Btch ID: VOF5L06
Calib. Ref.: RHY772

INC.

: NW PIPE COMPANY GW MONITORING

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/06/18
12/08/18
12/11/18 22:04
12/11/18 22:04
1

: NA

PARAMETERS

CIS-1,2-DICHLOROETHYLENE

VINYL CHLORIDE
TETRACHLOROETHENE
TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE -D4
4~ BROMOFLUOROBENZENE
TOLUENE-D8

REPORT ID: 18L110

RESULTS
(ug/L)

RL
(ug/L)

0.20

SPK_AMT

Page 30 of 41

: WATER
: TOF5

MDL

(ug/L)

0.10

0.020

0.10

0.10

111 70-130

93.4 70-130
94.9 70-130
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA,
: NW PIPE COMPANY GW MONITORING

Project
Batch No. : 18L110

Sample  ID: T4STMW22-120618-0DL

Lab Samp ID: L110-041
Lab File ID: RLY246
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

INC.

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/06/18
12/08/18
12/14/18 21:55
12/14/18 21:55
5

: NA

CIS-1,2-DICHLOROETHYLENE

VINYL CHLORIDE
TETRACHLOROETHENE
TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

REPORT ID: 18L110

RESULTS
(ug/L)
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: WATER
: TOF5
MDL
(ug/L)
0.50
0.10
0.50
0.50

107 70-130

93.8 70-130
93.9 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L110

Sample ID: MW01-120618-0

Lab Samp ID: L110-051
Lab File ID: RLY247
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date  Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/06/18
12/08/18
12/14/18 22:20
12/14/18 22:20

PARAMETERS
CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L110

RL
(ug/L)

Page 32 of 41

WATER

NA

TOF5
MDL

(ug/L)

5.0
1.0
5.0
5.0

108 70-130

95.6 70-130
91.1 70-130
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QC SUMMARIES
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: NA
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/11/18
Batch No. : 18L110 Date Extracted: 12/11/18 16:57
Sample - I1D: MBLK1W Date Analyzed: 12/11/18 16:57
Lab Samp ID: VOF5L06B Dilution Factor: 1
Lab File ID: RLY140 Matrix : WATER
Ext Btch ID: VOF5L06 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.488 0.5000 97.6 70-130
4~BROMOFLUOROBENZENE 0.480 0.5000 96.1 70-130
TOLUENE-D8 0.473 0.5000 94.6 70-130

REPORT ID: 18L110
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EMAX QUALITY CONTROL DATA
LCS/LCD ANALYSIS

CLIENT: TESTAMERICA, INC.
PROJECT : NW PIPE COMPANY GW MONITORING
BATCH NO.: 18L110
METHOD : SW5030B/8260B SIM
MATRIX: WATER % MOISTURE: NA
DILUTION FACTOR: 1 1 1
SAMPLE 1ID: MBLK2W
LAB SAMP ID: VOF5L11B VOF5L11L VOF5L11C
LAB FILE ID: RLY238 RLY236 RLY237
DATE EXTRACTED: 12/14/1818:34 12/14/1817:44 12/14/1818:09 DATE COLLECTED: NA
DATE ANALYZED: 12/14/1818:34  12/14/1817:44  12/14/1818:09 DATE RECEIVED: 12/14/18
PREP. BATCH: VOF5L11 VOF5L11 VOF5L11
CALIB. REF: RHY772 RHY772 RHY772
ACCESSION:
BLNK RSLT  SPIKE AMT  BS RSLT BS SPIKE AMT  BSD RSLT BSD RPD QC LIMIT MAX RPD
PARAMETER (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC (%) C%) %)
cis-1,2-Dichloroethylene ND 0.500 0.499 100 0.500 0.504 101 1 70-130 20
Vinyl Chloride ND 0.500 0.555 11 0.500 0.557 1M1 0 60-140 20
Tetrachloroethene ND 0.500 0.453 91 0.500 0.452 90 0 70-130 20
TCE ND 0.500 0.469 94 0.500 0.471 94 0 70-130 20
SPIKE AMT  BS RSLT BS SPIKE AMT  BSD RSLT BSD QC LIMIT
SURROGATE PARAMETER (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC (%)
1,2-Dichloroethane-d4 0.500 0.465 93 0.500 0.464 93 70-130
4-Bromof luorobenzene 0.500 0.484 97 0.500 0.481 96 70-130
Toluene-d8 0.500 0.474 95 0.500 0.479 96 70-130

REPORT ID: 18L110
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L110

Sample  ID: MBLK2W
Lab Samp ID: VOF5L118B
Lab File ID: RLY238
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:
Matrix H
% Moisture H
Instrument ID :

NA

12/14/18
12/14/18 18:34
12/14/18 18:34
1

RESULTS
PARAMETERS (ug/L)
CIS-1,2-DICHLOROETHYLENE ‘ ND
VINYL CHLORIDE ND
TETRACHLOROETHENE ND
TCE ND
SURROGATE PARAMETERS RESULTS
1,2-DICHLOROETHANE -D4 0.506
4-BROMOF LUOROBENZENE 0.479
TOLUENE-D8 0.472

REPORT ID: 18L110

RL
(ug/L)

Page 36 of 41

: WATER
NA
: TOF5
MDL
(ug/L)
0.10
0.020
0.10
0.10

101 70-130

95.7 70-130
94.4 70-130

Page 2212223018



EMAX QUALITY CONTROL DATA
LCS/LCD ANALYS!S

CLIENT: TESTAMERICA, INC.

PROJECT: NW PIPE COMPANY GW MONITORING

BATCH NO.: 18L110

METHOD : SW5030B/8260B SIM

MATRIX: WATER % MOISTURE: NA
DILUTION FACTOR: 1 1 1

SAMPLE ID: MBLK1W

LAB SAMP ID: VOF5L06B VOF5L06L VOF5L06C

LAB FILE 1ID: RLY140 RLY138 RLY139

DATE EXTRACTED: 12/11/1816:57 12/11/1816:07 12/11/1816:32 DATE COLLECTED: NA
DATE ANALYZED: 12/11/1816:57 12/11/1816:07 12/11/1816:32 DATE RECEIVED: 12/11/18

PREP. BATCH: VOF5L06 VOF5L06 VOF5L06
CALIB. REF: RHY772 RHY772 RHY772
ACCESSION:
BLNK RSLT SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD RPD QC LIMIT MAX RPD
PARAMETER (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC C %) (%) (%)
cis-1,2-Dichloroethylene ND 0.500 0.540 108 0.500 0.522 104 3 70-130 20
Vinyl Chloride ND 0.500 0.592 118 0.500 0.572 114 3 60-140 20
Tetrachloroethene ND 0.500 0.503 101 0.500 0.486 Q7 3 70-130 20
TCE ND 0.500 0.513 103 0.500 0.499 100 3 70-130 20
SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD QC LIMIT
SURROGATE PARAMETER (ug/L)> (ug/L) % REC (ug/L) (ug/L) % REC (%)
1,2-Dichloroethane-d4 0.500 0.445 89 0.500 0.458 92 70-130
4-Bromofluorobenzene 0.500 0.482 96 0.500 0.480 96 70-130
Toluene-d8 0.500 0.481 96 0.500 0.481 96 70-130

REPORT ID: 18L110 Page 37 of 41 Page 2318223018



TestAmerica Seattle
5755 8th Street East

Tacoma, WA 98424
Phone (253} 922-2310 Fax (253) 922-5047

{oc: 580

82435

Chain of Custody Record

TestAmericao

THE LEADER N ERVIRONMENTAL

COC New

Sampler: . ) Lab Ph: Carner Yracking Nols):
Client Information S T '9,5,“,,/ 4N Allen, Kristine D 580-31661-10349.1
Client Contact: Phone: . - y E-Mail: Page:
Bemice Kidd Sﬂf—{ i 3 34 4o Ig kristine allen@testamericainc.com Page 1 of
Company: Job #:
CH2M Hill, Inc. Analysis Requested
Address: TOue Date Requested: Preservation Codes:
2020 SW 4th Ave Suite 300 A-HCL -
City: TAT Requested {days): B NagH N ene
Portland C - Zn Acetate O - AsNaO2
State, Zip: D - Nitric Acid P -Na2045
OR, 97201 E - NaHS04 G - Na2S03
~ - F - MeQH R - Ng25203
Phone: PO #: G - Amchlor §- H2804
530-229-3203(Te!) Purchase Order Requested H- Ascobic Acid T - TSP Dodecahydrate
Emaif: WO #: I-lce Lf- Acetone
bernice kidd@jacobs.com " - D Water V- MCAA
Project Name: Project #: i 4 E‘ES;A ;N:nﬁeﬁipecif )
Northwest Pipe Company GW Monitoring 58013218 & ;5, 2 ¥
She: fSSow ° g iZ ther
AR ARER:
wil2|l2]| s
w = | E =
Sample Matrix ’: é.. 9 z g
Type {w=water, = P QF ¥
. Seaclid, FRE S TR 2 I
Sample |(C=comp,| onwasteron. Sis|glie
{e ldentification Sample Date Time grab) | etstissue, sxair S| E[8]8i8 I necial Instructions/Note:
B —itowsz 1L/ e 19 i Sl UL 4 €MAX
, o , : ’ i1/ i ) ! Ny -
Mot ~(Loulg ~o e Jiol | 6|\ N Gl WL & M
TYSEMWLS ~ Loy 8-0 e 35 | v R Sl WOL S EMAX
. . A = . QT . il - -
TUY LA MW T =120l 80 eAs {135 & W M Suder Yoslo b AMAX
MWD - iLo6ig- ¢ /s 1S & | v N ol Var. 4o aMax
Ther BT Cox: O-q"l':cza'@“
MM———_M (Fhe:nLl-:D. A (.(2:r = !
Pt rooler Dse:_L [% il
y Y g.b .
e Packing:__ Dol §e[:l:"\
™ Cust. Seal: Yesi,\lu Lab Cours
580-82435 Chain of Custody L Blue Ice, I)r)‘, None Other:
Possible Hazard Identification Sample Disposal { A fee may be assessed if samples are retained longer than 1 month)
Non-Hazard Flammable Skin Irritant Poison B Unknown Radiological Return Ta Client Disposa.' By Lab Archive For Monihs
Deliverable Requested: 1, i, 1ll, IV. Other (specify) Special Instructions/QC Requirements: T i .
s AFE s L Oa—.l
Empty Kit Relinguished by: IDate: |‘?ime: lMethod of Shipment:
Refinguished by’ . Date/Time; 4 Coempany Receiv v Date/Time: Company
Q’f\ﬁ\( /e/18 (C30 | Secohs % A pIL (Z-70% 0o (5P 9
Re!inquisﬁe@ L/ Date/Time: Company Received by: DaterTime: Company
Relinquished by: Date/Time: Company Received by: Data/Time: Company

Custody Seals Intact: |Custody Seal No.:

A Yes A No

JCooler Temperature(s) °C and Other Remarks: . - -
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 580-82435-1

Login Number: 82435 List Source: TestAmerica Seattle
List Number: 1
Creator: Gall, Brandon A

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A Lab does not accept radioactive samples.
meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. True

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC. True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. False Received 1 unfilled VOA vial for Sample #4.
Sample Preservation Verified. True

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Seattle
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc.

Login Number: 82435
List Number: 2
Creator: Avila, Stephanie 1

Job Number: 580-82435-1

List Source: TestAmerica Irvine
List Creation: 12/08/18 01:39 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A Not Present
The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? N/A Received project as a subcontract.
There are no discrepancies between the containers received and the COC. True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. N/A

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Seattle
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Seattle
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Tacoma, WA 98424
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TestAmerica Job ID: 580-82474-1
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Case Narrative

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82474-1
Project/Site: Northwest Pipe Company GW Monitoring

Job ID: 580-82474-1

Laboratory: TestAmerica Seattle

Narrative

Job Narrative
580-82474-1

Comments
No additional comments.

Receipt
The samples were received on 12/8/2018 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 0.6° C.

Subcontract Work
Method TCE, cis 1,2-DCE, PCE, Vinyl Chloride - low level: This method was subcontracted to EMAX Laboratories Inc. The subcontract
laboratory certification is different from that of the facility issuing the final report.

GC/MS VOA
Method(s) 8260C: The following sample was diluted to bring the concentration of target analytes within the calibration range:
IDW-Drum2-MW5-6-120718 (580-82474-6). Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

GC VOA
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

General Chemistry
Method(s) 300.0: Sulfate was detected in the method blank greater than the method detection limit but less than the reporting limit.

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Seattle
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Definitions/Glossary

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82474-1
Project/Site: Northwest Pipe Company GW Monitoring

Qualifiers

General Chemistry

Qualifier Qualifier Description

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.

< Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QcC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Seattle
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Client Sample ID: MW-03-120718
Date Collected: 12/07/18 09:30
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-1

Matrix: Water

" Method: RSK-175 - Dissolved Gases (GC)

Analyzed Dil Fac

Analyte Result Qualifier RL MDL Unit D Prepared

Methane (TCD) 2200 1000 500 ug/L B 12/13/18 17:28 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 3.8 0.90 0.14 mg/L B 12/08/18 13:24 1
NO3 as N ND 0.20 0.020 mg/L 12/08/18 13:24 1
Sulfate 10 B 1.2 0.26 mg/L 12/08/18 13:24 1
Total Organic Carbon 1.5 1.0 0.19 mg/L 12/11/18 15:32 1

Page 5 of 44
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Client Sample ID: MW-06-120718
Date Collected: 12/07/18 10:50
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-2

Matrix: Water

" Method: RSK-175 - Dissolved Gases (GC)

Analyzed Dil Fac

Analyte Result Qualifier RL MDL Unit D Prepared

Methane (TCD) 3500 1000 500 ug/L B 12/13/18 17:50 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 5.2 0.90 0.14 mg/L B 12/08/18 13:36 1
NO3 as N ND 0.20 0.020 mg/L 12/08/18 13:36 1
Sulfate 8.7 B 1.2 0.26 mg/L 12/08/18 13:36 1
Total Organic Carbon 1.5 1.0 0.19 mg/L 12/11/18 15:32 1
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Client Sample ID: MW-05-120718
Date Collected: 12/07/18 12:50
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-3

Matrix: Water

" Method: RSK-175 - Dissolved Gases (GC)

Analyzed Dil Fac

Analyte Result Qualifier RL MDL Unit D Prepared

Methane (TCD) 1700 1000 500 ug/L B 12/13/18 18:13 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 3.5 0.90 0.14 mg/L B 12/08/18 13:47 1
NO3 as N ND 0.20 0.020 mg/L 12/08/18 13:47 1
Sulfate 71 B 1.2 0.26 mg/L 12/08/18 13:47 1
Total Organic Carbon 1.6 1.0 0.19 mg/L 12/11/18 15:32 1
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Client Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Client Sample ID: MW-100-120718-0
Date Collected: 12/07/18 12:00
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-4

Matrix: Water

" Method: RSK-175 - Dissolved Gases (GC)

Analyzed Dil Fac

Analyte Result Qualifier RL MDL Unit D Prepared

Methane (TCD) 4100 1000 500 ug/L B 12/13/18 18:37 1
General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride 5.2 0.90 0.14 mg/L B 12/08/18 13:59 1
NO3 as N ND 0.20 0.020 mg/L 12/08/18 13:59 1
Sulfate 8.8 B 1.2 0.26 mg/L 12/08/18 13:59 1
Total Organic Carbon 1.5 1.0 0.19 mg/L 12/11/18 15:32 1
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Client: CH2M Hill, Inc.

Project/Site: Northwest Pipe Company GW Monitoring

Client Sample Results

TestAmerica Job ID: 580-82474-1

Client Sample ID: IDW-Drum2-MW5-6-120718

Date Collected: 12/07/18 13:40
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-6
Matrix: Water

7Method: 8260C - Volatile Organic Compounds by GC/MS

Page 9 of 44

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Vinyl chloride 31 1.0 0.22 ug/L B 12/12/18 17:46 1
TCE 42 3.0 0.85 ug/L 12/12/18 17:46 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Toluene-d8 (Surr) 100 80-122 12/12/18 17:46 1
Trifluorotoluene (Surr) 100 80-120 12/12/18 17:46 1
Dibromofluoromethane (Surr) 98 77-120 12/12/18 17:46 1
4-Bromofluorobenzene (Surr) 100 80-125 12/12/18 17:46 1
1,2-Dichloroethane-d4 (Surr) 100 80-126 12/12/18 17:46 1
Method: 8260C - Volatile Organic Compounds by GC/MS - DL

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
cis-1,2-Dichloroethene 800 120 28 ug/L B 12/13/18 12:47 40
PCE 420 120 16 ug/L 12/13/18 12:47 40
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Toluene-d8 (Surr) 111 80-122 12/13/18 12:47 40
Trifluorotoluene (Surr) 94 80-120 12/13/18 12:47 40
Dibromofluoromethane (Surr) 99 77-120 12/13/18 12:47 40
4-Bromofiuorobenzene (Surr) 113 80-125 12/13/18 12:47 40
1,2-Dichloroethane-d4 (Surr) 112 80-126 12/13/18 12:47 40

TestAmerica Seattle
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QC Sample Results

Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82474-1
Project/Site: Northwest Pipe Company GW Monitoring

Method: 8260C - Volatile Organic Compounds by GC/MS

Lab Sample ID: MB 580-290900/5 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290900
MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Vinyl chloride ND 1.0 0.22 ug/L B 12/12/18 10:40 1
cis-1,2-Dichloroethene ND 3.0 0.69 ug/L 12/12/18 10:40 1
TCE ND 3.0 0.85 ug/L 12/12/18 10:40 1
PCE ND 3.0 0.41 ug/L 12/12/18 10:40 1
MB MB

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Toluene-d8 (Surr) 99 80-122 12/12/18 10:40 1
Trifluorotoluene (Surr) 103 80-120 12/12/18 10:40 1
Dibromofluoromethane (Surr) 100 77-120 12/12/18 10:40 1
4-Bromofluorobenzene (Surr) 100 80-125 12/12/18 10:40 1
1,2-Dichloroethane-d4 (Surr) 100 80-126 12/12/18 10:40 1
Lab Sample ID: LCS 580-290900/6 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290900

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Vinyl chloride 10.0 9.57 ug/L a 96 65-130
cis-1,2-Dichloroethene 10.0 10.7 ug/L 107 76-129
TCE 10.0 10.4 ug/L 104  70-131
PCE 10.0 9.54 ug/L 95 76-120

LCS LCS

Surrogate %Recovery Qualifier Limits
Toluene-d8 (Surr) 100 80-122
Trifluorotoluene (Surr) 98 80-120
Dibromofluoromethane (Surr) 103 77-120
4-Bromofluorobenzene (Surr) 101 80-125
1,2-Dichloroethane-d4 (Surr) 102 80-126
Lab Sample ID: LCSD 580-290900/7 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290900

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Vinyl chloride 10.0 8.54 ug/L a 85 65-130 11 35
cis-1,2-Dichloroethene 10.0 10.2 ug/L 102 76-129 5 15
TCE 10.0 9.97 ug/L 100 70-131 4 15
PCE 10.0 9.18 ug/L 92 76-120 4 20

LCSD LCSD

Surrogate %Recovery Qualifier Limits
Toluene-d8 (Surr) 101 80-122
Trifluorotoluene (Surr) 101 80-120
Dibromofluoromethane (Surr) 103 77-120
4-Bromofluorobenzene (Surr) 102 80-125
1,2-Dichloroethane-d4 (Surr) 102 80-126

TestAmerica Seattle
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Client: CH2M Hill, Inc.

Project/Site: Northwest Pipe Company GW Monitoring

QC Sample Results

TestAmerica Job ID: 580-82474-1

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Matrix: Water

Analysis Batch: 291031

7Lab Sample ID: MB 580-291031/5

Client Sample ID: Method Blank
Prep Type: Total/NA

1,2-Dichloroethane-d4 (Surr)

Page 11 of 44

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
cis-1,2-Dichloroethene ND 3.0 0.69 ug/L B 12/13/18 10:34 1
PCE ND 3.0 0.41 ug/L 12/13/18 10:34 1
MB MB
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Toluene-d8 (Surr) 109 80-122 12/13/18 10:34 1
Trifluorotoluene (Surr) 97 80-120 12/13/18 10:34 1
Dibromofluoromethane (Surr) 102 77-120 12/13/18 10:34 1
4-Bromofluorobenzene (Surr) 114 80-125 12/13/18 10:34 1
1,2-Dichloroethane-d4 (Surr) 118 80-126 12/13/18 10:34 1
Lab Sample ID: LCS 580-291031/6 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 291031
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
cis-1,2-Dichloroethene 10.0 9.86 ug/L B 99 76-129
PCE 10.0 10.8 ug/L 108  76-120

LCS LCS
Surrogate %Recovery Qualifier Limits
Toluene-d8 (Surr) 104 80-122
Trifluorotoluene (Surr) 93 80-120
Dibromofluoromethane (Surr) 105 77-120
4-Bromofluorobenzene (Surr) 110 80-125
1,2-Dichloroethane-d4 (Surr) 112 80-126
Lab Sample ID: LCSD 580-291031/7 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 291031

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
cis-1,2-Dichloroethene 10.0 9.91 ug/L B 99 76-129 15
PCE 10.0 101 ug/L 101 76-120 20
LCSD LCSD

Surrogate %Recovery Qualifier Limits
Toluene-d8 (Surr) 105 80-122
Trifluorotoluene (Surr) 96 80-120
Dibromofluoromethane (Surr) 97 77-120
4-Bromofluorobenzene (Surr) 111 80-125

114 80-126

TestAmerica Seattle

12/27/2018



QC Sample Results

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: MB 440-516880/8
Matrix: Water
Analysis Batch: 516880

Client Sample ID: Method Blank
Prep Type: Total/NA

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Methane (FID) ND 0.99 0.25 ug/L B 12/13/18 14:32 1
Methane (TCD) ND 1000 500 ug/L 12/13/18 14:32 1
Lab Sample ID: LCS 440-516880/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (TCD) 4190 3350 ug/L - 80 80-120
Lab Sample ID: LCS 440-516880/6 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Methane (FID) 83.9 80.4 ug/L N 96  80-120
Lab Sample ID: LCSD 440-516880/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (TCD) 4190 3340 ug/L - 80 80-120 1 20
Lab Sample ID: LCSD 440-516880/7 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 516880

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Methane (FID) 83.9 80.4 ug/L - 96  80-120 0 20

Method: 300.0 - Anions, lon Chromatography
Lab Sample ID: MB 580-290627/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
NO3 as N ND 0.20 0.020 mg/L B 12/07/18 15:15 1
Lab Sample ID: LCS 580-290627/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290627

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
NO3 as N 5.00 4.98 mg/L 100  90-110
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Client: CH2M Hill, Inc.

QC Sample Results
TestAmerica Job ID: 580-82474-1

Project/Site: Northwest Pipe Company GW Monitoring

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: LCSD 580-290627/5
Matrix: Water
Analysis Batch: 290627

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
NO3 as N 5.00 4.97 mg/L o 99 90-110 0 15
Lab Sample ID: MB 580-292159/3 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 292159

MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloride ND 0.90 0.14 mg/L B 12/07/18 15:15 1
Sulfate 0.334 J 1.2 0.26 mg/L 12/07/18 15:15 1
Lab Sample ID: LCS 580-292159/4 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 292159

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Chloride 50.0 49.6 mg/L N 99  90-110
Sulfate 50.0 49.6 mg/L 99  90-110
Lab Sample ID: LCSD 580-292159/5 Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 292159

Spike LCSD LCSD %Rec. RPD
Analyte Added Result Qualifier Unit D %Rec Limits RPD Limit
Chloride 50.0 49.7 mg/L a 99 90-110 0 15
Sulfate 50.0 49.6 mg/L 99 90-110 0 15

Method: SM 5310C - TOC
Lab Sample ID: MB 580-290953/25 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Total Organic Carbon ND 1.0 0.19 mg/L B 12/11/18 15:32 1
Lab Sample ID: LCS 580-290953/26 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 290953

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
Total Organic Carbon 10.0 9.09 mg/L o 91 85-115

TestAmerica Seattle
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Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

Lab Chronicle

TestAmerica Job ID: 580-82474-1

Client Sample ID: MW-03-120718
Date Collected: 12/07/18 09:30
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 516880 12/13/18 17:28 El TAL IRV
Total/NA Analysis 300.0 1 290627 12/08/18 13:24 EMM TAL SEA
Total/NA Analysis 300.0 1 292159 12/08/18 13:24 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HIM TAL SEA
Client Sample ID: MW-06-120718 Lab Sample ID: 580-82474-2
Date Collected: 12/07/18 10:50 Matrix: Water
Date Received: 12/08/18 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 516880 12/13/18 17:50 El TAL IRV
Total/NA Analysis 300.0 1 290627 12/08/18 13:36  EMM TAL SEA
Total/NA Analysis 300.0 1 292159 12/08/18 13:36 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HIM TAL SEA
Client Sample ID: MW-05-120718 Lab Sample ID: 580-82474-3
Date Collected: 12/07/18 12:50 Matrix: Water
Date Received: 12/08/18 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 516880 12/13/18 18:13 El TAL IRV
Total/NA Analysis 300.0 1 290627 12/08/18 13:47 EMM TAL SEA
Total/NA Analysis 300.0 1 292159 12/08/18 13:47 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HIM TAL SEA
Client Sample ID: MW-100-120718-0 Lab Sample ID: 580-82474-4
Date Collected: 12/07/18 12:00 Matrix: Water
Date Received: 12/08/18 10:00
B Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis RSK-175 1 516880 12/13/18 18:37 El TAL IRV
Total/NA Analysis 300.0 1 290627 12/08/18 13:59 EMM TAL SEA
Total/NA Analysis 300.0 1 292159 12/08/18 13:59 EMM TAL SEA
Total/NA Analysis SM 5310C 1 290953 12/11/18 15:32 HIM TAL SEA
Client Sample ID: IDW-Drum2-MW5-6-120718 Lab Sample ID: 580-82474-6
Date Collected: 12/07/18 13:40 Matrix: Water
Date Received: 12/08/18 10:00
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 8260C 1 290900 12/12/18 17:46 TLA1 TAL SEA

Page 14 of 44
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Lab Chronicle

Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Client Sample ID: IDW-Drum2-MW5-6-120718
Date Collected: 12/07/18 13:40
Date Received: 12/08/18 10:00

Lab Sample ID: 580-82474-6
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 8260C DL 40 291031 12/13/18 12:47 T1W TAL SEA

Laboratory References:

EMAX Lab. = EMAX Laboratories Inc, 1835 W. 205th Street, Torrance, CA 90501

TAL IRV = TestAmerica Irvine, 17461 Derian Ave, Suite 100, Irvine, CA 92614-5817, TEL (949)261-1022
TAL SEA = TestAmerica Seattle, 5755 8th Street East, Tacoma, WA 98424, TEL (253)922-2310

Page 15 of 44
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Accreditation/Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 580-82474-1

Project/Site: Northwest Pipe Company GW Monitoring

Laboratory: TestAmerica Seattle

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Alaska (UST) State Program 10 17-024 01-19-19
ANAB DoD ELAP L2236 01-19-19
ANAB ISO/IEC 17025 L2236 01-19-19
California State Program 9 2901 11-05-19
Montana (UST) State Program 8 N/A 04-30-20
Nevada State Program 9 WA000502019-1 07-31-19
Oregon NELAP 10 WA100007 11-05-19
US Fish & Wildlife Federal LE058448-0 07-31-19
USDA Federal P330-14-00126 02-10-20
Washington State Program 10 C553 02-17-19

Laboratory: TestAmerica Irvine
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Page 16 of 44

Authority Program EPA Region Identification Number  Expiration Date
Alaska State Program 10 CA01531 06-30-19
Arizona State Program 9 AZ0671 10-14-19
California LA Cty Sanitation Districts 9 10256 06-30-19
California State Program 9 CA ELAP 2706 06-30-19
Guam State Program 9 Cert. No. 17-003R 01-23-19 *
Hawaii State Program 9 N/A 01-29-19 *
Kansas NELAP 7 E-10420 07-31-19
Nevada State Program 9 CA015312018-1 07-31-19
New Mexico State Program 6 N/A 01-29-19 *
Oregon NELAP 10 4028 01-29-19 *
US Fish & Wildlife Federal 058448 07-31-19
USDA Federal P330-18-00214 07-09-21
Washington State Program 10 C900 09-03-19

TestAmerica Seattle

12/27/2018



Sample Summary
Client: CH2M Hill, Inc.
Project/Site: Northwest Pipe Company GW Monitoring

TestAmerica Job ID: 580-82474-1

Lab Sample ID Client Sample ID Matrix Collected Received

580-82474-1 MW-03-120718 Water 12/07/18 09:30 12/08/18 10:00
580-82474-2 MW-06-120718 Water 12/07/18 10:50 12/08/18 10:00
580-82474-3 MW-05-120718 Water 12/07/18 12:50 12/08/18 10:00
580-82474-4 MW-100-120718-0 Water 12/07/18 12:00 12/08/18 10:00
580-82474-6 IDW-Drum2-MW5-6-120718 Water 12/07/18 13:40 12/08/18 10:00
580-82474-7 Trip Blank Water 12/07/18 00:01 12/08/18 10:00

Page 17 of 44
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LABORATORIES, INC.

1835 W. 205th Street
Torrance, CA 90501
Tel: (310) 618-8889

Date: 12-20-2018
EMAX Batch No.: 18L129

Attn: Kris Allen
TestAmerica, Inc.

5755 8th Street East
Tacoma WA 98424

Subject: Laboratory Report
Project: NW PIPE COMPANY GW MONITORING

Enclosed is the Laboratory report for samples received on 12/11/18.
The data reported relate only to samples listed below :

Sample ID Control # Col Date Matrix Analysis
MW-03-120718 L129-01 12/07/18 WATER  VOC SIM
MW-06-120718 L129-02 12/07/18 WATER  VOC SIM
MW-05-120718 L129-03 12/07/18 WATER  VOC SIM
MW-100-120718-0 L129-04 12/07/18 WATER  VOC SIM
TRIP BLANK L129-05 12/07/18 WATER VOC SIM

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Caspar J. Pang
Laboratory Director

This report is confidential and intended solely for the use of the individual or
entity to whom it is addressed. This report shall not be reproduced except in full
or without the written approval of EMAX.

EMAX certifies that results included in this report meets all NELAC & DOD requirements
unless noted in the Case Narrative.

NELAP Accredited Certificate Number CA002912017-13

ANAB Accredited DoD ELAP and ISO/IEC 17025 Certificate Number L2278 Testing
California ELAP Accredited Certificate Number 2672

REPORT ID: 18L129 Page 18 of 44 Page 112223018
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SAMPLE RECEIPT FORM 1

EMAX-SM02 Rev. 10
Form: SMO2F1

Reference:

/ Type of Delivery _Airbill / Tracking Number ECN l K] :)_,51
]
@Fedex O UPS O GSO (O Others AUs B3 Y40+ Recipient \SC{NE]
3 EMAX Courier 0 Client Delivery pae |\ 1| IX Time OGG
C@C INSPECTION P ) Z y)
ient Name p/Client PM/FC [ Sampler Name % mpling Date/Time @/Samplc D 'Watn’x
‘Address el # /Fax # O Courier Signature Qélalysis Required O Preservative (if any) “0OTAT
Safety Issues (xf any) i 3 High concentrations expected [ From Superfund Site [ Rad screening required
voe0 il [t g OOC Coriection.
|
PACKAGING INSPECTION _
Container oolcr O Box [ Other
Condition Justody Seal \Qz;tact [0 Damaged ,
Packaging Bybble Pa’;i O Styrofoam O Popcorn PAufficient o _
Temperatures Cooler 1 °C [ Cooler 2 °C O Cooler 3 °C 0O Cooler 4 °c 0O Cooler 5, °c
(Cool, <6 °C but not frozen) [ Cooler 6 °C [ Cooler 7 °C Cooler 8 °Cc 0 Cooler 9 °C O Cooler 10 °C
Thermormeter: A-S/N 170324872 B-S8/N 150555522 CHS/N 170324888 D-S/N
Comments: [I Temperature is out of range. PM was informed IMMEDIATELY.
Note:
DISCREPANCIES
LabSamplelD LabSampleContainerID | Code ClientSample Label ID / Information Corrective Action
-5 Dy [ \WS wf HUL 2|
2z 2584 DZ| (abdl: CHy (RSKTT5) K\
[2-]9 DI 2\
~ :
- -~ / ’
T = /
— - / /
- =~z L pd G,
///v/ e — I'D/h//g

NOTES/OBSERVATIONS:

0O pH holding time requirement for water samples is 15 mins. Water samples for pH analysis are received beyond 65 minutes from sampling time.

LEGEND:

C ¢ Description- Sample Management

D1,

Analysis is not indicated in

Ll

Analysis mismatch COC vs@
3 Sample ID mismatch COC vs label

D4
DS
D6
D7

Sample ID is not imdicated in

Date/Time is not indicated in
Date/Time mismatch COC vs label

Container -{improper] [leaking] [broken]

O Continue to next page.

Code Description-Sample Management
(@roceed as indicaed i 1 COC O Label

R2 Refer to attached instruction

Code Description-Sample Management
D13 Out of Holding Time
D14 Bubble is >6mm
D13 No trip blank in cooler

3 reservation not indicated in P n £ h‘

DT7 Preservation mismatch COC vs label

R3 Cancel the analysis
R4 Use vial with smallest bubble first
RS Log-in with Jatest sampling date and time+1 min

D18 Insufficient chemical preservative R6 Adjust pH as necessary

D19 Insufficient Sample

R7 Filter and preserved as necessary
RS

D38
D9
D10
D11
D12

Container size mismajch COC vs receive,
REVIEWS: \&’uq\l}'& /M/]/Ufu
Samplé

Sample listed in COC is not received
Sample received is not listed in COC
No initial/date on corrections in COC/label

Container count mismatch COC vs received

1,

abeling__

la

patel(N T 7@747/1/

EMAX Laboratories, Inc. 1835 W. 205th St., Torrance, Ca 90501

REPORT ID: 18L129

D20 No filtration info for dissolved analysis
D21 Ne sainple for moisture determination
D22

D23

D24

SRF

Date

Page 20 of 44
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‘?'"esTAmenco Temperat"w Controlled

EEEEE DER IN ENVIRONMENTAL TESTIN

IF THIS SHIPMENT IS DELAYED IN TRANSIT, |
STORE REFRIGERATED (2° TO8°C/36° TO 47°F) |

TAL-0090(1016) =

SHIP DATE: IUDEC1B
ACTWGT: 19.

ORIGIN ID:TCMHI (253) 922-2310 :
: CAD: 888?48/CHFE3211

SAMPLE RECEIVING
.. TA-SEATTLE
5755 8TH ST £

FIFE, WA 98424 s 4
UNITED STATES US "*-rs S

10 SHIPPINGIRECEI\IING g
EMAX LABORATORIES INC
1835 W. 205TH STREET ‘

TORRANCE CA 90501

(253)922 2310 ' HEF §$580-31678° -
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BILL SENDER

S51C1/F1FF21040

Express

|“‘ . t; Wil FedEx
! i | X
it w8 E

TUE - 11 DEC 10:30A
2ot 4668 8717 9071 PRIORITY OVERNIGHT

92 HHRA  a0s01

AT
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REPORTING CONVENTIONS

DATA QUALIFIERS:

Lab Qualifier AFCEE Qualifier | Description

J F Indicates that the analyte is positively identified and the result is less
than LOQ/RL but greater than LOD/MDL/DL.

N Indicates presumptive evidence of a compound.

B B Indicates that the analyte is found in the associated method blank

as well as in the sample at above QC level.

E J Indicates that the result is above the maximum calibration range or
estimated value.

* * Out of QC limit.

Note: The above qualifiers are used to flag the results unless the project requires a
different set of qualification criteria.

ACRONYMS AND ABBREVIATIONS:

CRDL Contract Required Detection Limit
RL Reporting Limit

MRL Method Reporting Limit

MDL Method Detection Limit

DL Detection Limit

LOD Limit of Detection

LOQ Limit of Quantitation

DO Diluted out

DATES

The date and time information for leaching and preparation reflect the beginning date and time of
the procedure unless the method, protocol, or project specifically requires otherwise.

REPORT ID: 18L129 Page 22 of 44 Page 518223018



REPORT ID: 18L129

LABORATORY REPORT FOR

TESTAMERICA, INC.

NW PIPE COMPANY GW MONITORING

METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

SDG#: 18L129

Page 23 of 44
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CASE NARRATIVE
Client : TESTAMERICA, INC.
Project: NW PIPE COMPANY GW MONITORING
SDG : 18L129S

METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

A total of five (5) water samples were received on 12/11/18 to be analyzed for
EDB by GC/MS SIM in accordance with Method SW5030B/8260B SIM and project
specific requirements.

Holding Time
Samples were analyzed within the prescribed holding time.

Instrument Performance and Calibration

Instrument tune check was performed prior to calibration. Result was within
acceptance criteria. Multi-calibration points were generated to establish
initial calibration (ICAL). ICAL was verified using secondary source (ICV).
Continuing calibration (CCV) was carried out at a frequency required by the
project. All project calibration requirements were satisfied. Refer to
calibration summary forms of ICAL, ICV and CCV for details.

Method Blank

Method blank was prepared and analyzed at the frequency required by the project.
For this SDG, one (1) method blank was analyzed. VOF5L11B - result was compliant
to project requirement. Refer to sample result summary form for details.

Lab Control Sample

Lab control sample was prepared and analyzed at a frequency required by the
project. For this SDG, one (1) set of LCS/LCD was analyzed. VOF5L11L/VOF5L11C
were within LCS limits. Refer to LCS summary form for details.

Matrix QC Sample
No matrix QC sample was provided on this SDG.

Surrogate
Surrogates were added on QC and field samples. All surrogate recoveries were
within QC limits. Refer to sample result summary forms for details.

Sample Analysis

Samples were analyzed according to prescribed analytical procedures. Results
were evaluated in accordance to project requirements. For this SDG, all quality
control requirements were met.

Samples L129-01, -02, -03 and -04 were analyzed at dilution due to high
concentration.

REPORT ID: 18L129 Page 24 of 44 Page 712223018
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SAMPLE RESULTS
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129

Sample  ID: MW-03-120718
Lab Samp ID: L129-01
Lab File ID: RLY248
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected: 12/07/18

Date

Received: 12/11/18

Date Extracted: 12/14/18 22:46

Date

Analyzed: 12/14/18 22:46

Dilution Factor: 250

Matrix

% Moisture

: WATER
@ NA

Instrument ID : TOF5

RESULTS
PARAMETERS (ug/L)
CIS-1,2-DICHLOROETHYLENE 850
VINYL CHLORIDE 46
TETRACHLOROETHENE 490
TCE 160
SURROGATE PARAMETERS RESULTS
1,2-DICHLOROETHANE -D4& 137
4-BROMOFLUOROBENZENE 19
TOLUENE-D8 115

REPORT ID: 18L129

RL
(ug/L)

MDL
(ug/L)

109 70-130
95.4 70-130
91.6 70-130

Page 27 of 44
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM
Client : TESTAMERICA, INC. Date Collected: 12/07/18
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/11/18
Batch No. : 18L129 Date Extracted: 12/14/18 23:11 # 12/14/18 19:24
Sample ID: MW-06-120718 Date Analyzed: 12/14/18 23:11 # 12/14/18 19:24
Lab Samp ID: L129-02  #L129-021 Dilution Factor: 250 # 5000
Lab File ID: RLY249 #RLY240 Matrix : WATER
Ext Btch ID: VOF5L11 #VOF5L11 % Moisture : NA
Calib. Ref.: RHY772 #RHYT772 Instrument ID : TOF5
RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
# CIS-1,2-DICHLOROETHYLENE 1300 1000 500
VINYL CHLORIDE 130 25 5.0
TETRACHLOROETHENE 430 50 25
TCE 110 50 25
SURROGATE PARAMETERS RESULTS SPK_AMT 7% RECOVERY QC LIMIT
1,2-DICHLOROE THANE -D4& 136 125.0 109 70-130
4-BROMOFLUOROBENZENE 116 125.0 92.7 70-130
TOLUENE-D8 114 125.0 91.5 70-130
# 1,2-DICHLOROETHANE-D4 2520 2500 101 70-130
# 4-BROMOFLUOROBENZENE 2400 2500 96.1 70-130
# TOLUENE-D8 2340 2500 93.5 70-130

# Members of

the Associated File

REPORT ID: 18L129
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129

Sample  ID: MW-06-120718

Lab Samp ID: L129-02
Lab File ID: RLY249
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected: 12/07/18

Date

Received: 12/11/18

Date Extracted: 12/14/18 23:11

Date

Analyzed: 12/14/18 23:11

Dilution Factor: 250

Matrix

% Moisture

: WATER
: NA

Instrument ID : TOF5

CIS-1,2-DICHLOROETHYLENE

VINYL CHLORIDE
TETRACHLOROETHENE
TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

REPORT ID: 18L129

RESULTS
(ug/L)

RL
(ug/L)

MDL
(ug/L)

109 70-130
92.7 70-130
91.5 70-130

Page 29 of 44
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129

Sample  ID: MW-06-120718DL
Lab Samp ID: L129-021

Lab File ID: RLY240

Ext Btch ID: VOF5L11

Calib. Ref.: RHY772

Date Collected: 12/07/18

Date

Received: 12/11/18

Date Extracted: 12/14/18 19:24

Date

Analyzed: 12/14/18 19:24

Dilution Factor: 5000

Matrix

% Moisture

: WATER
1 NA

Instrument ID : TOF5

RESULTS
PARAMETERS (ug/L)
CIS-1,2-DICHLOROETHYLENE 1300
VINYL CHLORIDE 1204
TETRACHLOROE THENE ND
TCE ND
SURROGATE PARAMETERS RESULTS
1,2-DICHLORCETHANE-D4 2520
4-BROMOFLUOROBENZENE 2400
TOLUENE-D8 2340

REPORT ID: 18L129

101 70-130
96.1 70-130
93.5 70-130

Page 30 of 44
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA, INC
Project
Batch No. : 18L129

Sample  ID: MW-05-120718

: NW PIPE COMPANY GW MONITORING

Lab Samp ID: L129-03  #L129-031
Lab File ID: RLY250 #RLY241
Ext Btch ID: VOF5L11 #VOF5L11
Calib. Ref.: RHY772

#RHYT772

Date Collected: 12/07/18

Date Received: 12/11/18

Date Extracted: 12/14/18 23:37 # 12/14/18 19:49
Date Analyzed: 12/14/18 23:37 # 12/14/18 19:49
Dilution Factor: 250 # 5000

Matrix

% Moisture
Instrument ID

: WATER
: NA
: TOF5

PARAMETERS

# CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE
TCE

SURROGATE PARAMETERS

1,2-DICHLOROETHANE -D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

# 1,2-DICHLOROETHANE -D4
# 4-BROMOFLUOROBENZENE
# TOLUENE-D8

# Members of the Associated

REPORT ID: 18L129

File

RESULTS
(ug/L)

RL
(ug/L)

Page 31 of 44
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA,
Project
Batch No. : 18L129
Sample ID: MW-05-120718
Lab Samp ID: L129-03

Lab File ID: RLY250

Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

INC.
: NW PIPE COMPANY GW MONITORING

Date Received
Date Extracted
Date Analyzed
Dilution Factor
Matrix

% Moisture
Instrument ID

Date Collected: 12/07/18

12/11/18
12/14/18 23:37
12/14/18 23:37
250

: WATER

: NA
: TOF5

CIS-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4- BROMOFLUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L129

RL
(ug/L)

Page 32 of 44

110 70-130

95.0 70-130
89.7 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Date Collected: 12/07/18

Client : TESTAMERICA, INC.

Project : NW PIPE COMPANY GW MONITORING Date Received: 12/11/18
Batch No. : 18L129 Date Extracted: 12/14/18 19:49
Sample  ID: MW-05-120718DL Date Analyzed: 12/14/18 19:49
Lab Samp ID: L129-03I Ditution Factor: 5000
Lab File ID: RLY241 Matrix : WATER
Ext Btch ID: VOF5L11 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
C1S-1,2-DICHLOROETHYLENE 1600 1000 500
VINYL CHLORIDE ND 500 100
TETRACHLOROETHENE 880J 1000 500
TCE ND 1000 500
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 2570 2500 103 70-130
4-BROMOFLUOROBENZENE 2400 2500 96.1 70-130
TOLUENE-D8 2320 2500 92.8 70-130

REPORT ID: 18L129 Page 33 of 44 Page 1618223018



METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129
Sample ID: MW-100-120718-0
Lab Samp ID: L129-04  #L129-041
Lab File ID: RLY251 #RLY242
Ext Btch ID: VOF5L11 #VOF5L11
#RHY 772

Calib. Ref.: RHY772

#
#
#

#

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Matrix
% Moisture
Instrument ID

12/07/18

12/11/718

12/15/18 00:02 # 12/14/18 20:14
12/15/18 00:02 # 12/14/18 20:14
250 # 5000

: NA

CI1S-1,2-DICHLOROETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS

1,2-DICHLOROETHANE -D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

1,2-DICHLOROETHANE -D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

Members of the Associated File

REPORT ID: 18L129

RESULTS
(ug/L)

Page 34 of 44
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MDL
(ug/L)
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5.0
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129

Sample  ID: MW-100-120718-0

Lab Samp ID: L129-04
Lab File ID: RLY251
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date C
Date
Date E
Date
Dilutio
Matrix
% Moist

ollected: 12/07/18
Received: 12/11/18
xtracted: 12/15/18 00:02
Analyzed: 12/15/18 00:02

n Factor: 250
: WATER
ure : NA

Instrument ID : TOF5

PARAMETERS
CIS-1,2-DICHLORCETHYLENE
VINYL CHLORIDE
TETRACHLOROETHENE

TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

RESULTS
(ug/L)

REPORT ID: 18L129

RL
(ug/L)

MDL
(ug/L)

112 70-130
94.5 70-130
90.7 70-130

Page 35 of 44
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METHOD SW5030B/8260B SIM

EDB BY GC/MS SIM

Client : TESTAMERICA, INC.
Project : NW PIPE COMPANY GW MONITORING
Batch No. : 18L129

Sample  ID: MW-100-120718-0DL

Lab Samp ID: L129-041
Lab File ID: RLY242
Ext Btch ID: VOF5L11
Calib. Ref.: RHY772

Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Ditution Factor:

Matrix
% Moisture
Instrument ID

12/07/18
12/11/18
12/14/18 20:14
12/14/18 20:14
5000

CIS-1,2-DICHLOROETHYLENE

VINYL CHLORIDE
TETRACHLOROETHENE
TCE

SURROGATE PARAMETERS
1,2-DICHLOROETHANE-D4
4-BROMOFLUOROBENZENE
TOLUENE-D8

REPORT ID: 18L129

RESULTS
(ug/L)

RL
(ug/L)

: WATER

: NA

: TOF5
MDL

(ug/L)

500
100
500
500

SPK_AMT % RECOVERY QC LIMIT

Page 36 of 44
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95.3 70-130
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: 12/07/18
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/11/18
Batch No. : 18L129 Date Extracted: 12/14/18 20:3%9
Sample  ID: TRIP BLANK Date  Analyzed: 12/14/18 20:39
Lab Samp ID: L129-05 Dilution Factor: 1
Lab File ID: RLY243 Matrix : WATER
Ext Btch ID: VOF5L11 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4& 0.522 0.5000 104 70-130
4-BROMOFLUOROBENZENE 0.475 0.5000 95.0 70-130
TOLUENE-D8 0.467 0.5000 93.4 70-130

REPORT ID: 18L129
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QC SUMMARIES
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METHOD SW5030B/8260B SIM
EDB BY GC/MS SIM

Client : TESTAMERICA, INC. Date Collected: NA
Project : NW PIPE COMPANY GW MONITORING Date Received: 12/14/18
Batch No. : 18L129 Date Extracted: 12/14/18 18:34
Sample  JD: MBLK1W Date  Analyzed: 12/14/18 18:34
Lab Samp ID: VOF5L11B Dilution Factor: 1
Lab File ID: RLY238 Matrix : WATER
Ext Btch ID: VOF5L11 % Moisture : NA
Calib. Ref.: RHY772 Instrument ID : TOF5

RESULTS RL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
CIS-1,2-DICHLOROETHYLENE ND 0.20 0.10
VINYL CHLORIDE ND 0.10 0.020
TETRACHLOROETHENE ND 0.20 0.10
TCE ND 0.20 0.10
SURROGATE PARAMETERS RESULTS SPK_AMT % RECOVERY QC LIMIT
1,2-DICHLOROETHANE-D4 0.506 0.5000 101 70-130
4-BROMOFLUOROBENZENE 0.479 0.5000 95.7 70-130
TOLUENE-D8 0.472 0.5000 94 .4 70-130

REPORT ID: 18L129 Page 39 of 44
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EMAX QUALITY CONTROL DATA
LCS/LCD ANALYSIS

CLIENT: TESTAMERICA, INC.
PROJECT: NW PIPE COMPANY GW MONITORING
BATCH NO.: 18L129
METHOD : SW5030B/8260B SIM
MATRIX: WATER % MOISTURE: NA
DILUTION FACTOR: 1 1 1
SAMPLE ID: MBLK1W
LAB SAMP ID: VOF5L11B VOFS5L11L VOF5L11C
LAB FILE ID: RLY238 RLY236 RLY237
DATE EXTRACTED: 12/14/1818:34 12/14/1817:44 12/14/1818:09 DATE COLLECTED: NA
DATE ANALYZED: 12/14/1818:34 12/14/1817:44 12/14/1818:09 DATE RECEIVED: 12/14/18
PREP. BATCH: VOF5L11 VOF5L11 VOF5L11
CALIB. REF: RHY772 RHY772 RHY772
ACCESSION:

BLNK RSLT SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD RPD QC LIMIT MAX RPD
PARAMETER (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC (%) (%) %)
cis-1,2-Dichloroethylene ND 0.500 0.499 100 0.500 0.504 101 1 70-130 20
Vinyl Chloride ND 0.500 0.555 (NN 0.500 0.557 111 0 60-140 20
Tetrachloroethene ND 0.500 0.453 91 0.500 0.452 90 0 70-130 20
TCE ND 0.500 0.469 94 0.500 0.471 94 0 70-130 20

SPIKE AMT BS RSLT BS SPIKE AMT BSD RSLT BSD QC LIMIT
SURROGATE PARAMETER (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC (%)
1,2-Dichloroethane-d4 0.500 0.465 93 0.500 0.464 93 70-130
4-Bromof Luorobenzene 0.500 0.484 97 0.500 0.481 96 70-130
Toluene-d8 0.500 0.474 95 0.500 0.479 96 70-130

REPORT ID: 18L129
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Loc: 580

TestAmerica Seattle .
5755 8th Street East Chain Of CUStOdy Record 82474 TeStAmenCG

‘Tacoma, WA 98424 :
THE LEADER IN ENVIRONMENTAL TESTING

Phone (253)922-2310 Fax {253) 922-5047
Sampler: A ) Lab PM: Carrier Tracking No(s): COC No: )
Client Information £ 057 vy s Y Allen, Kristine D 580-31661-10348.1
Client Contact: . - Phone: - E-Mall; Page:
ice- i (527 410 G L $03 - Ph6 - 'fW \/ kristine allen@testamericainc.com |Page 1 of
Company: . Job #:
cHeMHIE TS, TW T of%) Analysis Requested
Address: TOue Date Requested: S reservation Codes;
2920 SW 4th Ave Suite 300 =] 0 HeL M- Hexane
ity TAT Requested {days}): - NaOH N - None
Portland - — 2 - Zn Acelate | 0 - AsNaG2
Sate, Zip: ) 2 ® - Mitrie Acld P - Na2045
OR, 97201 = - NaHSC4 Q- Na2503
e =T ; - MeOH . R - Na25203
; g - Amehlor §-H2804
530:208-3203(Tel}— §T 7 - ?3 o ¢3 ¥ Purchase Order Requested > o} - Ascomic A T- TSP Dodacahydrate
Emait: . WO # o $1-Ice L - Acetone
bornice.kidd@)j 4 M‘U\M* 4 N-(g} Jaciblo L Y 4 - Dl Water WV - MCAA
m‘c‘ a'l“d‘s@m s - w o | Z K ~-EDTA W pH 4.8
Project Name: Project #: g E| 8 1t -EDA Z - other (specify}
Northwest Pipe Company GW Menitoring 58013218 & 718
Site: SSOWH. w §|= Other.
A EAERE:
wtBlS]| 8
JHEE
Sample 4 2lile|B
Type AR E N
Sample gl it o
alslsle
Sample Date 2 3

Sample ldentification

SVE 1D £mAX_ Foe WO Ly
CUf T cmpx Ar My

M ~03- 102y -
MW = Db itodiy f—fo T i

"

> e
parard
A

wi
X
M - 05 —I1o Y [ 1TV * Y (B Y Eqpy For
MW = 00 = e HY -0 | i1es XM Sw v Epmfly (o g
e -0 -MW] =Y L1521 1130 VI Y TA, TE 0N 5280 e
Tpn/- Qfmi = MW-6~ jqottf | V| 1390 VIR 4 o T e ]
TKW Emw‘i 4 bv o {2 Eii i

Sample Disposal ( A fee may be assessed if samples are retained fonger than 1 month)

Possible Hazard Identification
= Non-Hazard — Flammable I—_~§Sr(r'n Irritant L) Poison 8 ﬁ' {nknown — Radiological Return To Client Disposal By Lab L] Archive For Months
Deliverable Requested: 1, il i, IV, Other {specify) Special instructions/QC Requirements: } 73 );-r, EMAX gl Vi ls
; ; —~ L@l g Cooo L :
Emply Kit Relinquished by: lDate: rr'ime: s Method of Shipment: i
Relznqulsheqmy Daten’ me: Company . {Received by: i/ i M DatelTime: . cqmpany
5 L zaﬁ’m:’mw@b%? s Fhg ISV Jrzess D (1618 (@ |[Sppee
DatefT !me Company Received by: DaleJT ime: Company

Relinquished by:
i Therm ID: DY Cor:_ O X tne EA e

Relinquished by: Received by:
Cooler Dse: L. vy &\\}-&,—; JE P
£ _x: - . m

= JCooler Temperaiure(s) °C an Other Remarks Packing: UPS:

Custody Seals intact; -JCustody Seal No.: w0
A Yes A No ]

‘ i : e (LSt Seal esi.\o Lab Cour:
580-82474 Chain of Custody Page 71 of 44 Blue Ice, G et/Dry, None  (ogher: —"! 2/27/2018
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 580-82474-1

Login Number: 82474 List Source: TestAmerica Seattle
List Number: 1
Creator: Gall, Brandon A

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A

There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

TestAmerica Seattle
Page 43 of 44 12/27/2018



Login Sample Receipt Checklist

Client: CH2M Hill, Inc.

Login Number: 82474
List Number: 2
Creator: Avila, Stephanie 1

Job Number: 580-82474-1

List Source: TestAmerica Irvine
List Creation: 12/11/18 01:30 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. N/A Not present
Sample custody seals, if present, are intact. N/A Not Present
The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True

Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

Sample Preservation Verified. N/A

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True

<6mm (1/4").

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

Residual Chlorine Checked. N/A

TestAmerica Seattle
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Attachment C
Data Quality Assessment
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Introduction

The objective of this data quality evaluation (DQE) is to assess the representativeness and usability of
data quality for groundwater quality samples collected to monitor the groundwater at the Northwest
Pipe Company. The rationale for monitoring, the data quality objectives (DQOs), and the method for
performing this DQE is provided in the Final Supplemental Groundwater Sampling and Data Evaluation,
Northwest Pipe Company, Oregon, August 2016 (hereafter referred to as the NWP SAP).

This DQE report includes evaluation of groundwater quality data from ten groundwater samples and
one investigation derived waste (IDW) sample collected in accordance with the NWP SAP on
December 5 through December 7, 2018. This DQE report is intended as a general data quality
assessment designed to summarize data issues, and written in accordance with National Functional
Guidelines (NFGs) for Superfund Organic Methods Data Review (EPA, 2016) and NFGs for Inorganic
Superfund Methods Data Review (EPA, 2016).

Findings

The overall summaries of the data validation findings are contained in Tables 1 through 5 and
summarized in the method sections that follow:

¢ Table 1: Sample Summary by Chain of Custody — Data Summary. Presents the sample identifiers,
sampling dates, and SDG sorted by chain-of-custody (COC) number.

¢ Table 2: Sample Chronology — Data Summary. Presents the sample identifiers, methods, sampling
dates, received dates, extraction dates, and analysis dates sorted by SDG number.

¢ Table 3: Overall Flagging Summary. Presents the number of occurrences for each data validation
reason by method.

e Table 4: Matrix Spike Precision/Accuracy - Qualified Data. Presents the results that are qualified
because of matrix spike/matrix spike duplicate recovery exceedances.
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¢ Table 5: Site Completeness by Analyte — Qualified Data. Presents the percent completeness
by method, analyte, and matrix.

Analytical Data

This DQE report includes ten normal groundwater samples, one IDW, and one FD collected from
December 5 through December 7, 2018. These samples were reported under three sample delivery
groups: 580-82404-1, 580-82435-1, and 580-82474-1. A list of samples included in this DQE are
presented in Table 1. Five methods were used to analyze the groundwater samples and are provided in
Table 2. The majority of analyses were performed by TestAmerica Laboratory, Seattle, Washington
(TAM2). The dissolved gas method was performed by TestAmerica Laboratory, Irvine, California
(TAMI). One low-level method was subcontracted to EMAX Laboratories Inc, Torrance, California
(EMXT) to achieve lower reporting limits. Samples were collected and delivered by overnight carrier to
TAM2, TAM2 was responsible for shipment of samples to TAMI and EMXT.

The data were assessed according to the requirements of the NWP SAP and included a review of:

1. chain of custody documentation;

2. holding-time compliance;

3. required quality control (QC) samples at the specified frequencies;

4, flagging for method blanks;

5. laboratory control sample/laboratory control sample duplicates (LCS/LCSD);
6. matrix spike/matrix spike duplicate (MS/MSD) recoveries;

and other method-specific criteria as defined by the NWP SAP.

Field samples were also reviewed to ascertain field compliance and data quality issues. This included
the review of a FD.

Data flags were assigned according to the NFGs. These flags, as well as the reason for each flag, are
entered into the electronic database and can be found in Table 3. Multiple flags are routinely applied to
specific sample method/matrix/analyte combinations, but there will be only one final flag. A final flag is
applied to the data and is the most conservative of the applied validation flags. The final flag also
includes matrix and blank sample impacts.

The data flags are those listed in the NWP SAP and are defined below:

¢ ] = the analyte was detected, but the associated numerical value is considered an estimated quantity.

¢ R =the sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be verified. No associated value is
reported.

¢ U = the analyte was analyzed for but was not detected above the detectionlimit.

¢ UJ = the analyte was not detected above the detection limit. However, the detection limit is

approximate and may or may not represent the actual limit of quantitation necessary to accurately
and precisely measure the analyte in the sample.
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Overall Flagging Summary

The overall summaries of the data validation findings are summarized in the following sections. Table 3
provides a flagging summary of overall occurrences for each data validation reason by method.
Temperature

Temperature requirements were met.

Method Blanks
Method blanks were analyzed at the required frequency and were free of contamination that affected

the sample results.

Field Duplicates

In accordance with the NWP SAP, one field duplicate (FD) was collected from well MWO06, and all
precision criteria were met.

Laboratory Control Samples

LCS and LCSDs were analyzed at the required frequency and the accuracy and precision criteria were met.

Matrix Spikes

Matrix spikes and matrix spike duplicates were analyzed at the required batch frequency and all
accuracy and precision criteria were met, with the following exception listed in Table 4:

The recovery for the MS and SD performed on sample MW04-120618-0 was less than the lower
control limit for nitrate as nitrogen. The associated detected sample result was qualified as estimated
and flagged “J”.

Results

Analysis for tetrachloroethene, trichloroethylene, cis-1,2-dichloroethene, and vinyl chloride were
analyzed by SW8260C-SIM in the groundwater samples due to the low-level reporting limit required.
Holding Times

All holding-time criteria were met.

Chain of Custody

There were no discrepancies.

Overall Assessment

The final activity in the DQE is an assessment of whether the data meets the data quality objectives. The
goal of this assessment is to demonstrate that a sufficient number of representative samples were
collected and the resulting analytical data can be used to support the decision-making process. The
precision, accuracy, representativeness, completeness and comparability are addressed in the NWP SAP.
The following summary highlights the data evaluation findings for the above defined events:

1. No data were rejected and completeness was 100 percent for all
method/matrix/analyte combinations as shown in Table 5.

2. MS/SD recoveries were less than the lower control limit for Method E353.2; one result was qualified
asestimated.
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3. The precision and accuracy of the data, as measured by field and laboratory QC indicators, met the
NWP SAP goals for project use.

4. The field crew followed the NWP SAP and project documents.
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TABLE 1

Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix QT?/ng Sample Identification SDG Laboratory
18L09%4 05-Dec-18 WATER N MW 02-120518-0 580-82404-1 EMXT
N T4S1MW09-120518-0 580-82404-1 EMXT
N T4S1MW3S-120518-0 580-82404-1 EMXT
TB  TB-120518 580-82404-1 EMXT
18L110 06-Dec-18 WATER N MWO01-120618-0 580-82435-1 EMXT
N MW 04-120618-0 580-82435-1 EMXT
N T4S1MW22-120618-0 580-82435-1 EMXT
N T4S1MW23-120618-0 580-82435-1 EMXT
TB  TB-120618 580-82435-1 EMXT
18L129 07-Dec-18 WATER N MW-03-120718 580-82474-1 EMXT
N MW-05-120718 580-82474-1 EMXT
N MW-06-120718 580-82474-1 EMXT
FD  MW-100-120718-0 580-82474-1 EMXT
TB  TB_12082018 580-82474-1 EMXT
580-82404-1 05-Dec-18 WATER N MW 02-120518-0 580-82404-1 TAM2
N MW 02-120518-0 580-82404-1 TAMI
MS  MWO02-120518-0MS 580-82404-1 TAM2
SD  MWwW02-120518-0SD 580-82404-1 TAM2
N T4S1MW09-120518-0 580-82404-1 TAMI
N T4S1MW09-120518-0 580-82404-1 TAM2
MS  T4S1MW09-120518-0MS 580-82404-1 TAM2
N T4S1MW3S-120518-0 580-82404-1 TAM2
N T4S1MW3S-120518-0 580-82404-1 TAMI
580-82435-1 06-Dec-18 WATER N MWO01-120618-0 580-82435-1 TAM2
N MWO01-120618-0 580-82435-1 TAMI
N MW 04-120618-0 580-82435-1 TAM2
N MW 04-120618-0 580-82435-1 TAMI
MS  MWO04-120618-0MS 580-82435-1 TAM2
SD  MW04-120618-0SD 580-82435-1 TAM2
N T4S1MW22-120618-0 580-82435-1 TAM2

Northwest Pipe Company December 2018
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TABLE 1
Sample Summary by COC - Data Summary

CoC Number Sample Date Matrix QT‘?/ng Sample Identification SDG Laboratory

580-82435-1 06-Dec-18 WATER N T4S1MW22-120618-0 580-82435-1 TAMI
N T4S1MW23-120618-0 580-82435-1 TAM2
N T4S1MW23-120618-0 580-82435-1 TAMI

580-82474-1 07-Dec-18 WATER N IDW-Drum2-MW5-6-120718 580-82474-1 TAM2
N MW-03-120718 580-82474-1 TAM2
N MW-03-120718 580-82474-1 TAMI
N MW-05-120718 580-82474-1 TAM2
N MW-05-120718 580-82474-1 TAMI
N MW-06-120718 580-82474-1 TAMI
N MW-06-120718 580-82474-1 TAM2
FD  MW-100-120718-0 580-82474-1 TAM2
FD  MW-100-120718-0 580-82474-1 TAMI

SDG = Sample delivery group
EMXT = EMAX Laboratories Inc
TAM2 = TestAmerica Seattle
TAMI = TestAmerica Irvine

QAQC Type

FD = Field Duplicate

MS = Matrix Spike

N = Normal

SD = Matrix Spike Duplicate
TB = Trip Blank

Northwest Pipe Company December 2018

Table 1



TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
TAM2 580-82404-1 MWO02-120518-0 E300.0A 12/5/2018 12/6/2018 12/6/2018
MW02-120518-0 E353.2 12/5/2018 12/6/2018 12/6/2018
TAMI MW02-120518-0 RSK-175 12/5/2018 12/6/2018 12/13/2018
TAM2 MW02-120518-0 SM5310B 12/5/2018 12/6/2018 12/11/2018
EMXT MW02-120518-0 SW8260C-SIM 12/5/2018 12/7/2018 12/11/2018 12/11/2018
TAM2 MW02-120518-0MS SM5310B 12/5/2018 12/6/2018 12/11/2018
MW02-120518-0SD SM5310B 12/5/2018 12/6/2018 12/11/2018
T4S1MW09-120518-0 E300.0A 12/5/2018 12/6/2018 12/6/2018
T4S1MWO09-120518-0 E353.2 12/5/2018 12/6/2018 12/6/2018
TAMI T4S1MW09-120518-0 RSK-175 12/5/2018 12/6/2018 12/13/2018
TAM2 T4S1MWO09-120518-0 SM5310B 12/5/2018 12/6/2018 12/11/2018
EMXT T4S1MWO09-120518-0 SW8260C-SIM 12/5/2018 12/7/2018 12/11/2018 12/11/2018
TAM2 T4S1MWO09-120518-0MS E300.0A 12/5/2018 12/6/2018 12/6/2018
T4S1MW09-120518-0MS E353.2 12/5/2018 12/6/2018 12/6/2018
T4S1MW3S-120518-0 E300.0A 12/5/2018 12/6/2018 12/6/2018
T4S1MW3S-120518-0 E353.2 12/5/2018 12/6/2018 12/6/2018
TAMI T4S1MW3S-120518-0 RSK-175 12/5/2018 12/6/2018 12/13/2018
TAM2 T4S1MW3S-120518-0 SM5310B 12/5/2018 12/6/2018 12/11/2018
EMXT T4S1MW3S-120518-0 SW8260C-SIM 12/5/2018 12/7/2018 12/11/2018 12/11/2018
TB-120518 SW8260C-SIM 12/5/2018 12/7/2018 12/11/2018 12/11/2018
TAM2 580-82435-1 MWO01-120618-0 E300.0A 12/6/2018 12/7/2018 12/7/2018
MWO01-120618-0 E353.2 12/6/2018 12/7/2018 12/7/2018
TAMI MWO01-120618-0 RSK-175 12/6/2018 12/7/2018 12/10/2018
TAM2 MWO01-120618-0 SM5310B 12/6/2018 12/7/2018 12/11/2018
EMXT MWO01-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/14/2018 12/14/2018
TAM2 MW04-120618-0 E300.0A 12/6/2018 12/7/2018 12/7/2018
MW04-120618-0 E353.2 12/6/2018 12/7/2018 12/7/2018
TAMI MW04-120618-0 RSK-175 12/6/2018 12/7/2018 12/10/2018
TAM2 MW04-120618-0 SM5310B 12/6/2018 12/7/2018 12/11/2018
EMXT MW04-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/11/2018 12/11/2018
MW04-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/14/2018 12/14/2018
TAM2 MW04-120618-0MS E300.0A 12/6/2018 12/7/2018 12/7/2018
MW04-120618-0MS E353.2 12/6/2018 12/7/2018 12/7/2018
MW04-120618-0SD E300.0A 12/6/2018 12/7/2018 12/7/2018
MWO04-120618-0SD E353.2 12/6/2018 12/7/2018 12/7/2018
T4S1MW22-120618-0 E300.0A 12/6/2018 12/7/2018 12/7/2018
Table 2
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TABLE 2

Sample Chronology - Data Summary

Laboratory SDG Sample Identification Method Sample Date Receive Date Extract Date  Analysis Date
TAM2 580-82435-1 T4S1MW22-120618-0 E353.2 12/6/2018 12/7/2018 12/7/2018
TAMI T4S1MW22-120618-0 RSK-175 12/6/2018 12/7/2018 12/10/2018
TAM2 T4S1MW22-120618-0 SM5310B 12/6/2018 12/7/2018 12/11/2018
EMXT T4S1MW22-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/11/2018 12/11/2018
T4S1MW22-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/14/2018 12/14/2018
TAM2 T4S1MW23-120618-0 E300.0A 12/6/2018 12/7/2018 12/7/2018
T4S1MW23-120618-0 E353.2 12/6/2018 12/7/2018 12/7/2018
TAMI T4S1MW23-120618-0 RSK-175 12/6/2018 12/7/2018 12/10/2018
TAM2 T4S1MW23-120618-0 SM5310B 12/6/2018 12/7/2018 12/11/2018
EMXT T4S1MW23-120618-0 SW8260C-SIM 12/6/2018 12/8/2018 12/14/2018 12/14/2018
TB-120618 SW8260C-SIM 12/6/2018 12/8/2018 12/11/2018 12/11/2018
TAM2 580-82474-1  IDW-Drum2-MW5-6-120718 SW8260C 12/7/2018 12/8/2018 12/12/2018 12/12/2018
IDW-Drum2-MW5-6-120718 SW8260C 12/7/2018 12/8/2018 12/13/2018 12/13/2018
MW-03-120718 E300.0A 12/7/2018 12/8/2018 12/8/2018
MW-03-120718 E353.2 12/7/2018 12/8/2018 12/8/2018
TAMI MW-03-120718 RSK-175 12/7/2018 12/8/2018 12/13/2018
TAM2 MW-03-120718 SM5310B 12/7/2018 12/8/2018 12/11/2018
EMXT MW-03-120718 SW8260C-SIM 12/7/2018 12/11/2018 12/14/2018 12/14/2018
TAM2 MW-05-120718 E300.0A 12/7/2018 12/8/2018 12/8/2018
MW-05-120718 E353.2 12/7/2018 12/8/2018 12/8/2018
TAMI MW-05-120718 RSK-175 12/7/2018 12/8/2018 12/13/2018
TAM2 MW-05-120718 SM5310B 12/7/2018 12/8/2018 12/11/2018
EMXT MW-05-120718 SW8260C-SIM 12/7/2018 12/11/2018 12/14/2018 12/14/2018
TAM2 MW-06-120718 E300.0A 12/7/2018 12/8/2018 12/8/2018
MW-06-120718 E353.2 12/7/2018 12/8/2018 12/8/2018
TAMI MW-06-120718 RSK-175 12/7/2018 12/8/2018 12/13/2018
TAM2 MW-06-120718 SM5310B 12/7/2018 12/8/2018 12/11/2018
EMXT MW-06-120718 SW8260C-SIM 12/7/2018 12/11/2018 12/14/2018 12/14/2018
TAM2 MW-100-120718-0 E300.0A 12/7/2018 12/8/2018 12/8/2018
MW-100-120718-0 E353.2 12/7/2018 12/8/2018 12/8/2018
TAMI MW-100-120718-0 RSK-175 12/7/2018 12/8/2018 12/13/2018
TAM2 MW-100-120718-0 SM5310B 12/7/2018 12/8/2018 12/11/2018
EMXT MW-100-120718-0 SW8260C-SIM 12/7/2018 12/11/2018 12/14/2018 12/14/2018
MW-100-120718-0 SW8260C-SIM 12/7/2018 12/11/2018 12/15/2018 12/15/2018
TB_12082018 SW8260C-SIM 12/7/2018 12/11/2018 12/14/2018 12/14/2018
Table 2
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TABLE 2
Sample Chronology - Data Summary

SDG = sample delivery group

EMXT = EMAX Laboratories Inc
TAM2 = TestAmerica Seattle
TAMI = TestAmerica Irvine

Table 2
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TABLE 3
Overall Flagging Summary

Number of
Method Matrix Validation Reason

Qualifier* Qualifier Type Affected Analytes
E353.2 WATER

Category = Matrix Matrix spike duplicate recovery criteria less than the lower control limit

J Other 1
Category = Matrix Matrix spike recovery less than the lower control limit

J Other 1

* The most severe flag for each analyte becomes the final validation flag.

Qualifier Description:
J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.

Qualifier Type:

Protocol = Flagging due to contractor/laboratory protocol violations.

Other = Flagging due to sample, matrix, or field issues not related to Quality Assurance Project Plan (QAPP) or Sampling and Analysis Plan (SAP) protocol.

Table 3
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TABLE 4
Matrix Spike Precision/Accuracy - Qualified Data

Analyte Sample Identification Result MS/MSD Qualifier* MS Recovery Criteria
Method (Matrix): E353.2 (WATER)

Nitrate-N MWO04-120618-0 0.046 mg/L J %R = 64 LCL=80 UCL=120 MS<LCL

MWO04-120618-0 0.046 mg/L J %R = 65 LCL=80 UCL=120 SD<LCL
%R = percent recovery
LCL = lower control limit
UCL = upper control limit
mg/L = milligrams per liter
* The most severe flag for each analyte becomes the final validation flag.
Qualifier Description:
J = The analyte was positively identified, and the quantitation is an estimation because of discrepancies in meeting certain analyte-specific quality control
criteria.
Criteria:
MS<LCL = Matrix spike recovery less than the lower control limit
SD<LCL Matrix spike duplicate recovery less than the lower control limit
Table 4
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TABLE §

Site Completeness by Analyte - Qualified Data

Number of Occurrences

Non- Blank Contractor Total Contractor Overall
Method Analyte Units Analyses Detects detects Flags J-Flags R-Flags Completeness (%)
E300.0A Chloride MG/L 11 11 100 100
Sulfate MG/L 11 11 100 100
E353.2 Nitrate-N MG/L 11 5 6 1 100 100
RSK-175 Methane UG/L 11 10 1 100 100
SM5310B Total Organic Carbon MG/L 11 11 3 100 100
SW8260C cis-1,2-Dichloroethene UG/L 1 1 100 100
Tetrachloroethene (PCE) UGI/L 1 1 100 100
Trichloroethene (TCE) UGI/L 1 1 100 100
Vinyl Chloride UG/L 1 1 100 100
SW8260C-SIM cis-1,2-Dichloroethene UG/L 11 9 2 100 100
Tetrachloroethene (PCE) UGI/L 11 8 3 100 100
Trichloroethene (TCE) UG/L 11 8 3 100 100
Vinyl Chloride UG/L 11 9 2 2 100 100
% = Percent
J-Flags = Estimated results
R-Flags = Rejected results
MG/L = milligrams per liter
UG/L = micrograms per liter
Table 5
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