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 Groundwater samples collected in September and October 2014 events were submitted to 

Analytical Resources Inc. (ARI) Laboratory located in Tukwila, Washington for analysis of polycyclic 

aromatic hydrocarbons (PAHs) using U.S. Environmental Protection Agency (EPA) Method 8270D, with 

selected ion monitoring (SIM); follow-up pentachlorophenal (PCP) analysis was conducted using EPA 

Method 8041 if PCP results from initial analyses using EPA Method 8270D(SIM) were nondetect at the 

higher reporting limit; gasoline-range petroleum hydrocarbons (TPH-G) using Method NWTPH-G; and 

TPH-D and TPH-O using Method NWTPH-Dx.   

  

ANALYTICAL RESULTS 

 Analytical results for TPH-G and TPH-Dx were compared to Model Toxics Control Act (MTCA) 

Method A cleanup levels and the PCP and PAH results were compared to the MTCA Method B cleanup 

levels for protection of marine surface water.  To evaluate the analytical data for the carcinogenic PAHs 

(cPAHs), the toxicity equivalency quotients (TEQ) of individual cPAHs were calculated and summed for 

comparison to the benzo(a)pyrene cleanup level using the methodology established in Washington 

Administrative Code (WAC) 173-340-708.  To calculate the TEQ, the toxicity equivalency factor (TEF) 

for a given cPAH compound was multiplied by the compound concentration, or half the reporting limit 

for compounds that were not detected above the laboratory reporting limit, and the resulting values were 

summed.  The analytical results for the Dry Season sampling event (September 2014) and the two focused 

verification sampling events (June and October 2014) are summarized in Table 2.  Analytical data were 

reviewed for reliability using a data validation process.  The results of the validation indicate that data is 

acceptable for monitoring purposes and no data was rejected.  The laboratory reports are included in 

Attachment 1. 

 The June verification sampling conducted after well redevelopement activities at LW-3 indicated 

low level concentrations of naphthalene, 1-methylnapthalene, gasoline-range petroleum hydrocarbons 

(TPH-G), and diesel-range petroleum hydrocarbons (TPH-D); however, the concentrations were all below 

the respective cleanup screening levels and the well was found to be usable for continued groundwater 

monitoring purposes. 

The September 2014 analytical results indicate shallow groundwater conditions outside of the 

slurry wall at PZ-18 and interior wells CW-13 and LW-4R were below the respective laboratory reporting 

limits.  Low level concentrations were reported at interior wells PZ-12, LW-3, MW-01D, MW-02S, MW-

02D, MW-05S, and MW-05D; however, the concentrations were below their respective cleanup screening 

levels.  Low level naphthalene concentrations were reported at exterior wells PZ-13 (5.9 µg/L) and PZ-19 

(3.8 µg/L) during the September event; however, these concentrations are well below the cleanup 

screening level (4,900 µg/L).  Analytical results from shallow interior well MW-01S indicate the 

following compounds were reported at concentrations greater than the respective cleanup screening 

levels:  TPH-G (52,000 µg/L), diesel-range petroleum hydrocarbons (11,000 µg/L), motor oil-range 
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hydrocarbons (690 µg/L), and creosote-range hydrocarbons (59,000 µg/L), along with individual PAH 

compounds (PCP at 4,900 µg/L and naphthalene at 10,000 µg/L) and TEQ value for total cPAH 

(0.326 µg/L).  Analytical results indicate concentrations above cleanup screening levels at exterior 

shallow well PZ-17 for motor oil-range hydrocarbons (640 µg/L) and above laboratory reporting limits 

for diesel-range hydrocarbons (110 µg/L) and creosote-range hydrocarbons (310 µg/L).  The PZ-17 

verification sample results (October 2014) indicate concentrations of these three analytes were not 

detected above the laboratory reporting limits.   

 

NEXT SCHEDULED PLANNED ACTIVITIES 

 The next semiannual sampling event is planned for early 2015.  The event will include the 

collection of groundwater quality samples from the following well pairs:  PZ-12 and PZ-13, LW-3 and 

PZ-17, LW-4R and PZ-18, and MW-02S and PZ-19.  Samples from interior shallow and deep wells MW-

01S, MW-01D, MW-02S, MW-02D, MW-05S, MW-05D, and CW-13 will also be collected during the 

next semiannual event.  Groundwater elevations will be collected from each of the selected wells monthly 

to evaluate the continued hydraulic control for the site.  The potential for surface water migration at LW-3 

will continue to be monitored on a monthly basis.  If further signs of surface water effects are observed at 

this well, then the well may be considered for replacement. 

 The results of the Dry Season sampling event (September) and the two verification sampling 

events (June and October 2014), along with the pending Wet Season sampling event (early 2015) will be 

presented in an annual progress report that will summarize the LTGCM program.   
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Note

1. Extraction well CW-13 is an

unpaired interior shallow well.



TABLE 1

GROUNDWATER ELEVATIONS

CASCADE POLE SITE

PORT OF OLYMPIA, WASHINGTON

Page 1 of 1

Well 

Pair Collection Date Well ID

Depth to 

Groundwater (ft) (a)

Top of Well Casing

 Elevation (MLLW)

Groundwater 

Elevation

 (MLLW) (a)

Maximum 

Elevation Goal (b) Goal Exceeded?

1 9/23/2014 PZ-13 7.32 19.50 12.18 --

9/23/2014 PZ-12 6.20 19.00 12.80 15.50 No

2 9/23/2014 PZ-17 9.38 20.48 11.10 --

9/23/2014 LW-3 6.71 19.83 (c) 13.12 15.50 No

3 9/23/2014 PZ-18 7.23 21.20 13.97 --

9/23/2014 LW-4R 6.65 22.02 15.37 15.50 No

4 9/23/2014 PZ-19 13.34 23.67 10.33 --

9/23/2014 MW-02S 17.69 31.96 14.27 15.50 No

5 9/23/2014 MW-02S 17.69 31.96 (d)(e) 14.27 --

9/23/2014 MW-02D 19.11 31.81 (d)(e) 12.70 --

6 9/23/2014 MW-01S 8.25 21.64 13.39 --

9/23/2014 MW-01D 7.88 21.72 (f) 13.84 --

7 9/23/2014 MW-05S 14.79 29.45 (d) 14.66 16.50 No

9/23/2014 MW-05D 13.18 26.50 (d) 13.32 -- --

MLLW = Mean low low water.

(a) Below top of PVC well casing.

(b) Short-term hydraulic control goal is 15.5 ft along the majority of the cutoff wall alignment and 16.5 ft adjacent to Budd Inlet.

(c) Well LW-3 casing modified and re-surveyed January 2009.  On 7/28/10, the well casing at LW-3 cut down 0.2 ft to make room for new

      well monument lid.  Elevation was adjusted from 20.03 to 19.83.

(d)  Wells MW-02S, MW-02D, MW-05S, and MW-05D were modified during construction activities and re-surveyed in February 2009.

(e)  MW-02D and MW-02S inner north rim elevations were modified in September 2011.

(f)  On 12/8/11, the inner well casing was cut down at MW-01D by 0.15 ft. The outer casing was cut down corresponding amount.

      New MW-01D measuring point elevation is 21.72 ft MLLW.

NOTE:  Groundwater elevations determined by subtracting depth to groundwater below top of casing (ft) from top of well casing elevation (MLLW, ft).
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TABLE 2

SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING

CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 1 of 2

Cleanup PZ-12 PZ-13 PZ-17 PZ-17 PZ-18 PZ-19 LW-3 LW-3 LW-4R

Screening ZB62K ZB62L ZB62F ZF85A ZB62G ZB62O 2014060297 ZB62D ZB62E

Levels (a) 9/24/2014 9/24/2014 9/23/2014 10/16/2014 9/23/2014 9/24/2014 6/11/2014 9/23/2014 9/23/2014

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)

EPA Method SW8270D / SW8270D-SIM

Naphthalene 4900 2.7 5.9 1.0 U NA 1.0 U 3.8 0.539 1.0 U 1.0 U

2-Methylnaphthalene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Acenaphthylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Acenaphthene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Dibenzofuran 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U

Fluorene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Pentachlorophenol 3 10 UJ 10 UJ 10 UJ NA 10 UJ 10 UJ 0.100 U 10 UJ 10 UJ

Phenanthrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Anthracene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Fluoranthene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Pyrene 2600 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

Benzo(a)Anthracene 0.10 U 0.10 U 0.11 U NA 0.11 U 0.10 U 0.100 U 0.12 U 0.11 U

Chrysene 0.10 U 0.10 U 0.11 U NA 0.11 U 0.10 U 0.100 U 0.12 U 0.11 U

Benzo(a)Pyrene 0.10 U 0.10 U 0.11 U NA 0.11 U 0.10 U 0.100 U 0.12 U 0.11 U

Benzo(g,h,i)Perylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

1-Methylnaphthalene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 0.168 1.0 U 1.0 U

Total Benzofluoranthenes 0.10 U 0.10 U 0.11 U NA 0.11 U 0.10 U 0.100 U 0.12 U 0.11 U

cPAH TEQ (b) 0.1 (c) ND ND ND NA ND ND ND ND ND

cPAH TEQ (b) (Using 1/2 RL for ND) 0.1 (c) 0.071 0.071 0.078 NA 0.078 0.071 0.071 0.085 0.078

PENTACHLOROPHENOL (µg/L)

EPA Method SW8041

Pentachlorophenol 3 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 0.25 U 0.25 U

PETROLEUM HYDROCARBONS

Method NWTPH-G  (µg/L)

Gasoline 1,000 250 U 250 U 250 U NA 250 U 250 U 189 250 U 250 U

Method NWTPH-Dx  (µg/L)

Diesel 500 100 U 100 U 110 100 U 100 U 100 U 247 100 U 100 U

Motor Oil 500 200 U 200 U 640 200 U 200 U 200 U 500 U 200 U 200 U

Creosote Oil 500 100 U 100 U 310 100 U 100 U 100 U 270 100 U
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TABLE 2

SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING

CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 2 of 2

Cleanup

Screening

Levels (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)

EPA Method SW8270D / SW8270D-SIM

Naphthalene 4900

2-Methylnaphthalene

Acenaphthylene

Acenaphthene

Dibenzofuran

Fluorene

Pentachlorophenol 3

Phenanthrene

Anthracene

Fluoranthene

Pyrene 2600

Benzo(a)Anthracene

Chrysene

Benzo(a)Pyrene

Benzo(g,h,i)Perylene

1-Methylnaphthalene

Total Benzofluoranthenes

cPAH TEQ (b) 0.1 (c)

cPAH TEQ (b) (Using 1/2 RL for ND) 0.1 (c)

PENTACHLOROPHENOL (µg/L)

EPA Method SW8041

Pentachlorophenol 3

PETROLEUM HYDROCARBONS

Method NWTPH-G  (µg/L)

Gasoline 1,000

Method NWTPH-Dx  (µg/L)

Diesel 500

Motor Oil 500

Creosote Oil 500

Dup of MW-05S

MW-01S MW-02S MW-05S PZ-30 MW-01D MW-02D MW-05D CW-13

ZB62M ZB62A ZB62B ZB62C ZB62N ZB62I ZB62J ZB62H

9/24/2014 9/23/2014 9/23/2014 9/23/2014 9/24/2014 9/23/2014 9/23/2014 9/23/2014

10,000 1.0 U 1.7 1.4 1.9 1.0 U 1.1 1.0 U

550 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

10 U 1.0 U 1.0 U 1.0 U 1.0 U 2.3 1.0 U 1.0 U

240 1.0 8.6 9.4 1.0 U 3.8 2.5 1.0 U

71 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

66 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U

4,900 J 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ

68 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

17 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.83 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U

0.82 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U

0.3 U 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U

10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

450 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.55 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U

0.146 ND ND ND ND ND ND ND

0.326 0.078 0.078 0.085 0.078 0.078 0.078 0.078

NA 0.83 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

52, 000 250 U 250 U 250 U 250 U 250 U 250 U 250 U

11,000 100 U 100 U 100 U 100 U 100 U 100 U 100 U

690 200 U 200 U 200 U 400 200 U 200 U 200 U

59,000          100 U 100 130 290 130 100 U 100 U

µg/L = micrograms per liter EPA = U.S. Environmental Protection Agency

U = Indicates the compound was undetected at the given reporting limit.          MTCA = Model Toxics Control Act

J = Indicates the analyte was positively identified; the associated numerical value is the approximate RL = Reporting Limit

       concentration of the analyte in the sample. WAC = Washington Administrative Code

ND = Not Detected. cPAH = carcinogenic polycyclic aromatic hydrocarbon

Bold indicates detected compound.  Box indicates exceedance of screening levels. PCP = pentachlorophenol

Box indicates exceedance of screening level. NWTPH-Dx = total petroleum hydrocarbons diesel range

SIM = select ion monitoring NWTPH-Gx = TPH gasoline range

(a)  Groundwater screening  levels are MTCA Method B for marine surface water for cPAHs and PCP;

        MTCA Method A for TPH-G/TPH-Dx.

(b)  TEQ = toxicity equivalency factor as described in WAC 173-340-708 (8).

(c)  cPAH cleanup screening levels based on practical quantitation limit (PQL) for individual cPAHs.
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