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5 Compliance Monitoring Plan Deviations 

There were few deviations from the CMP in the November 2022 - August 2023 monitoring year. 
Water levels were not measured at well CP-GP03BR due to a seized monument lid, and LNAPL 
thickness was intermittently not measured at Trenches 2E and 3W due to a seized latch. The 
vault latch in trench 2E was repaired in second quarter, and repair at well CP-GP03BR and 
trench 3W is pending. 

There were no other deviations from the CMP during the monitoring period. 
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Ecology, 2021. Letter from Tom Mackie, Department of Ecology Re: Approval (with comments) 
of Annual Compliance Monitoring Report (November 2019 through August 2020) Terminal 91 
Tank Farm Affected Area Seattle, Washington. January 8.  

 



Table 1a. November 2022 to August 2023 LNAPL Monitoring Summary
Port of Seattle Terminal 91

Well or Riser Date Easting NorthingTop of 
Casing 

LNAPL 
Top

LNAPL
Bottom

LNAPL 
Thickness

*Groundwater 
Elevation 
(feet)

CP-107 11/9/20221258549.03 235217.38 17.706.03 6.030.00 11.67
CP-107 2/27/20231258549.03 235217.38 17.705.12 5.13 0.0112.58
CP-107 5/1/20231258549.03 235217.38 17.705.37 5.37 0.0012.33
CP-107 8/11/20231258549.03 235217.38 17.706.34 6.34 0.0011.36
CP-110 11/9/20221258545.20 235064.79 17.466.73 6.740.01 10.73
CP-110 2/27/20231258545.20 235064.79 17.466.67 6.68 0.0110.79
CP-110 5/1/20231258545.20 235064.79 17.466.29 6.30 0.0111.17
CP-110 8/11/20231258545.20 235064.79 17.467.08 7.08 0.0010.38
PNO-MW10411/9/20221258507.67 234985.46 17.706.95 7.120.17 10.72
PNO-MW1042/27/20231258507.67 234985.46 17.706.45 6.63 0.1811.21
PNO-MW1045/1/20231258507.67 234985.46 17.706.64 6.83 0.1911.02
PNO-MW1048/11/20231258507.67 234985.46 17.707.27 7.52 0.2510.38
Trench 2E11/9/20221258689.24 235172.27 21.439.97 9.970.00 11.46
Trench 2E2/27/20231258689.24 235172.27 21.43 NM NM NM NM
Trench 2E5/1/20231258689.24 235172.27 21.439.90 9.91 0.0111.53
Trench 2E8/11/20231258689.24 235172.27 21.4310.72 10.72 0.0010.71
Trench 2W11/9/20221258614.92 235174.81 18.377.90 7.900.00 10.47
Trench 2W2/27/20231258614.92 235174.81 18.376.61 6.62 0.0111.76
Trench 2W5/1/20231258614.92 235174.81 18.376.82 6.82 0.0011.55
Trench 2W8/11/20231258614.92 235174.81 18.377.67 7.67 0.0010.70
Trench 3E11/9/20221258683.13 235311.86 19.298.82 8.850.03 10.46
Trench 3E2/27/20231258683.13 235311.86 19.29 7.49 7.50 0.01 11.80
Trench 3E5/1/20231258683.13 235311.86 19.29 7.71 7.71 0.00 11.58
Trench 3E8/11/20231258683.13 235311.86 19.29 8.55 8.60 0.05 10.73
Trench 3W11/9/20221258607.59 235312.57 18.105.64 5.650.01 12.46
Trench 3W2/27/20231258607.59 235312.57 18.106.29 6.30 0.0111.81
Trench 3W5/1/20231258607.59 235312.57 18.106.50 6.51 0.0111.60
Trench 3W8/11/20231258607.59 235312.57 18.10NM NM NM NM
Trench 5E11/9/20221258571.45 235310.84 16.515.20 5.220.02 11.31
Trench 5E2/27/20231258571.45 235310.84 16.514.14 4.16 0.0212.37
Trench 5E5/1/20231258571.45 235310.84 16.514.38 4.39 0.0112.13
Trench 5E8/11/20231258571.45 235310.84 16.515.48 5.48 0.0011.03
Trench 5W11/9/20221258516.23 235312.10 16.565.18 5.190.01 11.38
Trench 5W2/27/20231258516.23 235312.10 16.564.13 4.16 0.0312.42
Trench 5W5/1/20231258516.23 235312.10 16.564.36 4.43 0.0712.19
Trench 5W8/11/20231258516.23 235312.10 16.565.48 5.58 0.1011.06
Notes:
NMT: no measurable thickness.
LNAPL top and bottom measured as distance below top of riser pipe.
LNAPL thickness was measured twice in the field; reported values are the final measurement.
NM: not measured.
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Table 1b. LNAPL Thickness Summary 2015-2023
Port of Seattle Terminal 91

Date CP-107 CP-110
PNO-
MW104 Trench 2E

Trench 
2W Trench 3E

Trench 
3W Trench 5E

Trench 
5W

8/6/20150.00 0.00 0.23 0.00 0.00 0.00 0.03 0.00 0.07
9/15/20150.01 0.01 0.18 0.02 0.00 0.04 0.05 0.00 0.19
10/14/20150.00 0.00 0.21 0.04 0.17 0.07 0.07 0.01 0.11
11/12/20150.00 0.00 0.19 0.10 0.19 0.06 0.06 0.00 0.70
11/16/20150.00 0.00 0.15 0.03 0.02 0.04 0.02 NA 0.03
2/8/20160.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.02
5/2/20160.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.09
8/15/20160.00 0.00 0.20 0.05 0.06 0.04 0.02 0.03 0.10
11/14/20160.00 0.00 0.04 0.01 0.01 0.01 0.02 0.02 0.04
2/13/20170.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.18
5/10/20170.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.06
8/15/2017NA NA NA 0.07 0.00 0.00 0.00 0.06 0.11
11/30/20170.00 0.00 0.11 0.04 0.07 0.12 0.05 0.08 0.06
2/15/20180.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.07
5/9/20180.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.06
8/15/20180.00 0.00 0.13 0.01 0.00 0.00 0.01 0.03 0.02
11/25/20180.00 0.00 0.06 0.02 0.03 0.03 0.04 0.02 0.03
2/21/20190.00 0.00 0.11 0.00 0.01 0.01 0.01 0.00 0.02
5/30/20190.00 0.00 0.08 0.00 NA 0.01 0.00 0.00 0.04
8/22/20190.09 0.00 0.19 0.00 0.00 0.02 0.02 0.00 0.01
11/19/20190.00 0.00 0.10 0.01 0.02 0.05 0.05 0.02 0.02
2/26/20200.00 0.00 0.08 0.00 0.00 0.01 0.00 0.00 0.03
5/27/2020NA NA NA NA 0.00 0.00 0.00 0.00 0.03
8/7/20200.02 0.01 0.11 0.01 0.00 0.04 0.02 0.01 0.03
11/18/20200.00 0.00 0.11 0.00 0.02 0.02 0.05 0.00 0.02
2/9/20210.00 0.01 0.13 0.00 0.00 0.00 0.01 0.00 0.01
5/27/20210.00 0.01 0.14 0.00 0.01 0.01 0.00 0.00 0.06
8/26/20210.01 0.00 0.24 0.00 0.01 0.01 0.02 0.00 0.00
11/17/20210.00 0.00 0.16 0.00 0.02 0.04 0.05 0.01 0.04
2/25/20220.00 0.01 0.11 0.00 0.00 NA 0.01 0.01 0.02
5/10/20220.00 0.01 0.13 0.01 0.01 NA 0.01 0.02 0.06
8/25/20220.00 0.00 0.09 0.00 0.00 NA 0.00 0.00 0.00
11/9/20220.00 0.01 0.17 0.00 0.00 0.03 0.01 0.02 0.01
2/27/20230.01 0.01 0.18 NA 0.01 0.01 0.01 0.02 0.03
5/1/20230.00 0.01 0.19 0.01 0.00 0.00 0.01 0.01 0.07
8/11/20230.00 0.00 0.25 0.00 0.00 0.05 NA 0.00 0.10

Notes:
All measurements in feet.
Bold indicates thickness greater than the recovery threshold (0.25 feet).
NA - well not accessible at time of gauging event
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Table 2a. 2023 Water Level Snapshot
Port of Seattle Terminal 91

Location Aquifer Northing EastingTop of Casing 
Elevation (ft)

Depth to Water
(ft.)

Groundwater 
Elevation (ft)

B1-93 Shallow235056.4881259053.0217.24 24.38* --*
CP-103A Shallow234972.5321258577.4917.21 6.71 10.50
CP-104A Shallow235419.921258578.5317.49 5.75 11.74
CP-104B Deep 235426.991258578.2917.39 5.90 11.49
CP-106A Shallow235301.931258919.0418.11 6.57 11.54
CP-106B Deep 235311.621258908.0418.06 6.98 11.08
CP-107 Shallow235217.3771258549.0317.70 6.34 11.36
CP-108A Shallow234962.681258931.9817.19 6.61 10.58
CP-108B Deep 234962.461258927.2817.22 9.68 7.54
CP-110 Shallow235064.791258545.217.46 7.08 10.38
CP-111 Shallow234994.0111258361.2517.74 7.30 10.44
CP-112 Shallow235347.2931258424.5117.40 5.86 11.54
CP-113 Shallow235538.491258574.617.36 5.73 11.63
CP-114 Shallow235478.7261258827.0517.17 6.27 10.90
CP-115A Shallow235411.4331258723.9617.74 6.05 11.69
CP-115B Deep 235417.481258737.1717.87 6.38 11.49
CP-121 Shallow235478.4491258668.9517.91 6.01 11.90
CP-122B Deep 235241.1331258967.8417.07 5.91 11.16
CP-203B Deep 234972.131258599.9617.56 8.33 9.23
CP-205A Shallow235677.441258726.817.69 5.95 11.74
CP-205B Deep 235682.0211258725.1517.72 5.98 11.74
CP-GP01AShallow234783.1711259137.7717.79 8.41 9.38
CP-GP01BDeep 234780.1551259127.7417.58 10.93 6.65
CP-GP02 Shallow234870.3311259056.8317.52 7.65 9.87
CP-GP03ARShallow234510.9961258309.8418.00 9.12 8.88
CP-GP03BRDeep 234481.721258309.7017.91 NA NA
CP-GP04RShallow234734.0391258317.3118.14 8.54 9.60
CP-GP05 Shallow234925.8821258075.2317.75 8.12 9.63
CP-GP06 Shallow234926.5091257941.2117.85 7.89 9.96
CP-GP07RShallow234873.7691258267.6818.07 8.15 9.92
CP-GP08 Shallow234457.141259008.1417.27 8.32 8.95
CP-GP09RShallow234287.9471258417.2917.67 9.00 8.67
CP-GP10 Shallow234293.6061258302.8717.68 9.52 8.16
CP-GP11 Shallow235153.1221258319.9516.98 6.33 10.65
CP-GP12 Shallow235283.7311258226.9517.31 6.70 10.61
CP-GP13 Shallow235085.8651258020.0716.45 6.88 9.57
CP-GP14 Shallow234927.5631257862.317.60 7.96 9.64
CP-PR-13Shallow235133.411258256.7217.34 6.85 10.49
CP-W210 Shallow234966.791258734.1417.40 7.41 9.99
PNO-MW02Shallow234813.1431258463.2717.87 8.42 9.45
PNO-MW06AShallow234773.7181258421.8918.21 8.68 9.53
PNO-MW06BDeep 234764.0731258421.7918.17 10.02 8.15
PNO-MW101Shallow234996.1041258273.0117.72 8.45 9.27
PNO-MW103Shallow234472.891258453.4617.53 8.89 8.64
PNO-MW104Shallow234985.461258507.6717.70 7.52 10.18
UT-MW39-1Shallow235313.481258481.6116.89 5.33 11.56
Notes:

NA - well not accessible at time of snap shot.
* Depth to water was incorrectly entered in the field. The value is an outlier and not representative.
Water level gauging performed on August 9, 2023.
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Table 2b. 2016-2023 Water Level Elevations
Port of Seattle Terminal 91

Date B1-93 CP-103A CP-104A CP-104B CP-106A CP-106B CP-107 CP-108A CP-108B CP-110 CP-111 CP-112 CP-113 CP-114 CP-115A CP-115B
11/14/201611.8511.7113.8012.7713.1612.5212.8511.97 11.03 11.6311.1212.6813.5513.0913.7012.91
2/13/2017ππ 12.1814.3413.3513.6013.3113.3612.52 9.94 12.0911.3613.1214.4113.7214.5414.68
5/9/201712.0511.7313.7012.9712.9112.8813.1311.97 7.29 11.6910.9612.8313.7113.0113.8212.85
8/15/201710.4910.5811.9711.6711.3811.3811.5510.70 8.93 10.5210.3511.6711.8711.1511.9111.62
11/30/201711.6011.5613.3412.5412.8212.4712.6111.72 10.82 11.4911.3412.5413.3012.6913.4212.72
5/9/201811.3411.1612.9912.3412.3612.2712.3111.38 8.97 11.1210.6412.3812.9712.5113.0811.69
11/25/201810.3710.5811.8011.4511.6311.1611.4510.74 9.27 10.5010.6011.5811.6911.0211.2411.90
5/29/2019ππ 10.7012.2011.7811.6011.5811.7210.89 8.27 10.6310.50 ππ ππ 11.3912.1711.78
5/27/202010.6710.8512.4611.9111.7911.5511.9310.94 7.70 10.7810.4912.0012.3811.6912.4811.95
8/26/2021ππ 10.3611.6511.3311.1410.9311.2910.40 7.53 10.2810.3211.4411.5510.8211.6211.31
8/25/2022млΦро10.5711.9611.5911.3511.3611.5810.69 6.62 10.5010.4311.7011.9011.1711.9211.54
8/9/2023ππϝ 10.5011.7411.4911.5411.0811.3610.58 7.54 10.3810.4411.5411.6310.9011.6911.49

Date CP-121 CP-122B CP-203B CP-205A CP-205B
CP-
GP01A

CP-
GP01B CP-GP02

CP-
GP03AR

CP-
GP03BR

CP-
GP04R CP-GP05 CP-GP06

CP-
GP07R CP-GP08

CP-
GP09R

11/14/201613.9012.4410.4813.7913.3010.6510.1811.16 10.33 7.33 10.3711.3510.7110.609.98 9.86
2/13/201714.7613.1010.8214.7514.5310.829.68 11.56 10.22 9.47 10.5910.8710.9310.7910.349.74
5/9/201714.0312.849.62 13.9513.8410.006.41 10.98 8.75 3.57 9.80 9.73 10.1010.329.66 8.31
8/15/201712.1411.289.29 11.9911.879.72 8.65 9.93 9.42 7.86 9.70 9.95 10.039.97 8.72 8.98
11/30/201713.6712.2310.5413.5713.4710.4810.2810.81 10.12 12.9710.4310.6410.8710.369.90 9.32
5/9/201813.2812.189.65 13.1712.799.80 8.43 10.47 8.99 8.37 9.70 9.61 9.92 10.109.20 8.54
11/25/201811.9810.929.60 11.8111.5810.03 ππ 9.99 9.89 8.69 10.0610.3110.3310.149.02 9.52
5/29/201912.4011.399.05 12.2512.039.31 6.98 10.05 8.63 6.50 9.51 9.50 9.65 9.94 8.90 8.27
5/27/202012.70 ππ 8.98 12.5712.179.63 7.54 10.14 9.03 4.27 9.63 9.62 9.83 9.98 9.08 8.72
8/26/202111.8410.829.33 11.6511.449.17 6.80 9.72 8.72 ππ 9.42 9.46 9.76 9.88 8.78 8.77
8/25/202212.1611.229.34 11.9911.729.34 5.97 9.95 8.65 ππ 9.49 9.55 9.75 9.87 8.85 8.35
8/9/202311.9011.169.23 11.7411.749.38 6.65 9.87 8.88 ππ 9.60 9.63 9.96 9.92 8.95 8.67

Date CP-GP10 CP-GP11 CP-GP12 CP-GP13 CP-GP14 CP-PR-13 CP-W210
PNO-
MW02

PNO-
MW06A

PNO-
MW06B

PNO-
MW101

PNO-
MW103

PNO-
MW104

UT-
MW39-1

11/14/20169.75 11.4111.4710.1910.9111.0711.3610.54 10.40 8.79 11.079.76 11.5012.69
2/13/20179.45 11.5611.547.44 10.6711.2513.7110.63 10.73 9.94 11.119.84 11.8013.16
5/9/2017 ππ 11.2311.239.86 9.75 10.9311.2710.03 9.89 6.39 10.678.49 13.5012.90
8/15/20178.68 10.6010.529.55 9.88 10.4310.119.47 9.59 8.33 10.188.90 10.4011.65
11/30/20178.98 11.3211.5210.2010.6011.2911.0410.31 10.41 11.7910.959.51 11.3012.48
5/9/20188.04 10.9210.909.56 9.61 9.64 10.669.67 9.73 9.03 10.408.64 10.8912.36
11/25/20189.16 10.6710.619.69 10.2810.5510.119.69 9.89 9.28 10.329.34 10.5110.52
5/29/20197.72 10.6810.679.38 9.41 10.4810.249.54 9.53 7.93 10.228.46 10.5411.83
5/27/20208.29 10.7311.919.44 9.70 10.5510.349.61 9.64 6.28 10.258.74 10.6012.01
8/26/20218.22 9.56 10.409.45 9.56 10.379.89 9.45 9.42 7.56 10.048.77 10.2911.40
8/25/20227.78 10.5510.619.55 9.40 10.4910.159.33 9.33 6.08 10.128.39 10.4311.69
8/9/20238.16 10.6510.619.57 9.64 10.499.99 9.45 9.53 8.15 9.27 8.64 10.1811.56

Notes:
* Depth to water was incorrectly entered in the field. The value is an outlier and not representative.
All water level elevations in feet referenced to mean low-low water vertical datum (MLLW). 
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Table 3. August 2023 Groundwater Results
Port of Seattle Terminal 91

Constituent UnitsCleanup LevelCP-103A CP-104A CP-106A CP-108A CP-203BCP-
GP01BCP-GP02 CP-GP08CP-

GP09RCP-GP10 CP-GP11 CP-GP14PNO-
MW02

PNO-
MW06A

PNO-
MW06B

PNO-
MW103

CPOC CPOC CPOC CPOC CPOC CPOC
Field Parameters
Temperature deg C -- 15.79 18.4620.9017.9214.2915.6917.9216.8717.0616.9420.0514.0118.9818.6415.7020.03
Specific Conductanceumhos/cm-- 494 948 1369 840 578 5792 1958 750 12260372005958 163101121 3905 2534 1286
pH pH -- 7.24 7.14 6.85 7.17 7.42 8.54 6.77 7.17 7.01 7.37 7.35 7.09 6.64 6.88 7.28 6.71
Oxidation-Reduction PotentialmV -- -127.9-123.7-105.0-123.1-64.5-167.6-105.7-11.656.9 98.5 -253.0-123.7-91.2-106.8-120.1-123.0
Oxygen, Dissolvedmg/L -- 0.60 2.22 2.43 2.23 0.93 0.59 2.92 0.70 1.30 7.07 0.71 3.19 1.15 2.80 0.86 4.80

Total Petroleum Hydrocarbons
NWTPH-Gasoline ug/L 800 380 450 940 450 300 100U 360 100U 100U 100U 130 100U 100U 100U 140 410
NWTPH-Diesel * mg/L 0.5 0.31 0.34 0.45 0.34 0.21 0.05U0.22 0.05U0.05U0.05U0.05U0.05U0.055U0.14 0.15 0.68
NWTPH-Oil * mg/L 0.5 0.25U 0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U0.25U

Notes:
* NWTPH-Diesel and NWTPH-Oil analyses were conducted with silica gel cleanup. 
Groundwater Cleanup Levels from PES 2009.
Bold, gray shaded cells indicate exceedance of cleanup level
deg C: degrees Celcius
umhos/cm: micromhos per centimeter, equivalient to microsiemens per centimeter (uS/cm)
pH: logarithmic units, -log[H+]
mV: millivolts
ug/L: micrograms per liter
mg/L: milligrams per liter
U: Constituent not detected at reporting limit shown; values are gray
CPOC flag in header indicates that the well is a conditional point of compliance well
NWTPH: Northwest Total Petroleum Hydrocarbon analysis, with distillate range indicated (diesel-, gasoline-, and oil-range)
Groundwater samples were collected on August 9 and 11, 2023.
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Table 4. Data Summary
Port of Seattle Terminal 91

CPOC Wells

Constituent Units Event DateCP-GP08 CP-GP01B CP-GP09R CP-GP10 CP-GP14
PNO-
MW06B CP-103A CP-104A CP-106A CP-108A CP-108B CP-114 CP-203B CP-205B CP-GP01A CP-GP02

CP-
GP03AR CP-GP05 CP-GP11

PNO-
MW02

PNO-
MW06A

PNO-
MW101

PNO-
MW103

Field Parameters
Oxidation-Reduction Potential mV 11/14/2016 -170.5 -180.9 84.3 161.8 -8.8 -133.2 -122.7 -154.9 -98.3 -51.1 -290.0 -60.9 70.5 -247.2 -197.0 16.6 -68.3 -95.2 -230.0 -93.2 -113.6 -94.4 -84.2
Oxidation-Reduction Potential mV 2/13/2017 14.4 -68.2 -15.9 -28.0 -12.3 -212.2 -22.6 -82.9 -6.7 -185.1 -278.0 -6.9 42.4 -107.8 -27.4 -11.3 -146.9 21.0 -40.7 18.6 -7.6 -127.2 -89.3
Oxidation-Reduction Potential mV 5/10/2017 186.4 -186.4 -148.3 -166.8 183.9 -198.0 -160.8 -205.0 108.2 54.8 -243.0 -196.0 -186.4 -245.8 -187.4 -181.3 -205.8 -202.0 -178.6 7.6 -192.0 -158.5 -186.8
Oxidation-Reduction Potential mV 8/15/2017 -155.6 Error -- 115.4 11.2 181.2 -157.3 -199.1 -223.2 -205.1 -299.4 -- -182.6 -328.9 -162.5 -232.9 -297.3 -230.5 141.1 228.9 225.8 635.1J -46.5
Oxidation-Reduction Potential mV 11/30/2017 -124.7 67.0 -97.0 -16.4 -30.4 -143.4 -66.7 -191.5 26.9 75.2 -253.7 -94.4J -121.9 -216.3 37.9 -94.1 -180.0 -104.1 -188.6 -101.8 -129.3 -102.6 -123.7
Oxidation-Reduction Potential mV 5/16/2018 40.9 112.9 71.8 78.1 -14.1 -247.7 -163.3 -22.5 -59.1 -24.5 -241.1 -50.9 -- -157.9 -1.9 2.9 -304.2 -89.8 -296.2 -142.8 -52.1 -66.7 -40.5
Oxidation-Reduction Potential mV 11/25/2018 -53.7 23.8 -11.5 -- -219.8 -179.1 18.6 -5.5 -9.9 -25.2 -167.6 -149.7 26.2 -324.7 -40.0 -25.0 -323.3 -263.8 -306.9 -42.6 -114.5 -252.4 -253.3
Oxidation-Reduction Potential mV 5/29/2019 -102.0 -89.8 220.4 -37.6 -40.2 -190.4 -100.1 -138.7 -119.2 -178.3 -297.7 -147.1 -109.8 -247.6 -129.4 -126.0 -110.3 -93.8 -237.4 -78.2 -80.4 -117.8 -44.5
Oxidation-Reduction Potential mV 5/27/2020 41.1 -92.8 212.1 247.0 -37.1 -146.2 -57.4 26.8 -92.7 -219.6 -337.4 342.0 -43.7 -290.1 41.4 28.5 -306.0 -239.2 -303.3 76.3 -103.3 -208.0 -95.7
Oxidation-Reduction Potential mV 8/25/2021 -87.9 -244.5 21.8 44.6 -65.8 -100.9 -117.5 -124.9 -98.1 -244.7 -- -- -100.7 -- -- -142.3 -- -- -281.3 -61.5 -181.2 -- -94.4
Oxidation-Reduction Potential mV 8/25/2022-16.7 -172.492.9 79.4 -76.2 -240.3-127.5-108.0-96.9 -114.3 -- -- -108.3 -- -- -99.2 -- -- -228.8-75.1 -114.6 -- -142.5
Oxidation-Reduction Potential mV 8/9/2023-11.6 -167.656.9 98.5 -123.7-120.1-127.9-123.7-105.0-123.1 -- -- -64.5 -- -- -105.7 -- -- -253.0-91.2 -106.8 -- -123.0
Oxygen, Dissolved mg/L 11/14/2016 1.56 0.37 0.97 5.01 5.36 0.08 0.13 1.23 0.18 0.11 0.32 1.59 2.80 0.14 0.38 0.53 0.41 1.51 0.34 0.33 0.08 0.33 0.58
Oxygen, Dissolved mg/L 2/13/2017 2.54 0.51 1.66 7.27 4.57 0.01U 0.13 0.27 0.70 0.99 0.38 1.39 0.14 0.32 0.87 1.64 0.28 0.66 0.08 0.15 0.08 0.09 0.04
Oxygen, Dissolved mg/L 5/10/2017 1.93 0.31 0.86 8.81 0.88 0.04 1.69 1.20 0.17 0.26 0.07 1.21 1.60 0.68 0.89 0.88 0.56 0.87 1.62 5.76 0.45 0.80 0.80
Oxygen, Dissolved mg/L 8/15/2017 0.44 1.84 -- 3.86 0.50 0.12 0.25 0.28 0.38 0.23 0.18 0.25 0.17 1.65 0.18 0.17 0.22 0.12 0.11 0.20 0.19 0.16
Oxygen, Dissolved mg/L 11/30/2017 2.48 3.42 0.68 4.12 2.54 0.75 0.19 0.22 1.00 0.23 0.08 1.24 0.58 0.17J 0.48 0.37 0.32 0.93 0.61 0.63 0.39 0.64 0.68
Oxygen, Dissolved mg/L 5/16/2018 1.22 0.16 2.07 7.97 4.40 1.27 0.12 0.29 0.14 0.40 0.28 0.99 0.19 0.17 0.30 1.04 2.54 0.54 1.10 0.82 2.66 0.67
Oxygen, Dissolved mg/L 11/25/2018 0.30 2.69 0.23 -- 0.22 0.63 0.23 0.18 0.28 0.79 0.56 0.40 0.28 1.12 0.38 0.32 0.27 0.23 0.80 0.25 0.31 1.77 0.41
Oxygen, Dissolved mg/L 5/29/2019 0.24 0.70 0.68 7.46J 0.33 0.40 0.23 0.23 0.21 0.19 0.12 0.33 0.22 0.16 0.21 0.32 0.12 0.61 0.35 0.54 0.24 0.79 0.18
Oxygen, Dissolved mg/L 5/27/2020 0.10 0.50 0.87 6.33 0.81 0.31 0.10 0.20 0.18 0.60 0.10 0.60 0.20 0.50 0.30 0.10 0.20 0.54 0.83 0.27 0.29 0.91 2.48
Oxygen, Dissolved mg/L 8/25/2021 0.39 0.41 0.99 5.59 1.95 1.17 0.49 0.40 0.59 0.27 -- -- 0.31 -- -- 0.33 -- -- 2.64 0.50 2.19 -- 0.58
Oxygen, Dissolved mg/L 8/25/20220.31 0.14 0.61 5.66 0.56 0.27 0.25 0.18 0.32 0.14 -- -- 0.21 -- -- 0.39 -- -- 0.16 0.48 0.40 -- 0.33
Oxygen, Dissolved mg/L 8/9/20230.70 0.59 1.30 7.07 3.19 0.86 0.60 2.22 2.43 2.23 -- -- 0.93 -- -- 2.92 -- -- 0.71 1.15 2.80 -- 4.80
pH, Field pH 11/14/2016 7.17 6.67 7.29 7.28 6.84 7.30 7.17 7.05 6.94 6.94 7.92 7.38 6.71 8.01 7.21 6.59 7.49 6.94 7.39 6.79 6.71 7.53 7.12
pH, Field pH 2/13/2017 6.99 8.41 7.33 7.55 6.76 7.12 6.98 7.27 7.02 7.21 7.89 7.41 7.23 7.86 7.17 6.88 7.32 6.77 7.77 6.65 6.88 7.17 6.56
pH, Field pH 5/10/2017 6.83 8.05 7.39 7.81 7.19 7.34 7.35 7.51 7.14 7.40 8.01 7.77 7.39 8.27 6.94 6.66 7.65 7.42 7.48 6.68 6.91 7.40 6.62
pH, Field pH 8/15/2017 7.06 8.27 -- 7.19 9.75 6.88 7.09 7.13 6.82 6.99 7.79 7.11 7.69 6.98 6.81 7.44 7.13 6.73 6.2J 6.94 5.01J 6.75
pH, Field pH 11/30/2017 7.03 6.18 6.91 7.19 6.76 6.93 7.14 7.27 6.78 6.85 8.04 7.38 7.61 7.76 7.01 6.90 7.23 6.89 6.98 6.39 6.43 7.34 6.63
pH, Field pH 5/16/2018 7.08 5.86 7.16 7.41 7.20 7.29 7.11 6.85 6.95 6.88 8.07 7.41 7.72 7.13 6.74 7.62 7.10 7.42 6.60 6.73 7.41 6.72
pH, Field pH 11/25/2018 7.13 7.63 6.98 -- 6.89 7.30 8.11 6.82 8.16 6.52 7.81 7.52 8.06 7.79 8.51 8.37 7.36 7.03 7.02 6.70 6.54 7.49 6.82
pH, Field pH 5/29/2019 7.07 6.25 5.82 7.13 6.80 5.77 7.09 7.11 6.89 6.82 7.76 7.58 7.19 7.88 7.07 6.73 5.88 7.02 6.96 6.53 4.69 7.22 6.34
pH, Field pH 5/27/2020 7.16 8.43 7.24 7.59 7.22 7.09 7.18 7.29 6.74 7.37 7.77 7.57 7.40 8.21 7.09 6.85 7.55 7.27 7.31 6.49 6.73 7.51 6.69
pH, Field pH 8/25/2021 7.12 8.32 6.98 7.36 7.21 7.33 7.13 7.21 6.83 7.23 -- -- 7.32 -- -- 6.80 -- -- 7.34 6.73 6.93 -- 6.79
pH, Field pH 8/25/20226.75 8.08 6.74 7.43 7.25 7.51 7.36 7.12 6.68 6.83 -- -- 6.91 -- -- 6.44 -- -- 7.25 6.50 6.99 -- 6.89
pH, Field pH 8/9/20237.17 8.54 7.01 7.37 7.09 7.28 7.24 7.14 6.85 7.17 -- -- 7.42 -- -- 6.77 -- -- 7.35 6.64 6.88 -- 6.71
Specific Conductance, Field umhos/cm 11/14/2016 582.0 105.5 15849 3001 8800 1510 454.0 550.0 740.0 640.0 4382 460.0 194.0 2640 593.0 1158 25021 18155 3743 838.0 1940 3722 2092
Specific Conductance, Field umhos/cm 2/13/2017 864.0 4730 18600 22190 595.0 1418 321.0 349.0 564.0 435.0 4171 437.0 395.0 2855 900.0 1286 38810 1782 1305 557.0 623.0 3282 1259
Specific Conductance, Field umhos/cm 5/10/2017 731.0 3.39 7560 138200 4470 2140 384.7 388.0 617.3 416.9 5229 359.8 527.5 2504 1358 920.0 2.56 1757 1926 13.84 835.0 2009 1409
Specific Conductance, Field umhos/cm 8/15/2017 802.0 4401 25560 404 1881 465.0 441.0 745.0 504.0 5563 586.0 2943 1771 998.0 35010 22700 4301 1334 1667 1595 1357
Specific Conductance, Field umhos/cm 11/30/2017 721.0 25 19.08 335600 8.54 1813 419.0 409.0 594.0 673.0 3904 410.0 589.0 2865 1507 1150 383700 286000 9.06 905.0 2190 3260 1658
Specific Conductance, Field umhos/cm 5/16/2018 831.0 47 15750 18.3 2445 2062 444.0 423.0 670.0 398.0 2906 378.0 -- 2162 1131 1107 31150 23.62 3953 1171 1224 2624 1561
Specific Conductance, Field umhos/cm 11/25/2018 946.0 55 18.17 -- 1800 1279 495.0 530.0 818.0 726.0 2965 476.0 567.0 3353 1709 1194 34.28 3254 12630 1435 4216 3285 1591
Specific Conductance, Field umhos/cm 5/29/2019 710.0 71.5 7483 24125 5104 1759 486.0 510.0 720.0 368.1 5742 359.2 512.0 2537 1242 1043 28990 17144 4067 1141 1113 3839 1347
Specific Conductance, Field umhos/cm 5/27/2020 868.0 4809 7550 20570 1967 2675 473.8 494.4 735.0 379.8 6011 453.5 553.5 2865 1520 1244 33300 18650 3816 1012 1556 3711 1571
Specific Conductance, Field umhos/cm 8/25/2021 831.0 6334 10.32 15.86 46.37 35.85 498.0 498.0 860.0 523.0 -- -- 574.0 -- -- 1105 -- -- 5515 1369 2852 -- 1521
Specific Conductance, Field umhos/cm 8/25/2022751.0 4649 8750 18110 2318 3626 460.0 456.0 635.0 410.0 -- -- 487.0 -- -- 1065 -- -- 4336 945.0 1371 -- 1368
Specific Conductance, Field umhos/cm 8/9/2023750.0 5792 12260 37200 16310 2534 494.0 948.0 1369.0840.0 -- -- 578.0 -- -- 1958 -- -- 5958 1121 3905 -- 1286
Temperature deg C 11/14/2016 16.20 15.90 17.80 16.10 14.70 15.10 14.90 16.30 18.40 15.10 15.20 15.20 14.70 15.00 18.30 16.40 16.80 13.90 17.00 17.20 17.40 17.30 17.70
Temperature deg C 2/13/2017 11.96 15.10 11.79 9.50 11.47 14.01 11.45 11.10 12.55 9.32 14.00 10.49 13.26 13.36 1340.00 11.82 10.75 10.31 12.68 11.50 11.53 12.79 12.94
Temperature deg C 5/10/2017 12.80 14.56 13.05 11.34 11.77 14.44 12.80 13.00 14.00 11.60 14.40 12.70 14.20 14.20 13.94 12.75 11.11 11.05 13.92 13.84 13.88 13.35 13.13
Temperature deg C 8/15/2017 17.12 16.25 -- 17.67 17.76 15.39 15.74 18.44 20.76 17.87 15.65 -- 15.01 16.09 18.99 18.56 17.20 15.52 19.73 18.89 18.90 17.42 18.41
Temperature deg C 11/30/2017 15.20 15.66 15.34 13.78 12.63 13.33 13.52 15.50 15.99 14.09 14.40 13.89 12.67 14.99 16.96 13.89 14.84 11.42 13.70 14.53 14.65 14.83 15.26
Temperature deg C 5/16/2018 15.74 15.56 14.08 13.05 12.46 15.35 13.70 13.37 15.89 12.94 14.93 14.64 -- 14.08 15.64 13.99 12.52 11.37 14.52 14.99 14.60 13.38 14.49
Temperature deg C 11/25/2018 13.50 14.60 15.81 -- 12.46 13.69 12.20 14.66 15.98 13.19 12.93 13.32 12.21 12.95 15.57 13.96 14.62 12.39 14.52 16.02 15.38 14.77 15.64
Temperature deg C 5/29/2019 13.80 15.60 15.10 12.90 12.80 14.70 13.80 14.10 15.90 14.00 14.70 14.40 14.10 15.10 16.20 14.40 12.70 11.90 15.30 15.00 14.80 13.80 15.30
Temperature deg C 5/27/2020 14.50 16.20 15.90 13.80 13.60 15.00 14.30 14.50 16.60 14.00 15.10 14.60 14.70 15.20 15.70 15.10 13.20 12.60 16.20 15.60 15.80 15.10 16.10
Temperature deg C 8/25/2021 17.40 16.11 18.53 18.24 15.57 15.46 16.30 18.89 21.46 18.14 -- -- 14.63 -- -- 17.79 -- -- 19.43 19.33 19.71 -- 20.55
Temperature deg C 8/25/202217.10 16.60 19.16 19.26 15.15 16.58 17.46 18.90 21.30 18.20 -- -- 15.00 -- -- 17.40 -- -- 20.10 19.72 20.95 -- 20.72
Temperature deg C 8/9/202316.87 15.69 17.06 16.94 14.01 15.70 15.79 18.46 20.90 17.92 -- -- 14.29 -- -- 17.92 -- -- 20.05 18.98 18.64 -- 20.03
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Table 4. Data Summary
Port of Seattle Terminal 91

CPOC Wells

Constituent Units Event DateCP-GP08 CP-GP01B CP-GP09R CP-GP10 CP-GP14
PNO-
MW06B CP-103A CP-104A CP-106A CP-108A CP-108B CP-114 CP-203B CP-205B CP-GP01A CP-GP02

CP-
GP03AR CP-GP05 CP-GP11

PNO-
MW02

PNO-
MW06A

PNO-
MW101

PNO-
MW103

Petroleum Compounds 
NWTPH-D-SG mg/L 11/9/2015 0.05U 0.526 0.074 0.05U 0.113 2.98 1.9 0.63 2.83 6.98 1.12 0.05U 2.35 0.05U 0.05U 6.75 0.152 0.1 0.05U 4.92 5.62 0.185 5.01
NWTPH-D-SG mg/L 2/8/2016 0.05U 1.04 0.05U 0.05U 0.05U 2.26 3.08 0.555 1.84 6.54 0.606 0.05U 1.68 0.05U 0.182 3.24 0.434 0.05U 0.05U 0.892 1.82 0.05U 5.1
NWTPH-D-SG mg/L 5/3/2016 0.05U 0.448 0.05U 0.05U 0.05U 1.98 0.999 0.806 6.96 5.33 0.405 0.05U 1.52 0.05U 0.109 0.05U 0.05U 0.05U 0.05U 0.271 0.997 0.078 6.08
NWTPH-D-No Silica Gel mg/L 8/10/2015 0.05U 0.641Z 0.05U 0.05U 0.05U 0.05U 2.14Z 0.408Z 4.62Z 0.05U 0.27Z 0.05U 1.45Z 0.05U 0.05U 3.88Z 0.05U 0.05U 0.05U 3.42Z 3.73Z 0.05U 11.2Z
NWTPH-D-SG mg/L 8/15/2016 0.05U 0.414 0.157 0.05U 0.05U 2.12 1.83 0.404 2.37 3.96 0.166 0.05U 1.94 0.05U 0.05U 7.72 0.137 0.091 0.05U 3.78 3.74 0.05U 1.5
NWTPH-D-No Silica Gel mg/L 11/14/2016 0.26U 0.26U 0.26U 0.25U 0.26U 2.8Z 2.2Z 0.56Z 0.78Z 6.2Z -- 0.26U 0.25U 0.26U 0.26U 0.55Z 0.65Z 0.26U 0.25U 3.6Z 9.5Z 0.26U 5.5Z
NWTPH-D-SG mg/L 2/13/2017 0.26UX 0.26UX 0.26UX 0.26UX 0.26UX 0.26UX 0.58X 0.38X 0.7X 0.26X 0.26U 0.26UX 0.26UX 0.31UX 0.26UX 0.26UX 0.25UX 0.26UX 0.26UX 0.26UX 0.26UX 0.26UX 0.6X
NWTPH-D-SG mg/L 5/10/2017 0.26UX 0.26UX 0.25UX 0.26UX 0.26UX 0.26UX 0.53X 0.41X 0.66X 0.42X 0.26UX 0.26UX 0.26UX 0.26UX 0.26UX 0.26UX 0.25UX 0.26UX 0.26UX 0.26UX 0.26UX 0.25UX 0.73X
NWTPH-D-SG mg/L 8/15/2017 0.26UX1 0.25UX1 0.26UX1 0.25UX1 0.26UX1 0.25UX1 0.64X1 0.52X1 0.83X1 0.53X1 0.27UX1 0.25UX1 0.36X1 0.26UX1 0.26UX1 0.48X1 0.46X1 0.25UX1 0.26UX1 0.45X1 0.26UX1 0.26UX1 0.73X1
NWTPH-D-SG mg/L 11/30/2017 0.26UX1 0.26UX1 0.25UX1 0.25UX1 0.25UX1 0.26UX1 0.47X1,J 0.39X1,M 0.65X1,M 0.47X1 0.26UX1 0.26UX1 0.26X1,M 0.26UX1 0.26UX1 0.63X1,M 0.25UX1 0.25UX1 0.25UX1 0.26UX1 0.35X1 0.26UX1 0.98X1
NWTPH-D-SG mg/L 5/16/2018 0.26UX1 0.26UX1 0.26UX1 0.25UX1 0.25UX1 0.26UX1 0.76X1,M 0.64X1,M 0.79X1,M 0.4X1,M 0.31UX1 0.26UX1 0.3X1,M 0.3UX1 0.25UX1 0.26UX1 0.25UX1 0.26UX1 0.26UX1 0.26UX1 0.62X1 0.26UX1 0.9X1,M
NWTPH-D-SG mg/L 11/15/2018 0.25UX1 0.26UX1 0.25UX1 -- 0.26UX1 0.25UX1 0.68X1 0.43X1 0.67X1 0.33X1 0.26UX1 0.25UX1 0.37X1 0.26UX1 0.26UX1 0.43X1 0.25UX1 0.25UX1 0.26UX1 0.47X1 0.41X1 0.25UX1 0.72X1
NWTPH-D-SG mg/L 5/29/2019 0.25UX1 0.25UX1 0.26UX1 0.25UX1 0.25UX1 0.25UX1 0.69X1 0.63X1 0.67X1,M 0.32X1 0.26UX1 0.25UX1 0.44X1 0.25UX1 0.25UX1 0.4X1 0.25UX1 0.25UX1 0.25UX1 0.35X1,M 0.5X1,M 0.25UX1 0.89X1
NWTPH-D-SG mg/L 5/27/2020 0.21UX1 0.21UX1 0.2UX1 0.2UX1 0.21UX1 0.24X1 0.78X1 0.5X1 0.86X1 0.59X1 0.22UX1 0.21UX1 0.3X1 0.22UX1 0.2UX1 0.97X1 0.2UX1 0.2UX1 0.2UX1 0.4X1 0.34X1 0.2UX1 0.86X1
NWTPH-D-No Silica Gel mg/L 8/25/2021 0.48Z 1.5Z 0.45Z 0.2U 0.2U 2.6Z 1.5Z 1.0Z 4.0Z 2.7Z -- -- 1.4Z -- -- 6.2Z -- -- 0.22Z 3.7Z 4.5Z -- 6.2Z
NWTPH-D-SG mg/L 8/25/20220.15UX10.15UX10.15UX10.15UX10.15UX10.22X10.54X10.57X10.6X1 0.72X1 -- -- 0.36X1 -- -- 0.34X1 -- -- 0.15UX10.24X10.62X1 -- 0.88X1
NWTPH-D-SG mg/L 8/9/20230.05U 0.05U 0.05U 0.05U 0.05U 0.15 0.31 0.34 0.45 0.34 -- -- 0.21 -- -- 0.22 -- -- 0.05U 0.055U 0.14 -- 0.68
NWTPH-G ug/L 8/10/2015 50U 50U 50U 50U 50U 50U 235 554 703 336 50U 50U 171 50U 50U 248 50U 50U 255 50U 50U 84.1 50U
NWTPH-G ug/L 11/9/2015 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 51.8 50U
NWTPH-G ug/L 2/8/2016 50U 50U 50U 50U 50U 50U 334 50U 50U 79.2 50U 616 290 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
NWTPH-G ug/L 5/3/2016 50U 50U 50U 50U 50U 164 290 712 1730 543 50U 50U 296 50U 50U 50U 50U 50U 1440 50U 50U 58.7 50U
NWTPH-G ug/L 8/15/2016 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 93.4 50U 50U 50U 50U 50U 50U 148 50U
NWTPH-G ug/L 11/14/2016 100U 100U 100U 100U 100U 400U 380 300 400U 400U -- 100U 100U 400U 100U 400U 400U 100U 400U 160 400U 100U 400U
NWTPH-G ug/L 2/13/2017 100U 100U 100U 100U 100U 200 430 390 860 270 100U 100U 320 100U 100U 100U 100U 100U 230 100U 100U 100U 450
NWTPH-G ug/L 5/10/2017 100U 100U 100U 100U 100U 130 500U 470O 1200O 500U 100U 100U 500U 100U 100U 140 100U 100U 360 100U 100U 100U 400U
NWTPH-G ug/L 8/15/2017 100U 100U 100U 100U 100U 500U 100U 500U 1200O 500U 100U 100U 500U 100U 100U 500U 100U 100U 500U 500U 100U 100U 500U
NWTPH-G ug/L 11/30/2017 100U 100U 100U 100U 100U 380O 540O 450O 990O 490O 400U 100U 380O 400U 100U 690O 100U 100U 350 380O 100UX 100U 600O
NWTPH-G ug/L 5/16/2018 100U 100U 100U 400U 100U 230 630 370 1100 430 400U 100U 380 400U 100U 250 400U 100U 730 150 220 100U 710
NWTPH-G ug/L 11/15/2018 100U 100U 100U -- 400U 400U 100U 100U 100U 100U 100U 100U 100U 400U 100U 100U 400U 400U 400U 400U 400U 400U 400U
NWTPH-G ug/L 5/29/2019 100U 100U 100U 100U 100U 170O 500U 500U 790O 500U 500U 100U 500U 500U 100U 500U 100U 100U 330 250O 160O 100U 500U
NWTPH-G ug/L 5/27/2020 100U 100U 100U 100U 100U 200O 520O 400O 900O 480O 100U 100U 370O 100U 100U 440O 100U 100U 280 190O 160O 100U 640O
NWTPH-G ug/L 8/25/2021 100U 100U 100U 100U 100U 400U 400U 400U 510O 400U -- -- 400U -- -- 400U -- -- 400U 400U 100U -- 400U
NWTPH-G ug/L 8/25/2022100U 100U 100U 100U 100U 170 560 540 950 540 -- -- 430 -- -- 360 -- -- 230 100U 140 -- 660
NWTPH-G ug/L 8/9/2023100U 100 100U 100U 100U 140 380 450 940 450 -- -- 300 -- -- 360 -- -- 130 100U 100U -- 410
NWTPH-LO-No Silica Gel mg/L 8/10/2015 0.13Z 0.65Z 0.858Z 0.1U 0.1U 0.659Z 0.1U 0.1U 6.29Z 0.1U 0.1U 0.1U 0.1U 0.1U 0.151Z 5.58Z 0.57Z 0.1U 0.1U 2.44Z 2.17Z 0.196Z 0.1U
NWTPH-LO mg/L 11/9/2015 0.1U 0.253 0.1U 0.1U 0.1U 0.1U 0.1U 0.76 3.83 0.1U 0.1U 0.1U 0.1U 0.1U 0.104 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
NWTPH-LO mg/L 2/8/2016 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.16 2.28 0.104U 0.1U 0.146 0.1U 0.114 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
NWTPH-LO mg/L 5/3/2016 0.1U 0.446 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U 6.3 0.1U 0.524 0.338 0.103U 0.1U 0.1U 4.21 0.331 0.1U 0.1U 1.72 2.32 0.1U 0.1U
NWTPH-LO mg/L 8/15/2016 0.1U 0.707 0.314 0.1U 0.1U 0.1U 0.1U 0.24 4.04 0.1U 0.593 0.118 0.1U 0.1U 0.15 0.1U 0.19 0.1U 0.1U 0.1U 0.1U 0.144 1.47
NWTPH-LO-No Silica Gel mg/L 11/14/2016 0.41U 0.41U 0.41U 0.41U 0.41U 0.93Z 0.52Z 0.46Z 2.3Z 2.8Z -- 0.45Z 0.41U 0.42U 0.41U 2.9Z 0.5Z 0.41U 0.4U 1.5Z 1.9Z 0.41U 1.3Z
NWTPH-LO mg/L 2/13/2017 0.41UX 0.42UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.4U 0.41UX 0.41UX 0.49UX 0.41UX 0.41UX 0.4UX 0.41UX 0.41UX 0.41UX 0.42UX 0.41UX 0.41UX
NWTPH-LO mg/L 5/10/2017 0.42UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.42UX 0.41UX 0.41UX 0.42UX 0.41UX 0.41UX 0.4UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX 0.41UX
NWTPH-LO mg/L 8/15/2017 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.42UX1 0.41UX1 0.41UX1 0.42UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1
NWTPH-LO mg/L 11/30/2017 0.41UX1 0.41UX1 0.4UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.42UX1 0.41UX1 0.41UX1 0.4UX1 0.4UX1 0.41UX1 0.41UX1 Error 0.41UX1 0.47X1,N
NWTPH-LO mg/L 5/16/2018 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.49UX1 0.41UX1 0.41UX1 0.49UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1
NWTPH-LO mg/L 11/15/2018 0.4UX1 0.41UX1 0.4UX1 -- 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.4UX1
NWTPH-LO mg/L 5/29/2019 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1 0.4UX1 0.4UX1 0.4UX1 0.4UX1 0.41UX1 0.41UX1 0.41UX1
NWTPH-LO mg/L 5/27/2020 0.21UX1 0.21UX1 0.2UX1 0.2UX1 0.21UX1 0.2UX1 0.21UX1 0.21UX1 0.2UX1 0.21UX1 0.22UX1 0.21UX1 0.21UX1 0.22UX1 0.2UX1 0.21UX1 0.2UX1 0.2UX1 0.2UX1 0.2UX1 0.2UX1 0.2UX1 0.2UX1
NWTPH-LO-No Silica Gel mg/L 8/25/2021 0.66Z 1.1Z 0.48NZ 0.35Z 0.26Z 1.3NZ 0.43NZ 0.43Z 2.3NZ 1.8NZ -- -- 0.55NZ -- -- 3.1NZ -- -- 0.27Z 1.1NZ 2.3NZ -- 1.7NZ
NWTPH-LO mg/L 8/25/20220.2UX10.2UX10.2UX10.2UX10.2UX10.2UX10.2UX10.2UX10.2UX10.2UX1 -- -- 0.2UX1 -- -- 0.2UX1 -- -- 0.2UX10.2UX10.27X1,N1-- 0.2UX1
NWTPH-LO mg/L 8/9/20230.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U 0.25U -- -- 0.25U -- -- 0.25U -- -- 0.25U 0.25U 0.25U -- 0.25U

Notes:
mg/L: milligrams per liter
ug/L: micrograms per liter
deg C: degrees Celcius
umhos/cm: micromhos per centimeter, equivalient to microsiemens per centimeter (uS/cm)
pH: logarithmic units, -log[H+]
mV: millivolts
NWTPH: Northwest Total Petroleum Hydrocarbon analysis, with distillate range indicated (diesel-, gasoline-, and oil-range)
SG: Analysis performed using silica gel.
U: non-detect at reporting limit shown.
J: Estimated value, result may be between reporting and method detection limits.
O: Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result.
CPOC: Conditional Point of Compliance
Z: sample did not include silical gel preparation and the detected result is biased high relative to the CMP-defined analytical method. 
X1: Sample extract treated with a sulfuric acid/silica gel cleanup procedure.
N1: Hydrocarbons in diesel range are impacting lube oil range results.
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Figure 1
Shallow Aquifer Potentiometric Surface Map
August 2023

1 inch = 150 feet Port of Seattle Terminal 91
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All deep wells and shallow well CP-114 were not used for contouring. 
* Depth to water was incorrectly entered in the field at B1-93.
  The value is an outlier and not representative.
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A.  Field Forms  
(Electronic Only)  
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B. Laboratory Data Reports and Data 
Comparison 
(Electronic Only) 

  



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
August 23, 2023 
 
 
 
Glen Wallace, Project Manager 
Mott MacDonald/PGG 
1601 5th  Ave, 850 
Seattle, WA 98101 
 
Dear Mr.Wallace: 
 
Included are the results from the testing of material submitted on August 11, 2023 
from the Terminal 91 507108502, F&BI 308215 proj ect.  There are 8 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days, or as directed by the Chain of Custod y document.  If you would like us to return 
your samples or arrange for long term storage at our offices, please contact us as soon 
as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
MMD0823R.DOC 
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CASE NARRATIVE  
This case narrative encompasses samples received on August 11, 2023 by Friedman & 
Bruya, Inc. from the Mott MacDon ald/PGG Terminal 91 507108502, F&BI 308215 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID  Mott MacDonald/PGG  
308215 -01 CP-103A 
308215 -02 CP-104A 
308215 -03 CP-106A 
308215 -04 CP-108A 
308215 -05 CP-203B 
308215 -06 CP-GP01B 
308215 -07 CP-GP02 
308215 -08 CP-GP08 
308215 -09 CP-GP09R 
308215 -10 CP-GP10 
308215 -11 CP-GP11 
308215 -12 CP-GP14 
308215 -13 D-100-08092023 
308215 -14 PNO-MW02 
308215 -15 PNO-MW06A 
308215 -16 PNO-MW06B 
308215 -17 PNO-MW103 
308215 -18 Trip Blank 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
Date Extracted:  08/15/23 
Date Analyzed:  08/15/23 
 

RESULTS FROM THE ANALYS IS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID  Gasoline Range (% Recovery) 
Laboratory ID   (Limit 50-150)   
 
CP-103A 380 116 
308215-01 
 

CP-104A 450 127 
308215-02 
 

CP-106A 940 123 
308215-03 
 

CP-108A 450 118 
308215-04 
 

CP-203B 300 115 
308215-05 
 

CP-GP01B <100 118 
308215-06 
 
CP-GP02 360 115 
308215-07 
 

CP-GP08 <100 113 
308215-08 
 

CP-GP09R <100 112 
308215-09 
 

CP-GP10 <100 111 
308215-10 
 

CP-GP11 130 113 
308215-11 
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
Date Extracted:  08/15/23 
Date Analyzed:  08/15/23 
 

RESULTS FROM THE ANALYS IS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID  Gasoline Range (% Recovery) 
Laboratory ID   (Limit 50-150)   
 
CP-GP14 <100 113 
308215-12 
 

D-100-08092023 <100 112 
308215-13 
 

PNO-MW02 <100 113 
308215-14 
 

PNO-MW06A <100 116 
308215-15 
 

PNO-MW06B 140 114 
308215-16 
 

PNO-MW103 410 116 
308215-17 
 
 
Method Blank <100 112  
03-1640 MB  
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
Date Extracted:  08/14/23 
Date Analyzed:  08/21/23 
 

RESULTS FROM THE ANALYS IS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID  Diesel Range Motor Oil Range  (% Recovery) 
Laboratory ID  (C10-C25) (C25-C36) (Limit 41-152)  
 
CP-103A 310 x <250 102 
308215-01 
 

CP-104A 340 x <250  111 
308215-02 
 

CP-106A 450 x <250  114 
308215-03 
 

CP-108A 340 x <250  111 
308215-04 
 

CP-203B 210 x <250 113 
308215-05 
 

CP-GP01B <50 <250 103 
308215-06 
 

CP-GP02 220 x <250  96 
308215-07 
 

CP-GP08 <50 <250 110 
308215-08 
 

CP-GP09R <50 <250  120 
308215-09 
 

CP-GP10 <50 <250 109 
308215-10 
 

CP-GP11 <50 <250 105 
308215-11 
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
Date Extracted:  08/14/23 
Date Analyzed:  08/21/23 
 

RESULTS FROM THE ANALYS IS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID  Diesel Range Motor Oil Range  (% Recovery) 
Laboratory ID  (C10-C25) (C25-C36) (Limit 41-152)  
 
CP-GP14 <50 <250  114 
308215-12 
 
D-100-08092023 <60  <300  106 
308215-13 1/1.2 
 
PNO-MW02 <55  <250 102 
308215-14 
 
PNO-MW06A 140 x <250  85 
308215-15 
 
PNO-MW06B 150 x <250  116 
308215-16 
 
PNO-MW103 680 x <250 119 
308215-17 
 
 
Method Blank <50 <250 118  
03-1923 MB  
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
 

QUALITY ASSURANCE RESULTS FO R THE ANALYSIS OF WATER 
SAMPLES FOR TPH AS GASOLINE  

USING METHOD NWTPH-Gx  
 
Laboratory Code:  308215-07 Matrix Spike 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline ug/L (ppb) 1,000 350 97 97 50-150 0 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 100 70-130 
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Date of Report:  08/23/23 
Date Received:  08/11/23 
Project:  Terminal 91 507108502, F&BI 308215 
 

QUALITY ASSURANCE RESULTS FO R THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLE UM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  308215-07 (Matrix Spike) Silica Gel  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 104 100 50-150 4 
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 92 65-151 
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Data Qualifiers & Definitions  
 
a - The analyte was detected at a level less than five  times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of  acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were ra ised and surrogate recoveri es may not be meaningful.  

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the st andard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate.  

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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