
  130 2nd Avenue South 
Edmonds, WA  98020 

(425) 778-0907 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

July 30, 2015 
 
 
 
 
 

Prepared for 
 

Port of Olympia 
915 Washington Street NE 

 

 

 

 

  

 

Groundwater Monitoring Report
April 2014 through March 2015

Cascade Pole Site 
Olympia, Washington



7/30/15  P:\021\039\FileRm\R\LTGCM Annuals\2014 LTGCM Annual\2014  LTGCM Annual.docx  LANDAU ASSOCIATES 
ii 

TABLE OF CONTENTS 

Page 

1.0  INTRODUCTION 1-1 
1.1  BACKGROUND 1-1 
1.2  HYDRAULIC CONTROL GOALS 1-2 
1.3  GROUNDWATER QUALITY COMPLIANCE MONITORING GOALS 1-3 

2.0  COMPLIANCE MONITORING PROCEDURES 2-1 
2.1  HYDRAULIC CONTROL MEASUREMENTS 2-1 
2.2  GROUNDWATER SAMPLING 2-1 

3.0  COMPLIANCE MONITORING RESULTS 3-1 
3.1  HYDRAULIC CONTROL 3-1 
3.2  ANALYTICAL RESULTS 3-1 

3.2.1  Shallow Wells 3-1 
3.2.2  Deep Wells 3-3 

4.0  CONCLUSIONS AND RECOMMENDATIONS 4-1 

5.0  LIMITATIONS 5-1 

6.0  REFERENCES 6-1 
 
 
 

LIST OF FIGURES 

Figure Title 

1 Paired Shallow Groundwater Monitoring Network Well Locations 
2 Deep and Shallow Groundwater Monitoring Well Pairs 
3 Groundwater Quality Exceedances 

 
 
 

LIST OF TABLES 

Table Title 

1 Groundwater Elevations, April 2014 through March 2015 
2 Summary of Current Analytical Results, Groundwater Compliance Monitoring 

 
 

LIST OF APPENDICES 

Appendix Title 

A Historical Analytical Results and Groundwater Elevations  
B Laboratory Analytical Results 



7/30/15  P:\021\039\FileRm\R\LTGCM Annuals\2014 LTGCM Annual\2014  LTGCM Annual.docx  LANDAU ASSOCIATES 
1-1 

1.0 INTRODUCTION 

This report summarizes groundwater monitoring activities conducted between April 1, 2014 and 

March 31, 2015 at the Cascade Pole Site (Site), in Olympia, Washington.  This report is the eighth annual 

report summarizing the groundwater monitoring that has been conducted as part of the Long-Term 

Groundwater Compliance Monitoring (LTGCM) program outlined in the amendment to Consent Decree 

No. DE 00TCPSR-753 [Washington State Department of Ecology (Ecology) 2007].  The groundwater 

compliance monitoring plan (CMP; Landau Associates 2007) identifies the processes for the collection of 

groundwater samples and the measurement of groundwater elevations.  The LTGCM program consists of 

the following elements: 

 Hydraulic Control Monitoring:  Monthly monitoring of groundwater elevations at 
perimeter and interior monitoring wells.  The groundwater elevation data are utilized to 
monitor the effectiveness of the groundwater extraction and treatment systems in achieving 
hydraulic control.  The locations of monitoring wells are shown on Figures 1 and 2. 

 Perimeter Well Monitoring:  Collection of semiannual water quality samples from paired 
monitoring wells located along the perimeter (inside and outside) of the slurry wall.  
Groundwater samples are collected from the following paired wells:  PZ-12 and PZ-13, LW-3 
and PZ-17, LW-4R and PZ-18, and MW-02S and PZ-19.  The analytical results for the water 
quality samples are utilized in the evaluation of the effectiveness of the extraction and 
treatment systems in controlling horizontal migration of contaminants.  Paired groundwater 
monitoring well locations for the perimeter monitoring are shown on Figure 1. 

 Interior Well Monitoring:  Collection of semiannual water quality samples from paired 
upper and lower aquifer wells located within the interior of the containment area.  
Groundwater samples are collected from the following paired interior wells:  MW-01S and 
MW-01D, MW-02S and MW-02D, and MW-05S and MW-05D.  In addition to the paired 
upper and lower aquifer wells, semiannual water quality samples are collected from well 
CW-13.  The analytical results for the paired upper and lower aquifer wells are utilized in the 
evaluation of vertical containment.  Paired groundwater monitoring wells for the interior 
monitoring program are shown on Figure 2. 

 Reporting:  Annual Reporting of the LTGCM activities are submitted to Ecology. 

 

1.1 BACKGROUND 

The former Cascade Pole Company (CPC) wood-treatment Site is located approximately 1 mile 

north of downtown Olympia, at the northern end of the peninsula that extends into Budd Inlet.  The Port 

of Olympia (Port) owns the property, adjacent parcels, and adjacent in-waterway sediments.  A detailed 

history of the Site can be found in the CPC remedial investigation (RI) and feasibility study (FS) reports 

for the Sediments Operable Unit (SOU; Landau Associates 1993a,b).  Environmental cleanup of the Site 

is proceeding under the Washington State Model Toxics Control Act (MTCA). 
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The Port implemented several interim remedial actions in the upland area of the Site to address 

contamination from the former wood treatment activities.  These interim actions prevented further 

migration of hazardous substances from contaminated soil and groundwater into the adjacent 

groundwater, surface water, and sediment.  A groundwater extraction and non-aqueous phase liquid 

(NAPL) recovery and treatment system was installed in 1991 and 1992.  This system was expanded in 

1999 and modified in conjunction with the construction of the upland sediment containment cell.  In early 

1993, a dense NAPL (DNAPL) recovery trench and an associated sheetpile cutoff wall were installed 

along a portion of the shoreline to eliminate the migration of DNAPL into Budd Inlet.  The cutoff wall 

was extended to encircle the Site through installation of a soil-bentonite slurry wall in 1996 and 1997.  

The cutoff wall was keyed into the aquitard and encompasses the former wood treating facility and treated 

pole storage yards; areas where NAPL has been observed and impacted groundwater.  The trench was 

abandoned in 2001 due to DNAPL recovery deficiencies.   

Excavated and dredged sediments generated from cleanup of the SOU were placed in an upland 

containment cell within the cutoff wall, which was constructed within the northeast portion of the SOU.  

In addition, contaminated sediment and soil near the original sheetpile cutoff wall were contained during 

cleanup of the SOU by a second sheetpile cutoff wall.  The second cutoff wall was keyed into the existing 

slurry wall on each end and the underlying aquitard forming a shoreline containment cell. 

A major portion of the Site was paved between the fall of 1997 and the summer of 1998 to assist 

with stormwater runoff control and to reduce surface water infiltration.  In 2004, a portion of the Site 

adjacent to the sediment containment cell was capped as part of the Phase I capping project.  The Phase II 

paving and capping project of the sediment containment cell was completed in 2009.  In December 2010, 

the Phase III capping project was conducted along the northern portion of the Site and has resulted in the 

completion of the planned capping projects.  Upon completion of the capping activities, a new 

groundwater treatment system was installed to replace the 1993 system and to increase the Site treatment 

capacity by threefold.  The new system began operation after the completion of the functional testing in 

January 2012.    

 

1.2 HYDRAULIC CONTROL GOALS 

Short-term goals for hydraulic containment have been identified for the Site.  The short-term 

goals are applicable until the Site has been fully capped with a low-permeability cover, the treatment 

system is fully operational, and engineering review of the hydraulic control system has been conducted.  

At that time, long-term hydraulic containment control goals will be established in consultation with 

Ecology.  
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The short-term goal of the hydraulic control system at the Site is to prevent overtopping of the 

cutoff wall throughout the containment area.  The short-term performance criterion consists of maximum 

groundwater elevations within the cutoff wall, depending on adjacent cutoff wall top elevations (Landau 

Associates 2000).  The groundwater elevation performance criteria are 15.5 feet (ft) along the majority of 

the cutoff wall alignment, and 16.5 ft along wall alignment sections adjacent to Budd Inlet.  The long-

term Site hydraulic control goal is the establishment and maintenance of inward and upward hydraulic 

gradients throughout the containment area. 

 

1.3 GROUNDWATER QUALITY COMPLIANCE MONITORING GOALS 

The goal of the groundwater quality compliance monitoring is to assess the effectiveness of the 

groundwater extraction and treatment system.  The CMP identifies four pairs of shallow monitoring wells 

located along the perimeter (inside and outside) of the bentonite cutoff wall and three shallow and deep 

well pairs within the containment area to monitor the effectiveness of the containment system.  One 

additional shallow extraction well not currently being operated, CW-13, is also being sampled at 

Ecology’s request.    

Groundwater quality results are compared to MTCA Method B values for the protection of 

marine surface water with the exception of petroleum hydrocarbons, which have been compared to 

MTCA Method A cleanup levels.  To evaluate the analytical data for carcinogenic polycyclic aromatic 

hydrocarbons (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 resulting TEQ was compared to the MTCA Method B cleanup level 

for benzo(a)pyrene of 0.1 micrograms per liter (g/L).  Pentachlorophenol (PCP) is initially analyzed 

using U.S. Environmental Protection Agency (EPA) Method 8270 with a reporting limit of 10.0 µg/L.  If 

the initial PCP results are not detected at the reporting limits, then samples are selected for follow-up 

analysis using EPA Method 8041 with a lower reporting limit of 0.25 µg/L.  The PCP analysis sequence 

is conducted to allow for initial screening for elevated detections of the compound without damage to 

laboratory equipment, and the follow-up analysis allows for comparison of results to MTCA Method B 

cleanup levels.  
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2.0 COMPLIANCE MONITORING PROCEDURES 

Two planned groundwater quality monitoring events were conducted at the Site during this 

reporting period (September 2014 and March 2015).  In addition, two verification sampling events were 

conducted, one in June 2014 at well LW-3 and one in October 2014 at well PZ-17.  Verification 

monitoring was conducted at any exterior monitoring well location where the measured concentration of a 

constituent of concern exceeded the cleanup screening levels established for the Site.  Monthly 

groundwater elevation data were also collected to evaluate system hydraulic control measures in 

accordance with the CMP (Landau Associates 2007).  The following sections describe the sampling 

methods for collection of water level measurements and groundwater sampling. 

 

2.1 HYDRAULIC CONTROL MEASUREMENTS 

Monthly groundwater level measurements from the selected compliance perimeter well pairs 

(PZ-12 and PZ-13, LW-3 and PZ-17, LW-4R and PZ-18, and MW-02S and PZ-19) and from interior 

monitoring well shallow and deep aquifer pairs (MW-01S, D; MW-02S, D; and MW-05S, D) have been 

collected throughout the reporting period (April 2014 through March 2015).  The groundwater level was 

not able to be measured at the following wells due to ongoing log and bark storage activities and railcar 

obstruction:  PZ-17 (June 2014), PZ-18 (June 2014), and LW-4R (December 2014).   

The depths to groundwater measurements were collected using an electronic water level meter 

and measurements were recorded to the nearest 0.01 ft.  Measurements were made from surveyed 

reference points on the top of the well casing.  Depth to groundwater was converted to groundwater 

elevation for each well using a surveyed reference elevation at the top of the casing.  Table 1 shows the 

depth to water measurements, top of casing elevations, and groundwater elevations measured during this 

reporting period.  Historical groundwater elevation data are presented in Appendix A. 

 

2.2 GROUNDWATER SAMPLING 

Groundwater quality monitoring events were conducted in September 2014 during a time of low 

groundwater elevations, which corresponded to a typical “dry season”, and in March 2015 at a time when 

high groundwater elevations corresponded to a typical “wet season”.  In addition, two verification events 

occurred in June and October 2014, at wells LW-3 and PZ-17, respectively.  The June 2014 verification 

event occurred because the well cap was accidently removed during collection of monthly groundwater 

measurements prior to removing standing water within the monument, allowing the standing water to 

enter the well.  The well was subsequently re-developed using a submersible high volume pump and an 

analytical sample was collected.  The October 2014 verification sample was collected at PZ-17 due to the 
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September 2014 exceedance of the cleanup screening level for total petroleum hydrocarbons (TPH) in the 

motor oil range.  Groundwater samples were collected using low-flow sampling techniques as described 

in the CMP (Landau Associates 2007).  Groundwater was purged from the selected wells using a non-

dedicated peristaltic pump.  Field parameters (pH, conductivity, redox, and temperature), along with 

groundwater levels, were monitored every 3 to 5 minutes during the purge process to verify the flow rate 

and to minimize groundwater level drawdown.  Groundwater samples were collected directly into 

laboratory-prepared containers, labeled, stored in a cooler with a maintained temperature of 4o to 6o C, 

and transported to the laboratory in accordance with proper chain-of-custody procedures. 

A total of 14 wells were sampled as part of the LTGCM plan.  The selected wells included 

perimeter well pairs (PZ-12 and PZ-13, LW-3 and PZ-17, LW-4R and PZ-18, and MW-02S and PZ-19) 

and interior wells MW-01S, D; MW-02S, D; and MW-05S, D; and CW-13).  

Groundwater samples were submitted to Analytical Resources Inc. (ARI) located in Tukwila, 

Washington.  Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) using EPA Method 

8270 with selected ion monitoring (SIM); gasoline-range TPH (TPH-G) using Method NWTPH-G; 

diesel- and oil-range TPH (TPH-D and TPH-O, respectively); and creosote using Method NWTPH-Dx.  

Follow-up PCP analysis was conducted using low reporting limit testing, EPA Method 8041, if results 

from the PAH testing using EPA Method 8270 indicated results were below the associated method 

reporting limit.  The analytical results for this reporting period are summarized in Table 2.  Historical 

groundwater quality data are presented in Appendix A.  The laboratory analytical reports for samples 

collected during this reporting period are presented in Appendix B. 
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3.0 COMPLIANCE MONITORING RESULTS 

The following sections discuss the performance of the system in regards to the hydraulic control 

and groundwater quality criteria.  Groundwater elevation data collected during this reporting period is 

summarized in Table 1.  Groundwater quality compliance monitoring data collected during this reporting 

period is summarized in Table 2.  Historical groundwater elevation data and historical groundwater 

quality data are presented in Appendix A.  Laboratory reports for the June, September, and October 2014 

and March 2015 sampling events are presented in Appendix B.   

 

3.1 HYDRAULIC CONTROL 

The LTGCM plan indicates that hydraulic control for the Site will be maintained by a series of 

shallow extraction wells directing water to the onsite treatment system.  The short-term groundwater 

elevation performance criteria are maintaining groundwater levels below the perimeter cutoff wall, which 

requires maintaining groundwater elevations below 15.5 ft along the majority of the cutoff wall 

alignment, and below 16.5 ft along wall alignment sections adjacent to Budd Inlet.  Available 

groundwater elevation data collected during this reporting period indicate that the short-term elevation 

criteria were consistently met at well pair PZ-12 and PZ-13 (northwest portion of the Site), at well pair 

PZ-17 and LW-3 (southwestern portion of the Site), LW-4R and PZ-18 (southern portion of the Site), and 

at well pair MW-05S and MW-05D (eastern portion of the Site).  However, the short-term groundwater 

elevation criteria were exceeded during the reporting period at the following times and location:   

 Groundwater elevations observed at perimeter well MW-02S exceeded the short-term goal 
three out of the twelve measurements collected during this reporting period..  The goal 
exceedances occurred in April and May 2014 and February 2015.   

 

3.2 ANALYTICAL RESULTS 

The groundwater analytical results for the two semiannual sampling events (September 2014 and 

March 2015) and the two verification events (June and October 2014) are summarized in Table 2.  

Analytical results for constituents detected above the cleanup screening levels during this reporting period 

are shown on Figure 3.  Historical groundwater analytical data for compliance monitoring wells are 

presented in Appendix A.  Laboratory reports for samples collected during this reporting period are 

provided in Appendix B.  The following paragraphs summarize the analytical results for this reporting 

period. 

 
3.2.1 SHALLOW WELLS  

All analytical results for the shallow wells located outside of the slurry wall were below the 

respective cleanup levels during this reporting period with the exception of the September 2014 results for 
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PZ-17 where TPH-O was reported at 640 µg/L, which is above the cleanup screening level (500 µg/L).  

Based on this elevated TPH-O concentration, a verification sample was collected at PZ-17 (October 

2014). The verification sample results, and the subsequent March 2015 results, exhibited TPH-O 

concentrations that were below the laboratory reporting limit.  The September 2014 event was the first 

time TPH-O has been detected above the laboratory reporting limit at PZ-17 since the initiation of the 

LTGCM in June 2005.   

Low-level naphthalene concentrations were reported at PZ-13 (5.9 µg/L) and PZ-19 (3.8 µg/L 

and 3.3 µg/L).  However, these concentrations are well below the cleanup level (4,900 µg/L). 

Groundwater quality data from shallow wells located on the interior of the slurry wall indicate 

low-level naphthalene concentrations at PZ-12 (2.7 µg/L), LW-3 (0.539 µg/L) and MW-05S ( 1.4 and 

1.7 µg/L); however, these concentrations are well below the cleanup level (4,900 µg/L).  Low-level TPH-

G, TPH-D, and creosote concentrations were detected at LW-3 (189 µg/L, 247 µg/L, and 270 µg/L, 

respectively), all below the cleanup level (500 µg/L).  PCP was detected at MW-02S at a low 

concentration during the September 2014 sampling event (0.83 µg/L), which is well below the cleanup 

screening level (3 µg/L).  Low creosote concentrations were detected at MW-05S (100 and 130 µg/L), 

which are well below the cleanup screening level (500 µg/L). 

A number of analytes were detected above the cleanup screening levels in the groundwater 

samples collected from shallow interior well MW-01S as shown on Figure 3.  Samples from MW-01S 

indicate naphthalene concentrations at 8,000 and 10,000 µg/L during the reporting period, which are 

above the cleanup screening level (4,900 g/L).  PCP concentrations of 2,900 and 4,900 µg/L were 

detected during the reporting period, compared to the cleanup screening level of 3 µg/L.  The TEQ 

calculated values for cPAHs were reported at 0.326 to 0.834 µg/L (using half the reporting limit for 

cPAHs not detected above the reporting limits), compared to the screening level of 0.1 g/L.  TPH-G 

concentrations at MW-01S were above the cleanup screening level (1,000 µg/L) with concentrations at 

44,000 to 52,000 µg/L.  During the March 2015 and September 2014 monitoring events, TPH-D 

concentrations were reported at 3,700 and 11,000 µg/L, and creosote concentrations at 16,000 and 

59,000 µg/L, compared to the cleanup screening level of 500 µg/L.  During the September 2014 event, 

the TPH-O concentration was 690 µg/L, compared to the cleanup screening level of 500 µg/L.   

Exceedance of the cleanup screening levels at well MW-01S is not a compliance issue because 

the well is located within the groundwater containment area and represents shallow groundwater 

conditions.  Concentrations for constituents of concern detected in groundwater samples collected from 

MW-01D were either not detected at concentrations above the reporting limits or were detected at low 

concentrations below the respective cleanup screening levels. 

The analytical results for other shallow wells (LW4R and CW-13) located inside the slurry wall 

indicate compounds were below the laboratory reporting limits.     
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3.2.2 DEEP WELLS 

The analytical results from the sampling events indicate that no analytical results exceed the 

cleanup screening levels for the three deep interior wells during this reporting period.  Naphthalene 

concentrations below the cleanup screening level were detected at each of the three deep wells:  MW-01D 

exhibited naphthalene concentrations of 1.9 and 2.7 µg/L, MW-02D exhibited a concentration of 6 µg/L 

in March 2015, and MW-05D exhibited a concentration of 1.1 µg/L in Septemner 2014, all of which are 

well below the naphthalene cleanup screening level (4,900 µg/L).  A low-level PCP concentration was 

detected at MW-01D (1.7 µg/L) during the March 2015 event, which is below the cleanup screening level 

of 3.0 µg/L.  Low-level oil-range TPH concentrations (400 and 330 µg/L) and creosote-range 

concentrations (290 and 140 µg/L) were also detected at MW-01D, which are below the cleanup 

screening level of 500 µg/L.  A low creosote concentration of 130 µg/L was reported at MW-02D during 

the September 2014 event.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Evaluation of groundwater elevations for shallow monitoring wells located along the perimeter of 

the bentonite slurry wall indicates that the hydraulic control system is generally preventing groundwater 

inside of the containment area from exceeding the short-term hydraulic containment goals, with the 

exception of well pair MW-02S/PZ-19, which exceeded the goal in April and May 2014 and February 

2015, which corresponds to the typical wet season. 

Analytical results indicate no exceedances of the groundwater cleanup screening levels in shallow 

wells located outside of the slurry wall, with the exception of a TPH-O concentration at PZ-17 of 

640 µg/L during the September 2014 event.  Verification sampling conducted in October 2014 and the 

subsequent March 2015 event indicate motor oil concentrations at PZ-17 were below the laboratory 

reporting limit for both of these sampling events.  Groundwater cleanup screening levels were exceeded 

for a number of constituents in samples collected from interior shallow well MW-01S; however, these 

exceedances are not of concern because the wells are located inside the containment system perimeter and 

analytical results for the deeper well (MW-01D) at this location did not exceed the cleanup screening 

levels.   

The next semiannual sampling event is currently scheduled for late August to early October 2015, 

to coincide with typical low groundwater elevations representative of a “dry season” event.  The “wet 

season” event will be conducted in February or March 2016, depending on precipitation rates.  Results of 

these sampling events will be reported following completion of the “wet season” 2016 monitoring event. 
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5.0 LIMITATIONS 

This report has been prepared for the exclusive use of the Port of Olympia for specific application 

to the Cascade Pole Site in Olympia, Washington.  No other party is entitled to rely on the information, 

conclusions, and recommendations included in this document without the express written consent of 

Landau Associates.  Further, the reuse of information, conclusions, and recommendations provided herein 

for extensions of the project or for any other project, without review and authorization by Landau 

Associates, shall be at the user’s sole risk.  Landau Associates warrants that within the limitations of 

scope, schedule, and budget, our services have been provided in a manner consistent with that level of 

care and skill ordinarily exercised by members of the profession currently practicing in the same locality 

under similar conditions as this project.  We make no other warranty, either express or implied. 

This document has been prepared under the supervision and direction of the following key staff.  

 

LANDAU ASSOCIATES, INC. 

 
Christine B. Kimmel, L.G. 
Associate Geologist 

 
Lawrence D. Beard, P.E. 
Principal 
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 1 of 6

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?

4/6/2014 PZ-13 6.08 19.50 13.42 -- --

4/6/2014 PZ-12 4.90 19.00 14.10 15.50 No

5/17/2014 PZ-13 6.49 19.50 13.01 -- --

5/17/2014 PZ-12 4.88 19.00 14.12 15.50 No

6/22/2014 PZ-13 7.19 19.50 12.31 -- --

6/22/2014 PZ-12 5.41 19.00 13.59 15.50 No

7/5/2014 PZ-13 7.34 19.50 12.16 -- --

7/5/2014 PZ-12 5.57 19.00 13.43 15.50 No

8/12/2014 PZ-13 7.19 19.50 12.31 -- --

8/12/2014 PZ-12 5.97 19.00 13.03 15.50 No

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

10/11/2014 PZ-13 6.83 19.50 12.67 -- --

10/11/2014 PZ-12 6.20 19.00 12.80 15.50 No

11/9/2014 PZ-13 5.79 19.50 13.71 -- --

11/9/2014 PZ-12 5.71 19.00 13.29 15.50 No

12/7/2014 PZ-13 5.93 19.50 13.57 -- --

12/7/2014 PZ-12 5.56 19.00 13.44 15.50 No

1/3/2015 PZ-13 6.17 19.50 13.33 -- --

1/3/2015 PZ-12 5.34 19.00 13.66 15.50 No

2/14/2015 PZ-13 5.90 19.50 13.60 -- --

2/14/2015 PZ-12 5.05 19.00 13.95 15.50 No

3/9/2015 PZ-13 7.01 19.50 12.49 -- --

3/9/2015 PZ-12 5.46 19.00 13.54 15.50 No

4/6/2014 PZ-17 6.88 20.48 13.60 -- --

4/6/2014 LW-3 5.95 19.83 13.88 15.50 No

5/17/2014 PZ-17 6.55 20.48 13.93 -- --

5/17/2014 LW-3 4.98 19.83 14.85 15.50 No

6/22/2014 PZ-17 NA 20.48 NA -- --

6/22/2014 LW-3 6.12 19.83 13.71 15.50 NA

7/5/2014 PZ-17 7.96 20.48 12.52 -- --

7/5/2014 LW-3 6.14 19.83 13.69 15.50 No
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 2 of 6

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?

8/12/2014 PZ-17 9.11 20.48 11.37 -- --

8/12/2014 LW-3 6.53 19.83 13.30 15.50 No

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

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

10/11/2014 PZ-17 8.77 20.48 11.71 -- --

10/11/2014 LW-3 7.03 19.83 12.80 15.50 No

11/9/2014 PZ-17 7.87 20.48 12.61 -- --

11/10/2014 LW-3 6.73 19.83 13.10 15.50 No

12/7/2014 PZ-17 7.77 20.48 12.71 -- --

12/7/2014 LW-3 6.46 19.83 13.37 15.50 No

1/3/2015 PZ-17 7.96 20.48 12.52 -- --

1/3/2015 LW-3 6.36 19.83 13.47 15.50 No

2/14/2015 PZ-17 8.04 20.48 12.44 -- --

2/14/2015 LW-3 6.07 19.83 13.76 15.50 No

3/9/2015 PZ-17 8.51 20.48 11.97 -- --

3/9/2015 LW-3 6.07 19.83 13.76 15.50 No

4/6/2014 PZ-18 10.11 21.2 11.09 -- --

4/6/2014 LW-4R 7.39 22.02 14.63 15.50 No

5/17/2014 PZ-18 7.53 21.2 13.67 -- --

5/17/2014 LW-4R 6.61 22.02 15.41 15.50 No

6/22/2014 PZ-18 NA 21.2 NA -- --

6/22/2014 LW-4R 7.35 22.02 14.67 15.50 NA

7/5/2014 PZ-18 10.29 21.2 10.91 -- --

7/5/2014 LW-4R 6.92 22.02 15.10 15.50 No

8/12/2014 PZ-18 6.25 21.2 14.95 -- --

8/12/2014 LW-4R 6.56 22.02 15.46 15.50 No

9/23/2014 PZ-18 7.23 21.2 13.97 -- --

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

10/11/2014 PZ-18 9.74 21.2 11.46 -- --

10/11/2014 LW-4R 6.68 22.02 15.34 15.50 No
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 3 of 6

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?

11/9/2014 PZ-18 7.86 21.2 13.34 -- --

11/9/2014 LW-4R 6.9 22.02 15.12 15.50 No

12/7/2014 PZ-18 7.84 21.2 13.36 -- --

12/7/2014 LW-4R NA 22.02 NA 15.50 NA

1/3/2015 PZ-18 7.75 21.2 13.45 -- --

1/3/2015 LW-4R 7.16 22.02 14.86 15.50 No

2/14/2015 PZ-18 7.81 21.2 13.39 -- --

2/14/2015 LW-4R 7.4 22.02 14.62 15.50 No

3/9/2015 PZ-18 7.73 21.2 13.47 -- --

3/9/2015 LW-4R 6.89 22.02 15.13 15.50 No

4/6/2014 PZ-19 13.46 23.67 10.21 -- --

4/6/2014 MW-02S 16.15 31.96 15.81 15.50 Yes

5/17/2014 PZ-19 15.88 23.67 7.79 -- --

5/17/2014 MW-02S 16.14 31.96 15.82 15.50 Yes

6/22/2014 PZ-19 14.82 23.67 8.85 -- --

6/22/2014 MW-02S 16.94 31.96 15.02 15.50 No

7/5/2014 PZ-19 14.13 23.67 9.54 -- --

7/5/2014 MW-02S 17.16 31.96 14.80 15.50 No

8/12/2014 PZ-19 15.96 23.67 7.71 -- --

8/12/2014 MW-02S 17.39 31.96 14.57 15.50 No

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

10/11/2014 PZ-19 13.57 23.67 10.10 -- --

10/11/2014 MW-02S 17.84 31.96 14.12 15.50 No

11/9/2014 PZ-19 13.31 23.67 10.36 -- --

11/9/2014 MW-02S 16.84 31.96 15.12 15.50 No

12/7/2014 PZ-19 12.72 23.67 10.95 -- --

12/7/2014 MW-02S 16.71 31.96 15.25 15.50 No

1/3/2015 PZ-19 11.98 23.67 11.69 -- --

1/3/2015 MW-02S 16.46 31.96 15.50 15.50 No

2/14/2015 PZ-19 12.33 23.67 11.34 -- --

2/14/2015 MW-02S 16.02 31.96 15.94 15.50 Yes
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 4 of 6

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?

3/9/2015 PZ-19 12.81 23.67 10.86 -- --

3/9/2015 MW-02S 16.71 31.96 15.25 15.50 No

4/6/2014 MW-02S 16.15 31.96 15.81 --

4/6/2014 MW-02D 19.32 31.81 12.49 --

5/17/2014 MW-02S 16.14 31.96 15.82 --

5/17/2014 MW-02D 19.21 31.81 12.60 --

6/22/2014 MW-02S 16.94 31.96 15.02 --

6/22/2014 MW-02D 18.15 31.81 13.66 --

7/5/2014 MW-02S 17.16 31.96 14.80 --

7/5/2014 MW-02D 18.99 31.81 12.82 --

8/12/2014 MW-02S 17.39 31.96 14.57 --

8/12/2014 MW-02D 21.06 31.81 10.75 --

9/23/2014 MW-02S 17.69 31.96 14.27 --

9/23/2014 MW-02D 19.11 31.81 12.70 --

10/11/2014 MW-02S 17.84 31.96 14.12 --

10/11/2014 MW-02D 19.21 31.81 12.60 --

11/9/2014 MW-02S 16.84 31.96 15.12 --

11/9/2014 MW-02D 18.71 31.81 13.10 --

12/7/2014 MW-02S 16.71 31.96 15.25 --

12/7/2014 MW-02D 17.29 31.81 14.52 --

1/3/2015 MW-02S 16.46 31.96 15.50 --

1/3/2015 MW-02D 16.3 31.81 15.51 --

2/14/2015 MW-02S 16.02 31.96 15.94 --

2/14/2015 MW-02D 18.19 31.81 13.62 --

3/9/2015 MW-02S 16.71 31.96 15.25 --

3/9/2015 MW-02D 17.39 31.81 14.42 --

4/6/2014 MW-01S 7.05 21.64 14.59 --

4/6/2014 MW-01D 8.86 21.72 12.86 --

5/17/2014 MW-01S 6.95 21.64 14.69 --

5/17/2014 MW-01D 8.97 21.72 12.75 --
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 5 of 6

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?

6/22/2014 MW-01S 7.42 21.64 14.22 --

6/22/2014 MW-01D 8.54 21.72 13.18 --

7/5/2014 MW-01S 7.62 21.64 14.02 --

7/5/2014 MW-01D 8.80 21.72 12.92 --

8/12/2014 MW-01S 7.97 21.64 13.67 --

8/12/2014 MW-01D 10.29 21.72 11.43 --

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

9/23/2014 MW-01D 7.88 21.72 13.84 --

10/11/2014 MW-01S 8.46 21.64 13.18 --

10/11/2014 MW-01D 8.63 21.72 13.09 --

11/9/2014 MW-01S 7.86 21.64 13.78 --

11/9/2014 MW-01D 7.67 21.72 14.05 --

12/7/2014 MW-01S 7.74 21.64 13.90 --

12/7/2014 MW-01D 7.36 21.72 14.36 --

1/3/2015 MW-01S 7.49 21.64 14.15 --

1/3/2015 MW-01D 6.87 21.72 14.85 --

2/14/2015 MW-01S 7.2 21.64 14.44 --

2/14/2015 MW-01D 7.79 21.72 13.93 --

3/9/2015 MW-01S 7.48 21.64 14.16 --

3/9/2015 MW-01D 7.02 21.72 14.70 --

4/6/2014 MW-05S 13.39 29.45 16.06 16.50 No

4/6/2014 MW-05D 13.64 26.50 12.86 -- --

5/17/2014 MW-05S 13.34 29.45 16.11 16.50 No

5/17/2014 MW-05D 12.97 26.50 13.53 -- --

6/22/2014 MW-05S 14.12 29.45 15.33 16.50 No

6/22/2014 MW-05D 11.81 26.50 14.69 -- --

7/5/2014 MW-05S 14.35 29.45 15.10 16.50 No

7/5/2014 MW-05D 13.17 26.50 13.33 -- --

8/12/2014 MW-05S 14.52 29.45 14.93 16.50 No

8/12/2014 MW-05D 15.60 26.50 10.90 -- --

9/23/2014 MW-05S 14.79 29.45 14.66 16.50 No

9/23/2014 MW-05D 13.18 26.50 13.32 -- --
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TABLE 1
GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 6 of 6

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?

10/11/2014 MW-05S 14.98 29.45 14.47 16.50 No

10/11/2014 MW-05D 13.23 26.50 13.27 -- --

11/9/2014 MW-05S 13.53 29.45 15.92 16.50 No

11/9/2014 MW-05D 13.27 26.50 13.23 -- --

12/7/2014 MW-05S 13.87 29.45 15.58 16.50 No

12/7/2014 MW-05D 11.53 26.50 14.97 -- --

1/3/2015 MW-05S 13.58 29.45 15.87 16.50 No

1/3/2015 MW-05D 10.05 26.50 16.45 -- --

2/14/2015 MW-05S 13.16 29.45 16.29 16.50 No

2/14/2015 MW-05D 11.99 26.50 14.51 -- --

3/9/2015 MW-05S 13.94 29.45 15.51 16.50 No

3/9/2015 MW-05D 10.95 26.50 15.55 -- --

NM = Not measured.

NA = Not available.
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.

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 6

Cleanup PZ-12 PZ-12 PZ-13 PZ-13 PZ-17 PZ-17 PZ-17
Screening ZB62K ZZ61A ZB62L ZZ61B ZB62F ZF85A ZZ61H

Levels (a) 9/24/2014 3/9/2015 9/24/2014 3/9/2015 9/23/2014 10/16/2014 3/9/2015

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900 2.7 1.0 U 5.9 1.0 U 1.0 U NA 1.0 U
2-Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Acenaphthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Fluorene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Pentachlorophenol 3 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ NA 10 UJ
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Pyrene 2600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Benzo(a)Anthracene 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U
Chrysene 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U
Benzo(a)Pyrene 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U
Indeno(1,2,3-cd)Pyrene 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U
Dibenz(a,h)Anthracene 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U
Benzo(g,h,i)Perylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
1-Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U
Total Benzofluoranthenes 0.10 U 0.20 U 0.10 U 0.20 U 0.11 U NA 0.20 U
cPAH TEQ 0.1 (b) ND ND ND ND ND NA ND
cPAH TEQ  (Using 1/2 RL for ND) 0.1 (b) 0.071 0.076 0.071 0.076 0.078 NA 0.076

PENTACHLOROPHENOL (µg/L)
EPA Method SW8041
Pentachlorophenol 3 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U

PETROLEUM HYDROCARBONS
Method NWTPH-G  (µg/L)
Gasoline 1,000 250 U 250 U 250 U 250 U 250 U NA 250 U

Method NWTPH-Dx  (µg/L)
Diesel 500 100 U 100 U 100 U 110 U 110 100 U 100 U
Motor Oil 500 200 U 200 U 200 U 220 U 640 200 U 200 U
Creosote Oil 500 100 U 100 U 100 U 110 U 310 100 U 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 6

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
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene
1-Methylnaphthalene
Total Benzofluoranthenes
cPAH TEQ 0.1 (b)
cPAH TEQ  (Using 1/2 RL for ND) 0.1 (b)

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

PZ-18 PZ-18 PZ-19 PZ-19 LW-3 LW-3 LW-3
ZB62G ZZ61G ZB62O ZZ61L 2014060297 ZB62D ZZ61J

9/23/2014 3/9/2015 9/24/2014 3/10/2015 6/11/2014 9/23/2014 3/9/2015

1.0 U 1.0 U 3.8 3.3 0.539 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
10 UJ 10 UJ 10 UJ 10 UJ 0.100 U 10 UJ  UJ
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U

0.11 U 0.10 U 0.10 U 0.10 U 0.100 U 0.12 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.100 U 0.12 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.100 U 0.12 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.100 U 0.12 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.100 U 0.12 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.168 1.0 U 1.0 U

0.11 U 0.20 U 0.10 U 0.20 U 0.100 U 0.12 U 0.20 U
ND ND ND ND ND ND ND

0.078 0.076 0.071 0.076 0.071 0.085 0.076

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

250 U 250 U 250 U 250 U 189 250 U 250 U

100 U 110 U 100 U 100 U 247 100 U 120 U
200 U 220 U 200 U 200 U 500 U 200 U 230 U
100 U 110 U 100 U 100 U NA 270 120 U
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TABLE 2
SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 3 of 6

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
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene
1-Methylnaphthalene
Total Benzofluoranthenes
cPAH TEQ 0.1 (b)
cPAH TEQ  (Using 1/2 RL for ND) 0.1 (b)

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
LW-4R LW-4R MW-01S MW-01S MW-02S MW-02S MW-05S PZ-30
ZB62E ZZ61K ZB62M ZZ61N ZB62A ZZ61I ZB62B ZB62C

9/23/2014 3/9/2015 9/24/2014 3/10/2015 9/23/2014 3/9/2015 9/23/2014 9/23/2014

1.0 U 1.0 U 10,000 8,000 1.0 U 1.0 U 1.7 1.4
1.0 U 1.0 U 550 720 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 10 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 240 280 1.0 1.0 U 8.6 9.4
1.0 U 1.0 U 71 110 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 66 73 1.0 U 1.0 U 1.0 U 1.0 U
10 UJ 10 UJ 4,900 J 2,900 J 10 UJ 10 UJ 10 UJ 10 UJ
1.0 U 1.0 U 68 69 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 17 16 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 10 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 10 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U

0.11 U 0.10 U 0.83 1.5 0.11 U 0.10 U 0.11 U 0.12 U
0.11 U 0.10 U 0.82 1.6 0.11 U 0.10 U 0.11 U 0.12 U
0.11 U 0.10 U 0.3 U 0.54 0.11 U 0.10 U 0.11 U 0.12 U
0.11 U 0.10 U 0.3 U 0.13 0.11 U 0.10 U 0.11 U 0.12 U
0.11 U 0.10 U 0.3 U 0.10 U 0.11 U 0.10 U 0.11 U 0.12 U
1.0 U 1.0 U 10 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 450 420 1.0 U 1.0 U 1.0 U 1.0 U

0.11 U 0.20 U 0.55 1.1 0.11 U 0.20 U 0.11 U 0.12 U
ND ND 0.146 0.829 ND ND ND ND

0.078 0.076 0.326 0.834 0.078 0.076 0.078 0.085

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

250 U 250 U 52,000 44,000 250 U 250 U 250 U 250 U

100 U 120 U 11,000 3,700 100 U 120 U 100 U 100 U
200 U 240 U 690 300 200 U 230 U 200 U 200 U
100 U 120 U 59,000 16,000 100 U 120 U 100 130
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TABLE 2
SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 4 of 6

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
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene
1-Methylnaphthalene
Total Benzofluoranthenes
cPAH TEQ 0.1 (b)
cPAH TEQ  (Using 1/2 RL for ND) 0.1 (b)

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-05S PZ-30 MW-01D MW-01D MW-02D MW-02D MW-05D MW-05D
ZZ61D ZZ61C ZB62N ZZ61O ZB62I ZZ61M ZB62J ZZ61F

3/9/2015 3/9/2015 9/24/2014 3/10/2015 9/23/2014 3/10/2015 9/23/2014 3/9/2015

1.4 1.4 1.9 2.7 1.0 U 6 1.1 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 2.3 1.0 U 1.0 U 1.0 U
6.5 7.1 1.0 U 1.0 U 3.8 3.8 2.5 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.2 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.9 1.0 U 1.0 U
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.2 1.0 U 1.0 U

0.20 U 0.20 U 0.11 U 0.20 U 0.11 U 0.20 U 0.11 U 0.20 U
ND ND ND ND ND ND ND ND

0.076 0.076 0.078 0.076 0.078 0.076 0.078 0.076

0.25 U 0.25 U 0.25 U 1.7 0.25 U 0.25 U 0.25 U 0.25 U

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

100 UJ 110 U 100 U 110 U 100 U 120 U 100 U 110 U
200 UJ 220 U 400 330 200 U 230 U 200 U 220 U
100 UJ 110 U 290 140 130 120 U 100 U 110 U
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TABLE 2
SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 5 of 6

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
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene
1-Methylnaphthalene
Total Benzofluoranthenes
cPAH TEQ 0.1 (b)
cPAH TEQ  (Using 1/2 RL for ND) 0.1 (b)

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

CW-13 CW-13
ZB62H ZZ61E

9/23/2014 3/9/2015

1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U
10 UJ 10 UJ
1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U
1.0 U 1.0 U

0.11 U 0.10 U
0.11 U 0.10 U
0.11 U 0.10 U
0.11 U 0.10 U
0.11 U 0.10 U
1.0 U 1.0 U
1.0 U 1.0 U

0.11 U 0.20 U
ND ND

0.078 0.076

0.25 U 0.25 U

250 U 250 U

100 U 100 U
200 U 210 U
100 U 100 U
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TABLE 2
SUMMARY OF CURRENT ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 6 of 6

µg/L = micrograms per liter

U = Indicates the compound was undetected at the given reporting limit.          

J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.

ND = Not Detected.

Bold indicates detected compound.  Box indicates exceedance of screening levels.

Box indicates exceedance of screening level.

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

SIM = select ion monitoring

EPA = U.S. Environmental Protection Agency

MTCA = Model Toxics Control Act

RL = Reporting Limit

WAC = Washington Administrative Code

cPAH = carcinogenic polycyclic aromatic hydrocarbon

PCP = pentachlorophenol

NWTPH-Dx = total petroleum hydrocarbons diesel range

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)  cPAH cleanup screening levels based on practical quantitation limit (PQL) for individual cPAHs.
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 1 of 19

Cleanup
Screening PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12 PZ-12

Levels for 2005060439-08 2006030253-01 2006110182-02 LS10B MO26G NH92A OH11B PK28A QF84J RS33A SO90O TH68B UL19B VP53F WF57A XC89D
Groundwater (a) 6/27/2005 3/20/2006 11/11/2006 10/1/2007 3/20/208 7/29/208 1/8/2009 8/11/2009 1/15/2010 10/18/2010 3/24/2011 8/8/2011 3/7/2012 10/25/2012 2/27/2013 8/29/2013

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900 0.10 U NA 0.30 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 1.0 U 1.0 U 1.0 U 1.0 U 1.8
2-Methylnaphthalene NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Acenaphthylene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Acenaphthene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Dibenzofuran NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Fluorene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Pentachlorophenol 3 NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 10 U 10 U
Phenanthrene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Carbazole NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U NA NA
Anthracene 0.20 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Fluoranthene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Pyrene 2600 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzo(a)Anthracene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Chrysene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Benzo(b)Fluoranthene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA NA NA NA NA NA NA
Benzo(k)Fluoranthene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U NA NA NA NA NA NA NA
Benzo(a)Pyrene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Indeno(1,2,3-cd)Pyrene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Dibenz(a,h)Anthracene 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Benzo(g,h,i)Perylene 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1-Methylnaphthalene NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Total Benzofluoranthenes 0.10 U 0.10 U 0.10 U 0.10 U 0.20 U 0.20 U 0.20 U
cPAH TEQ (b) 0.1 (c) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
cPAH TEQ (b) (Using 1/2 RL for ND) 0.1 (c) 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.071 0.071 0.071 0.071 0.076 0.076 0.076

PENTACHLOROPHENOL (µg/L)
EPA Method SW8041/SW8270C,D
Pentachlorophenol 3 10 U 0.10 U 0.1 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.26 U 0.25 U 0.25 U 1.8 0.25 U 0.25 U 0.31 0.25 U 5.8

PETROLEUM HYDROCARBONS
Method NWTPH-G  (µg/L)
Gasoline 1,000 50 U 50 U 50 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

Method NWTPH-Dx  (µg/L)
Diesel 500 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U 110 U 100 U 100 U 100 U 100 U 100 U
Motor Oil 500 500 U 500 U 500 U 500 U 500 U 500 U 500 U 250 U 500 U 200 U 220 U 200 U 200 U 200 U 200 U 200 U
Creosote Oil 500 NA NA NA NA 250 U 500 U 250 U 500 U 250 U 100 U 220 U 200 U 200 U 100 U 100 100 U

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 700 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
m, p-Xylene 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene 1,000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 2 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

PZ-12 PZ-12 PZ-12 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13

YA02K ZB62K ZZ61A 2005060392-01 2006030241-01 2006110182-01 LS10A MO26H NH92B OH11A PK28B PP40A QF84F RS33B SO90E TH68A
2/19/2014 9/24/2014 3/9/2015 6/27/2005 3/19/2006 11/11/2006 9/30/2007 3/19/208 7/29/208 1/8/2009 8/11/2009 9/21/2009 1/14/2010 10/18/2010 3/24/2011 8/8/2011

1.0 U 2.7 1.0 U 0.10 U NA 10.2 1.0 U 1.0 U 1.0 U 1.0 U 9.1 4.0 2.2 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.75 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
10 U 10 UJ 10 UJ NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5 U NA 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 UJ 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U NA NA NA
NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 1.0 U 0.10 U NA NA NA

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U  U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.20 U 0.10 U 0.10 U 0.10 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.071 0.071 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.76 0.076 0.071 0.071 0.071

0.25 U 0.25 U 0.25 U 10 U 0.10 U 0.10 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.26 U 0.25 U 0.25 U 0.25 U 0.25 U

250 U 250 U 250 U 50 U 50 U 112 250 U 250 U 250 U 250 U 1,900 310 250 U 250 U 250 U 250 U

100 U 100 U 100 U 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U 100 U 100 U
200 U 200 U 200 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 250 U 500 U 200 U 200 U 200 U
100 U 100 U 100 U NA NA NA NA 250 U 500 U 250 U 500 U 250 U 100 U 200 U 200 U

NA NA NA NA NA NA NA NA NA NA NA 1 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA 56 NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA 1 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA 1 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA 1 U NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 3 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-13 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17

UL19F VP53A WF57B XC89B XH58A YA02H ZB62L ZZ61B 2005060439-04 2006030253-02 2006110200-01 LS10E MO07B NH70B OH11C
3/7/2012 10/25/2012 2/27/2013 8/29/2013 10/1/2013 2/19/2014 9/24/2014 3/9/2015 6/28/2005 3/20/2006 11/13/2006 10/1/2007 3/19/208 7/28/208 1/8/2009

1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 5.9 1.0 U 0.10 U NA 0.11 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.23  1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
5.0 U 10 U 10 U 10 U NA 10 U 10 UJ 10 UJ NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U NA NA NA NA 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.20 U 0.20 U 0.20 U NA 0.10 U 0.10 U 0.20 U
ND ND ND ND NA ND ND ND ND ND ND ND ND ND ND

0.071 0.076 0.076 0.076 NA 0.071 0.071 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076

0.25 U 0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 0.25 U 10 U 0.10 U 0.10 U 0.25 U 0.25 U 0.25 U 0.25 U

250 250 U 250 U 250 U NA 250 U 250 U 250 U 50 U 50 U 50 U 250 U 250 U 250 U 250 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U 110 U 100 U 100 U 100 U 250 U 250 U 250 U 250 U
200 U 200 U 200 U 540 200 U 200 U 200 U 220 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
200 U 100 U 170 160 100 U 100 U 100 U 110 U NA NA NA NA 250 U 500 U 250 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 4 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-17 PZ-18 PZ-18

PJ99B QF84C RS33D SO90L TH68C UL19C VP53G WF57G XC81H YA02O ZB62F ZF85A ZZ61H 2005060439-01 2006030261-01
8/10/2009 1/14/2010 10/18/2010 3/24/2011 8/8/2011 3/7/2012 10/26/2012 2/27/2013 8/28/2013 2/19/2014 9/23/2014 10/16/2014 3/9/2015 6/29/2005 3/21/2006

1.2 U 1.0 U 1.0 U 3.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U NA NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U NA NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
5.9 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ NA 10 UJ NA NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U NA 1.0 U NA NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA

0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U NA NA NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U
0.10 U 0.10 U NA NA NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA 0.10 U 0.10 U 0.10 U
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 0.10 U NA
1.2 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U NA NA

0.10 U 0.11 U 0.10 U 0.10 U 0.20 U 0.20 U 0.20 U 0.10 U 0.11 U NA 0.20 U
ND ND ND ND ND ND ND ND ND ND ND NA ND ND ND

0.076 0.076 0.071 0.078 0.071 0.071 0.076 0.076 0.076 0.071 0.078 NA 0.076 0.076 0.076

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.8 U 0.25 U NA 0.25 U 10 U 0.10 U

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U NA 250 U 50 U 50 U

250 U 250 U 100 U 100 U 110 U 100 U 100 U 100 U 100 U 100 U 110 100 U 100 U 100 UJ 100 U
500 U 500 U 200 U 200 U 220 U 200 U 200 U 200 U 200 U 200 U 640 200 U 200 U 500 UJ 500 U
250 U 250 U 100 U 200 U 220 U 200 U 100 U 150 100 U 100 U 310 100 U 100 U NA 140

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 5 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18 PZ-18

2006110239-01 LS10C MO07C NH70C NM64A OH11E PJ99C PP40B QF84K RS33L SO90F TH68F UL19E UO79A VP10B WF72G
11/14/2006 10/1/2007 3/19/208 7/28/208 8/28/208 1/8/2009 8/10/2009 9/21/2009 1/15/2010 10/19/2010 3/24/2011 8/8/2011 3/7/2012 3/30/2012 10/24/2012 2/28/2013

0.13 1.0 U 1.0 U 1.0 U NA 1.0 U 3.2 1.0 U 2.8 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U

0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U

0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
NA 5.0 U 5.0 U 5.0 U NA 5.0 U 5.6 U NA 5.0 U 5.0 U 5.0 U 5.0 U 15 U NA 10 U 10 U

0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U NA 1.0 U 1.0 UJ 1.0 U 1.0 U 3.0 U NA 1.0 U NA

0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 1.0 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U
0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 U NA 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U NA 0.20 U 0.20 U
ND ND ND ND NA ND ND ND ND ND ND ND ND NA ND ND

0.076 0.076 0.076 0.076 NA 0.076 0.076 0.76 0.083 0.071 0.071 0.071 0.071 NA 0.076 0.076

0.10 U 0.25 U 0.25 U 1.8 (d) 0.25 U 0.25 U 0.25 U NA 0.41 0.91 0.25 U 0.31 U 0.25 U NA 0.25 U 0.48

50 U 250 U 250 U 250 U NA 250 U 250 U NA 250 U 250 U 250 U 250 U 270 250 U 250 U 250 U

100 U 250 U 250 U 250 U NA 250 U 250 U NA 250 U 100 U 110 U 120 U 130 100 U 100 U 100 U
500 U 500 U 500 U 500 U NA 500 U 500 U NA 500 U 200 U 220 U 240 U 200 U 200 U 200 U 200 U
NA NA 250 U 500 U NA 250 U 250 U NA 250 U 100 U 220 U 240 U 470 200 U 100 U 140

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 6 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

PZ-18 PZ-18 PZ-18 PZ-18 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19

XC81I YA02F ZB62G ZZ61G 2005060439-03 2006030294-04 2006110239-04 LS21E MO26B NH70E NM64B OH25C PK28E QG15C RS33H SO90H
8/28/2013 2/18/2014 9/23/2014 3/9/2015 6/29/2005 3/22/2006 11/14/2006 10/2/2007 3/20/208 7/28/208 8/28/208 1/9/2009 8/11/2009 1/18/2010 10/19/2010 3/25/2011

1.0 U 1.0 U 1.0 U 1.0 U 0.13 NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
10 U 10 U 10 UJ 10 UJ NA NA NA 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U NA NA
NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 UJ 0.10 U NA NA

0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.20 U 0.10 U 0.11 U 0.20 U 0.10 U 0.10 U
ND ND ND ND ND ND ND ND ND ND NA ND ND ND ND ND

0.076 0.071 0.078 0.076 0.076 0.076 0.076 0.076 0.076 0.076 NA 0.076 0.076 0.076 0.071 0.071

0.26 U 0.25 U 0.25 U 0.25 U 10 U 0.10 U 0.10 U 0.21 U 0.25 U 0.70 J (f) 0.25 U 0.25 U 0.26 U 0.25 U 0.25 U 0.25 U

250 U 250 U 250 U 250 U 50 U 50 U 50 U 250 U 250 U 250 U NA 250 U 250 U 250 U 250 U 250 U

110 U 100 U 100 U 110 U 106 100 U 100 U 250 U 250 U 250 U NA 250 U 250 U 250 U 100 U 110 U
210 U 200 U 200 U 220 U 500 U 500 U 500 U 500 U 500 U 500 U NA 500 U 250 U 500 U 200 U 230 U
110 U 100 U 100 U 110 U NA NA NA NA 250 U 500 U NA 250 U 500 U 250 U 100 U 230 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 7 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of LW-3
PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 PZ-19 LW-3 LW-3 LW-3 PZ30 LW-3 LW-3 LW-3

TI17B UL56G VP10C WF72C XC81E YA02E ZB62O ZZ61L 2005060439-05 2006030316-02 2006110200-02 2006110200-04 LS10G MO07A NH70A
8/9/2011 3/8/2012 10/24/2012 2/28/2013 8/28/2013 2/18/2014 9/24/2014 3/10/2015 6/28/2005 3/23/2006 11/13/2006 11/13/2006 10/1/2007 3/19/208 7/28/208

1.0 U 2.8 1.0 U 3.8 1.0 U 1.0 U 3.8 3.3 0.21 NA 0.12 0.13 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ NA NA NA NA 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U NA NA NA NA 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U

0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U NA 0.10 U 0.10 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 1.0 U 1.0 U 1.0 U

0.11 U 0.10 U 0.20 U 0.20 U 0.20 U 0.10 U 0.10 U 0.20 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.078 0.071 0.076 0.076 0.076 0.071 0.071 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 10 U 0.10 U 0.10 U 0.10 U 3.6 J 0.25 U 0.57

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 1,750 (e) 53 50 U 50 U 250 U 250 U 250 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 250 U 250 U 250 U
200 U 200 U 100 U 200 U 200 U 200 U 200 U 200 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
200 U 200 U 200 U 140 100 U 100 U 100 U 100 U NA NA NA NA NA 250 U 500 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 8 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-3 LW-4R LW-4R

OH11D PJ99A QF84E RS33C SO90M TH68D UL19D VP53H WF57H XC81J YA02N 2014060297 ZB62D ZZ61J 2005060439-02 2006030316-01
1/8/2009 8/10/2009 1/14/2010 10/18/2010 3/24/2011 8/8/2011 3/7/2012 10/26/2012 2/27/2013 8/28/2013 2/19/2014 6/11/2014 9/23/2014 3/9/2015 6/29/2005 3/23/2006

1.0 U 2.0 UJ 1.0 U 3.0 U 7.9 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 2.0 0.539 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U NA NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
5.0 U 10 UJ 5.0 U 15 U 5.0 U 5.0 U 15 U 10 U 10 U 10 U 10 U 0.100 U 10 UJ 10 UJ NA NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 UJ 1.0 U 1.0 U 3.0 U 1.0 U NA NA NA 1.0 U 1.0 U NA NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA

0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.100 U 0.12 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.100 U 0.12 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U NA NA NA NA NA NA NA NA 0.100 U NA NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U NA NA NA NA NA NA NA NA 0.100 U NA NA 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.100 U 0.12 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.100 U 0.12 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.100 U 0.12 U 0.10 U 0.10 U 0.10 U
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.100 U 1.0 U 1.0 U 0.10 U NA
1.0 U 2.0 UJ 1.0 U 3.0 U 1.0 U 1.0 U 3.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.168 1.0 U 1.0 U NA NA

0.10 U 1.0 U 0.10 U 0.10 U 0.20 U 0.20 U 0.22 U 0.10 U 0.12 U 0.20 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.076 0.076 0.076 0.071 0.71 U 0.071 0.071 0.076 0.076 0.083 0.071 0.071 0.085 0.076 0.076 0.076

0.25 U 0.28 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.31 U 3.7 U 0.25 U 0.25 U 10 U 0.10 U

250 U 20,000 1,800 250 U 250 U 1,400 1,300 4,100 270 250 U 250 U 189 250 U 250 U 50 U 50 U

250 U 770 1,200 100 U 120 U 170 620 410 1,600 150 2,100 247 100 U 120 U 100 U 100 U
500 U 1,300 1,200 200 U 250 U 220 U 1,200 310 860 230 U 1,200 500 U 200 U 230 U 500 U 500 U
250 U 2,000 4,400 170 250 U 390 2,100 2,800 12,000 580 9,200 270 120 U NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 9 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R LW-4R

2006110239-02 LS10D MO07D NH70D OH11F PJ99D QF84L RS33N SO90A TH68E UL19A VP10F WF72F XC81K YA02L ZB62E
11/14/2006 10/1/2007 3/19/208 7/28/208 1/8/2009 8/10/2009 1/15/2010 10/19/2010 3/24/2011 8/8/2011 3/7/2012 10/24/2012 2/28/2013 8/28/2013 2/19/2014 9/23/2014

0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.1 1.0 U
NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ

0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U

0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA NA NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA NA NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U
0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U 0.20 U 0.20 U 0.20 U 0.10 U 0.11 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.076 0.076 0.076 0.076 0.076 0.076 0.083 0.071 0.071 0.071 0.071 0.076 0.076 0.076 0.071 0.078

0.10 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.42 0.25 U 0.25 U 0.25 U 0.25 U 0.85 0.28 U 0.25 U 0.25 U

50 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

100 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U 130 U 110 U 100 U 100 U 100 U 100 U 100 U 100 U
500 U 500 U 500 U 500 U 500 U 500 U 500 U 200 U 260 U 220 U 200 U 100 U 400 200 U 200 U 200 U
NA NA 250 U 500 U 250 U 250 U 250 U 100 U 260 U 220 U 200 U 200 U 200 100 U 100 U 100 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON
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Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-01S
LW-4R MW-01S MW-01S PZ30 MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S MW-01S

ZZ61K 2005070010-01 2006030261-04 2006030261-05 2006110251-01 LS10F MO07F NH92C OH25E PJ99F QF84H RS33M SO90N TI17G UL56H VP53D
3/9/2015 6/30/2005 3/21/2006 3/21/2006 11/15/2006 10/1/2007 3/19/208 7/29/208 1/9/2009 8/10/2009 1/15/2010 10/19/2010 3/25/2011 8/9/2011 3/8/2012 10/25/2012

1.0 U 5,130 NA NA 3,120 11,000 7,100 11,000 9,000 9,100 5,000 9,100 5,400 6,900 5,000 4600
1.0 U NA NA NA NA 920 1,000 810 1,000 890 900 750 740 680 1100 710
1.0 U 860 NA NA 33 8.9 10 6.6 9.7 J 2.0 U 100 U 100 U 1.0 U 1.0 U 6.8 10
1.0 U 10 U NA NA 398 210 290 200 290 250 270 190 200 190 340 220
1.0 U NA NA NA NA 73 130 98 110 99 120 100 U 64 79 79 110
1.0 U 380 NA NA 112 59 100 63 86 72 100 U 100 U 47 47 69 90
10 UJ NA NA NA NA 8,300 4,100 2,000 1,600 3,900 4,400 3,500 4,200 4,200 3,200 4,300
1.0 U 23 NA NA 132 46 98 53 76 44 100 U 100 U 44 34 65 82
1.0 U NA NA NA NA 120 120 69 80 86 100 U 100 UJ 57 24 53 52
1.0 U 17 NA NA 96 14 26 14 17 40 100 U 100 U 12 10 18 21
1.0 U 10 U NA NA 172 6.3 30 11 13 14 100 U 100 U 7.8 2.0 19 18
1.0 U 12 NA NA 24 7.8 15 5.2 11 7.4 100 U 100 U 3.9 1.7 14 8.9

0.10 U 10 U 0.84 0.86 10 U 1.6 2.1 5.0 U 1.5 J 3.6 J 4.2 0.58 1.0 U 1.0 1.8 2.5
0.10 U 10 U 0.55 0.57 10 U 1.7 2.2 5.0 U 1.6 J 3.8 J 4.4 0.51 1.0 U 1.1 1.8 2.4
NA 10 U 0.98 1.05 10 U 0.88 1.1 5.0 U 1.0 U 1.0 1.3 NA NA NA NA NA
NA 10 U 0.55 0.59 10 U 0.32 1.0 U 5.0 U 1.0 U 1.0 1.3 NA NA NA NA NA

0.10 U 10 U 0.74 0.80 10 U 0.53 1.0 U 5.0 U 1.0 U 1.3 1.6 0.18 1.0 U 0.33 0.65 0.76
0.10 U 10 U 0.22 0.24 10 U 0.12 1.0 U 5.0 U 1.0 U 0.34 0.35 0.10 U 1.0 U 0.12 U 0.14 0.11
0.10 U 10 U 0.10 U 0.10 U 10 U 0.10 U 1.0 U 5.0 U 1.0 U 0.20 0.17 0.10 U 1.0 U 0.12 U 0.10 U 0.10 U
1.0 U 10 U NA NA 10 U 1.0 U 10 U 5.0 U 10 U 2.0 U 100 U 100 U 1.0 U 1.0 U 1.0 U 3.0 U
1.0 U NA NA NA NA 470 640 570 610 520 520 400 380 390 770 560

0.20 U 0.35 1.0 U 0.76 1.4 1.5
ND ND 1.00 1.08 ND 0.839 0.342 ND 0.166 1.95 2.38 0.278 ND 0.517 1.0 1.2

0.076 0.076 1.01 1.08 0.076 0.84 0.992 3.78 0.866 1.95 2.38 0.288 0.71 U 0.529 1.0 1.2

0.25 U 7,470 3,440 3,330 9,120 NA NA NA NA NA NA NA NA NA NA NA

250 U 5,830 (f) 9,620 9,580 28,000 52,000 16,000 40,000 41,000 14,000 23,000 36,000 57,000 55,000 26,000 34,000

120 U 100 U 100 U 100 U 100 U 9,100 9,300 7,800 5,600 7,600 6,000 4,800 5,100 9,800 4,400 6,200
240 U 500 U 500 U 500 U 500 U 2500 U 5000 U 5,000 U 5,000 U 2500 U 5000 U 2000 U 500 1000 U 200 U 5000 U
120 U 13,000 6530 J 5,090 J 8,370 NA 48,000 46,000 48,000 22,000 24,000 35,000 24,000 31,000 18,000 44,000

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON
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Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-02S
MW-01S MW-01S MW-01S MW-01S MW-01S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW30 MW-02S MW-02S

WF72D XC89C YA02M ZB62M ZZ61N 2005070010-05 2006030294-01 2006110251-04 LS21A MO26E NH70G OG76B OG76A PK28C QG15B
2/28/2013 8/29/2013 2/19/2014 9/24/2014 3/10/2015 7/1/2005 3/22/2006 11/15/2006 10/2/2007 3/20/208 7/28/208 1/7/2009 1/7/2009 8/11/2009 1/18/2010

7,100 6,800 6,800 10,000 8,000 0.29 NA 44.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1000 780 1,200 550 720 NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
100 U 10 U 10 U 10 U 10 U 0.10 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
320 270 330 240 280 0.92 NA 0.36 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
140 140 160 71 110 NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
110 110 120 66 73 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

4,700 4,000 6,600 4,900 J 2,900 J NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
94 J 130 120 68 69 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

NA NA NA 100 53 NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
100 U 39 27 17 16 1.19 E NA 1.65 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
100 U 56 44 10 U 10 U 0.28 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
100 U 34 22 10 U 10 U 0.18 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.7 4.1 2.1 0.83 1.5 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.6 3.4 2.2 0.82 1.6 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U
1.0 U 1.4 0.69 0.3 U 0.54 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 0.58 0.15 0.3 U 0.13 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 0.53 0.10 U 0.3 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
100 U 10 U 10 U 10 U 10 U 0.10 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
580 580 580 450 420 NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
2.0 U 2.7 1.4 0.55 1.1

0.186 2.2 1.1 0.146 0.829 ND ND ND ND ND ND ND ND ND ND
0.886 2.2 1.1 0.326 0.834 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076

NA NA NA NA NA 0.50 U 0.10 U 0.63 0.21 U 0.25 U 1.0 0.25 U 0.25 U 0.26 U 0.25 U

38,000 48,000 47,000 52, 000 44000 50 U 50 U 99 250 U 250 U 250 U 250 U 250 U 250 U 250 U

5,500 9,400 7,300 11,000 3700 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
890 280 390 690 300 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 250 U 500 U

40,000 39,000 34,000 59000 16000 NA NA NA NA 250 U 500 U 250 U 250 U 500 U 250 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 
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Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-05S
MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-02S MW-05S PZ30 MW-05S MW-05S MW-05S

RS33E SO90I TI17E UL56D VP10H WF72B XC81F YA02J ZB62A ZZ61I 2005070010-03 2005070010-04 2006030294-07 2006110275-01 LS21C
10/18/2010 3/25/2011 8/9/2011 3/8/2012 10/24/2012 2/28/2013 8/28/2013 2/19/2014 9/23/2014 3/9/2015 6/30/2005 6/30/2005 3/22/2006 11/16/2006 10/2/2007

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 1.0 U 1.0 U 1.0 U 10.8 E 11.8 E NA 29.1 92
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 2.5
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.29 0.27 NA 0.14 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.1 1.2 1.2 1.0 1.0 U 5.25 E 5.13 E NA 5.91 9.2
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 3.2
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.26 E 2.26 E NA 1.00 2.8
5.0 U 5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ NA NA NA NA 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.45 E 1.76 E NA 1.18 1.9
1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U NA NA NA NA 1.9
1.0 U 1.0 U 1.1 1.0 U 1.0 U 1.0 1.0 U 1.1 1.0 U 1.0 U 1.23 E 1.25 E NA 1.02 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.71 E 1.75 E NA 0.90 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.64 E 1.71 E NA 0.41 1.0 U

0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.28 0.33 0.10 U 0.18 0.10 U
0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.20 0.22 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U 0.10 U NA 0.10 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA 5.2

0.10 U 0.12 U 0.10 U 0.10 U 0.20 U 0.20 U 0.22 U 0.10 U 0.11 U 0.20 U
ND ND ND ND ND ND ND ND ND ND 0.030 0.035 ND 0.018 ND

0.071 0.085 0.071 0.071 0.076 0.076 0.083 0.071 0.078 0.076 0.039 0.044 0.076 0.089 0.076

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.28 U 0.25 U 0.83 0.25 U 0.10 U 0.50 U 0.10 U 0.10 U 0.25 U

250 U 250 U 480 250 U 250 U 250 U 250 U 250 U 250 U 250 U 50 U 50 U 50 U 50 U 530

100 U 120 U 130 100 U 100 U 100 U 130 U 100 U 100 U 120 U 100 U 100 U 430 100 U 250 U
200 U 240 U 990 200 U 200 U 210 U 260 U 240 200 U 230 U 500 U 500 U 500 U 500 U 500 U
100 U 240 U 200 U 200 U 110 210 130 U 100 U 100 U 120 U NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 13 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S
MW-05S PZ30 MW-05S PZ30 MW-05S MW-05S PZ30 MW-05S PZ30 MW-05S Duplicate MW-05S Duplicate MW-05S Duplicate

MO26C MO26A NH92E NH92F OG76C PK28H PK28I QF84B QF84G RS33I RS33J SO90C SO90B TI17C TI17A
3/20/208 3/20/208 7/29/208 7/29/208 1/7/2009 8/11/2009 8/11/2009 1/14/2010 1/14/2010 10/19/2010 10/19/2010 3/25/2011 3/25/2011 8/9/2011 8/9/2011

48 43 46 39 17 1.0 U 1.0 U 5.3 5.3 1.8 J 4.8 J 1.0 U 1.0 U 1.0 U 1.0 U
2.0 1.8 2.0 2.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
8.8 7.6 8.3 7.3 6.6 4.3 4.4 13 11 9.0 8.3 6.0 6.1 7.6 8.1
2.9 2.5 2.6 2.3 1.6 1.0 U 1.0 U 3.1 2.2 2.0 2.0 1.0 U 1.0 U 1.0 U 1.0
2.6 2.2 2.0 1.7 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.8 1.6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.1 1.0 U 1.0 1.0 U 1.2 1.0 U 1.0 U 1.9 1.3 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.2 1.3 1.4 1.5 1.0 U 1.0 U 1.2 1.2 1.1 1.3
1.1 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 0.10 0.11 0.10 U 0.13 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.13 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 UJ 0.10 U 0.10 U NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.12 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
3.9 3.4 4.0 3.6 1.7 1.0 U 1.0 U 2.6 J 1.5 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.12 U 0.12 U 0.12 U 0.11 U
0.010 0.010 0.011 ND 0.134 ND ND ND ND ND ND ND ND ND ND
0.081 0.081 0.082 0.076 0.154 0.076 0.076 0.076 0.076 0.071 0.071 0.085 0.085 0.085 0.078

0.25 U 0.25 U 0.25 UJ 0.25 UJ 0.25 U 0.25 U 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U 0.25 U 0.25 U 0.28 U 0.28 U

320 250 U 270 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

250 U 250 U 250 U NA 250 U 250 U 250 U 250 U 250 U 100 U 100 U 120 U 120 U 100 U 110
500 U 500 U 500 U NA 500 U 250 U 250 U 500 U 500 U 200 U 200 U 250 U 230 U 200 UJ 500 J
410 390 500 U NA 250 U 500 U 500 U 250 U 250 U 100 U 100 U 250 U 230 U 200 U 200 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 14 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S Dup of MW-05S
MW-05S PZ-30 MW-05S PZ-30 MW-05S PZ-30 MW-05S PZ-30 MW-05S PZ-30 MW-05S PZ-30 MW-05S PZ-30 MW-01D

UL56E UL56F VP10E VP10D WF57E WF57F XC81D XC81G YA02B YA02A ZB62B ZB62C ZZ61D ZZ61C
3/8/2012 3/8/2012 10/24/2012 10/24/2012 2/27/2013 2/27/2013 8/28/2013 8/28/2013 2/18/2014 2/18/2014 9/23/2014 9/23/2014 3/9/2015 3/9/2015 10/7/1998

1.1 2.0 1.0 U 1.0 U 1.6 1.6 1.0 U 1.0 U 1.0 U 1.0 U 1.7 1.4 1.4 1.4 91
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.2 U
7.5 8.2 8.2 10 10 11 8.7 9.4 9.0 10 8.6 9.4 6.5 7.1 58
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 30
5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 UJ 10 UJ NA
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 56
1.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA 1.0 U 1.0 U 1.0 U 1.0 U NA
1.0 U 1.0 U 1.0 1.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 8.7
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.4
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.6

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.12 U 0.10 U 0.10 U 1.0
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.12 U 0.10 U 0.10 U 1.2
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.3

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.12 U 0.10 U 0.10 U 0.2 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.12 U 0.10 U 0.10 U 0.2 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.12 U 0.10 U 0.10 U 0.2 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.2 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA

0.10 U 0.10 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.10 U 0.10 U 0.11 U 0.12 U 0.20 U 0.20 U
ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.172

0.071 0.071 0.076 0.076 0.076 0.076 0.076 0.076 0.071 0.071 0.078 0.085 0.076 0.076 0.292

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.52 U 0.25 U 0.25 U 0.25 U 0.25 U 18

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U NA

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 UJ 110 U 2,500
200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 UJ 220 U 2,800
200 U 200 U 170 170 230 210 100 U 100 U 100 U 100 U 100 130 100 UJ 110 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 15 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D MW-01D

2006030261-02 2006110251-02 LS10H MO07E NH92D OH25D PJ99E QF84I RS33O SO90J TI17F UL56I VP53C WF72E XC89A YA02I
3/21/2006 11/15/2006 10/1/2007 3/19/208 7/29/208 1/9/2009 8/10/2009 1/15/2010 10/19/2010 3/25/2011 8/9/2011 3/8/2012 10/25/2012 2/28/2013 8/29/2013 2/19/2014

NA 1.24 1.0 U 1.0 U 2.2 0.7 J 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 1.1 1.2
NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 0.48  1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 0.31 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U
NA 1.42 1.0 U 1.0 U 1.0 U 0.6 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA
NA 0.39 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 0.89 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA 0.39 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.11 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.11 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U NA NA NA NA NA NA NA NA
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.12 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.12 U 0.10 U 0.20 U 0.20 U 0.20 U 0.10 U
ND ND 0.0121 ND ND ND ND ND ND ND ND ND ND ND ND ND

0.076 0.076 0.082 0.076 0.076 0.076 0.076 0.083 0.071 0.071 0.085 0.071 0.076 0.076 0.076 0.071

0.10 U 0.10 U 0.2 UJ 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.29 U 0.85 0.25 U 2.0 0.28 U 0.25 U

50 U 50 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U
106 NA NA 250 U 500 U 250 U 250 U 250 U 100 U 200 U 200 U 200 U 100 U 160 100 U 100 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 16 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

Dup of MW-02D
MW-01D MW-01D MW-02D MW-02D MW-02D MW-02D PZ30 MW-02D MW-02D MW-02D MW-02D MW-02D MW-02D MW-02D MW-02D MW-02D

ZB62N ZZ61O 2006030294-02 2006110251-05 LS21B LS21F MO26I NH92H OH25A PK28D QG15A RS33F SO90G TI17D UL56A
9/24/2014 3/10/2015 10/7/1998 3/22/2006 11/15/2006 10/2/2007 10/2/2007 3/19/208 7/29/208 1/9/2009 8/11/2009 1/18/2010 10/18/2010 3/25/2011 8/9/2011 3/8/2012

1.9 2.7 600 NA 143 680 J 500 J 380 1.1 U 210 230 180 1.0 U 76 110 19
1.0 U 1.0 U NA NA NA 120 85 94 1.1 U 26 38 36 1.0 U 13 9.4 1.5
1.0 U 1.0 U 1.0 NA 0.95 1.6 1.3 1.2 1.1 U 1.0 U 1.0 U 1.0 U 1.9 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 54 NA 96 86 J 67 J 70 1.1 U 26 35 34 8.8 21 18 9.3
1.0 U 1.0 U NA NA NA 35 26 30 1.1 U 8.1 12 14 3.0 7.9 6.1 3.2
1.0 U 1.0 U 18 NA 40 37 J 28 J 30 1.1 U 9.3 12 15 11 8.4 5.8 3.8
10 UJ 10 UJ NA NA NA 5.0 U 5.0 U 5.0 U 5.5 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 7.1 NA 27 23 J 18 J 22 1.1 U 6.0 7.2 9.1 5.0 5.1 3.9 2.3
1.0 U 1.0 U NA NA NA 23 16 21 1.5 8.0 9.0 9.1 8.3 J 5.7 4.9 1.4
1.0 U 1.0 U 1.0 U NA 0.50 1.0 U 1.0 U 1.0 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 2.0 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.7 NA 0.10 U 1.0 U 1.0 U 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA NA NA NA
NA NA 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U NA NA NA NA

0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U NA NA NA 77 68 66 1.1 U 22 32 30 1.0 U 15 13 5.1

0.11 U 0.20 U 0.10 U 0.10 U 0.10 U 0.10 U
ND ND 15 ND ND ND ND ND ND ND ND ND ND ND ND ND

0.078 0.076 ND 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.071 0.071 0.071 0.071

0.25 U 1.7 5.0 U 0.10 U 10 U 0.23 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.26 U 0.25 U 0.25 U 0.25 U 0.26 U 0.25 U

250 U 250 U NA 495 830 3,100 2,900 1,700 980 760 790 600 420 620 250 U 250 U

100 U 110 U 1,800 100 U 100 U 290 280 540 250 U 250 U 250 U 250 U 100 U 120 U 140 100 U
400 330 5,200 500 U 500 U 500 U 500 U 500 U 500 U 500 U 250 U 500 U 200 U 230 U 200 U 210
290 140 NA 790 1,710 NA NA 4,200 500 U 990 600 700 270 280 440 200 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 17 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

MW-02D MW-02D MW-02D MW-02D MW-02D MW-02D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D

VP10A WF72A XC81B YA02D ZB62I ZZ61M 2006030294-06 2006110275-02 LS21D MO26F NH92G OH25B PK28G QF84A RS33K
10/24/2012 2/28/2013 8/28/2013 2/18/2014 9/23/2014 3/10/2015 10/7/1998 3/22/2006 11/16/2006 10/2/2007 3/20/208 7/29/208 1/9/2009 8/11/2009 1/14/2010 10/19/2010

43 1.0 1.0 U 1.0 U 1.0 U 6 4.0 NA 21.0 28 27 2.2 1.2 3.4 1.0 U 1.0 U
11 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 3.0 3.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.1 1.0 U 1.0 U 1.0 U 2.3 1.0 U 4.1 NA 0.10 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.1 1.0 U
26 7.2 4.7 6.6 3.8 3.8 15 NA 6.39 5.8 6.7 3.9 0.6 J 3.7 1.0 U 4.2
11 2.8 1.0 2.3 1.0 U 1.2 NA NA NA 2.2 2.5 1.4 1.0 U 1.1 1.0 U 1.0 U
13 4.7 3.3 3.2 1.0 1.9 5.0 NA 2.60 1.8 2.3 1.0 1.0 U 1.2 1.0 U 1.0 U
10 U 10 U 10 U 10 U 10 UJ 10 UJ NA NA NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
8.3 2.2 1.0 U 2.0 1.0 U 1.4 8.5 NA 0.89 1.1 1.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
9.0 NA NA NA 4.0 1.0 U NA NA NA 1.5 1.6 1.4 1.0 U 1.5 1.0 U 1.6 J
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 0.25 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 8.5 NA 0.60 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.0 NA 0.27 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA
NA NA NA NA NA NA 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U NA

0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 1.0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
19 1.9 1.0 U 2.1 1.0 U 1.2 NA NA NA 2.8 3.1 1.0 U 1.0 U 1.0 1.0 U 1.0 U

0.20 U 0.20 U 0.20 U 0.10 U 0.11 U 0.20 U 0.10 U
ND ND ND ND ND ND 4.0 ND ND ND ND ND ND ND ND ND

0.076 0.076 0.076 0.071 0.078 0.076 ND 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.071

0.25 U 0.25 U 0.37 0.25 U 0.25 U 0.25 U 5.0 U 0.10 U 0.10 U 0.22 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.26 U

510 250 U 620 250 U 250 U 250 U NA 50 U 50 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

130 100 U 160 100 U 100 U 120 U 440 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 100 U
200 U 200 U 470 200 U 200 U 230 U 520 500 U 500 U 500 U 500 U 500 U 500 U 250 U 500 U 200 U
910 270 530 100 U 130 120 U NA NA NA NA 370 500 U 250 U 500 U 250 U 100 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 18 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

MW-05D MW05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D MW-05D CW-13 CW-13 CW-13 CW-13 CW-13 CW-13 CW-13

SO90D TI17I UL56C VP53E WF57D XC81A YA02G ZB62J ZZ61F 2006110275-04 LS22A MO26D NH70F PK28F QF84D RS33G
3/25/2011 8/9/2011 3/8/2012 10/25/2012 2/27/2013 8/28/2013 2/19/2014 9/23/2014 3/9/2015 11/16/2006 10/2/2007 3/20/208 7/28/208 8/11/2009 1/14/2010 10/19/2010

1.0 U 2.1 1.0 U 1.3 2.9 1.0 U 1.0 U 1.1 1.0 U 1.54 8.7 11 30 4.8 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.48 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.3 2.6 3.3 5.6 4.0 5.5 1.0 U 2.5 1.0 U 50.0 64 44 51 25 1.0 U 5.4
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 19 15 18 7.6 1.0 U 1.5
1.0 U 1.2 1.0 U 1.3 1.6 1.0 U 1.0 U 1.0 U 1.0 U 20.7 25 16 21 8.7 1.0 U 2.4
5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ NA 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 34.5 31 14 21 8.2 1.0 U 1.2
1.0 U 1.0 U 1.1 2.2 NA NA NA 1.0 U 1.0 U NA 14 11 13 3.0 1.0 U 1.0 UJ
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.38 3.3 1.8 2.8 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.47 5.9 1.8 3.2 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.44 2.2 1.0 U 1.4 1.0 U 1.0 U 1.0 U

0.12 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.37 0.24 0.14 0.13 0.10 U 0.10 U 0.10 U
0.12 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.25 0.24 0.10 0.12 0.10 U 0.10 U 0.10 U
NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U NA
NA NA NA NA NA NA NA NA NA 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ 0.10 U NA

0.12 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.12 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.12 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.0 U NA 34 27 34 12 1.0 U 1.0 U

0.12 U 0.11 U 0.10 U 0.20 U 0.20 U 0.20 U 0.10 U 0.11 U 0.20 U 0.10 U
ND ND ND ND ND ND ND ND ND 0.040 0.0264 0.015 0.014 ND ND ND

0.085 0.078 0.071 0.076 0.076 0.076 0.071 0.078 0.076 0.110 0.096 0.085 0.084 0.076 0.076 0.071

0.25 U 0.25 U 0.25 U 2.2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.10 U 0.22 U 0.25 U 2.9 0.26 U 0.25 U 0.25 U

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 83 750 630 1,000 250 U 250 U 250 U

110 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 110 U 100 U 250 U 290 270 250 U 250 U 100 U
220 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 220 U 500 U 500 U 500 U 500 U 250 U 500 U 200 U
220 U 200 U 200 U 100 U 210 100 U 100 U 100 U 110 U 471 NA 1,100 960 500 U 250 U 100 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE A-1
HISTORICAL ANALYTICAL RESULTS

GROUNDWATER COMPLIANCE MONITORING
CASCADE POLE SITE 

PORT OF OLYMPIA, WASHINGTON

Page 19 of 19

Cleanup
Screening

Levels for
Groundwater (a)

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) (µg/L)
EPA Method SW8270D / SW8270D-SIM
Naphthalene 4900
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol 3
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene 2600
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
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/SW8270C,D
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

BTEX (µg/L)
Method SW8021B/SW021B MOD
Benzene 5
Toluene 1,000
Ethylbenzene 700
m, p-Xylene 1,000
o-Xylene 1,000

CW-13 CW-13 CW-13 CW-13 CW-13 CW-13 CW-13 CW-13 CW-13

SO90K TI17H UL56B VP53B WF57C XC81C YA02C ZB62H ZZ61E
3/25/2011 8/9/2011 3/8/2012 10/25/2012 2/27/2013 8/28/2013 2/18/2014 9/23/2014 3/9/2015

1.0 U 5.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 4.3 1.0 U 5.2 1.0 U 1.5 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 2.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 2.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
5.0 U 5.0 U 5.0 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.4 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U
NA NA NA NA NA NA NA NA NA µg/L = micrograms per liter
NA NA NA NA NA NA NA NA NA U = Indicates the compound was undetected at the given reporting limit.          

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U J =  Indicates the analyte was positively identified; the associated value is approximate
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11 U 0.10 U 0.11 U 0.10 U E = The reported concentration is an estimate; the result exceeded the instrument calibration range. 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA = Not analyzed.
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U ND = Not Detected.

0.10 U 0.10 U 0.10 U 0.20 U 0.20 U 0.22 U 0.10 U 0.11 U 0.20 U Bold indicates detected compound.  Box indicates exceedance of screening levels
ND ND ND ND ND ND ND ND ND Box indicates exceedance of screening level.

0.071 0.071 0.071 0.076 0.076 0.083 0.071 0.078 0.076
SIM = select ion monitoring
EPA = U.S. Environmental Protection Agency
MTCA = Model Toxics Control Act

0.25 U 1.0 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U WAC = Washington Administrative Code
RL = Reporting Limit
BTEX = benzene, toluene, ethylbenzene, and xylenes
cPAH = carcinogenic polycyclic aromatic hydrocarbon

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U PCP = pentachlorophenol
NWTPH-Dx = total petroleum hydrocarbons diesel range
NWTPH-Gx = TPH gasoline range

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 210 U (a)  Groundwater screening  levels are MTCA Method B for marine surface water for cPAHs
200 U 200 U 200 U 100 U 110 100 U 100 U 100 U 100 U        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.
(d)   PCP results on 7/28/08 for PZ-18 and PZ-19 were not consistent with historical results.  

NA NA NA NA NA NA NA NA NA       Confirmation verification samples were collected on 8/28/08.  Both sets of data are presented
NA NA NA NA NA NA NA NA NA in this table
NA NA NA NA NA NA NA NA NA (e)  The gasoline-range hydrocarbon result for this sample consisted of a solitary peak, 
NA NA NA NA NA NA NA NA NA identified by GCMS as toluene.
NA NA NA NA NA NA NA NA NA (f)  The sample contains gasoline-range hydrocarbons, which does not appear to be automotive gasoline
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 1 of 42

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 11/8/2006 PZ-13 4.67 19.50 14.83 --
11/8/2006 PZ-12 4.02 19.00 14.98 15.50 No

12/31/2006 PZ-13 5.56 19.50 13.94 --
12/31/2006 PZ-12 3.91 19.00 15.09 15.50 No

3/2/2007 PZ-13 6.06 19.50 13.44 --
3/2/2007 PZ-12 4.04 19.00 14.96 15.50 No

3/31/2007 PZ-13 6.39 19.50 13.11 --
3/31/2007 PZ-12 4.03 19.00 14.97 15.50 No

4/23/2007 PZ-13 6.58 19.50 12.92 --
4/23/2007 PZ-12 4.42 19.00 14.58 15.50 No

5/28/2007 PZ-13 7.36 19.50 12.14 --
5/28/2007 PZ-12 4.88 19.00 14.12 15.50 No

6/30/2007 PZ-13 7.33 19.50 12.17 --
6/30/2007 PZ-12 5.11 19.00 13.89 15.50 No

8/1/2007 PZ-13 7.19 19.50 12.31 --
8/1/2007 PZ-12 5.10 19.00 13.90 15.50 No

9/29/2007 PZ-13 7.32 19.50 12.18 --
9/29/2007 PZ-12 5.63 19.00 13.37 15.50 No

11/22/2007 PZ-13 6.91 19.50 12.59 --
11/22/2007 PZ-12 5.27 19.00 13.73 15.50 No

1/26/2008 PZ-13 5.99 19.50 13.51 --
1/26/2008 PZ-12 3.93 19.00 15.07 15.50 No

2/28/2008 PZ-13 6.44 19.50 13.06 --
2/28/2008 PZ-12 3.69 19.00 15.31 15.50 No

3/19/2008 PZ-13 6.71 19.50 12.79 --
3/19/2008 PZ-12 3.84 19.00 15.16 15.50 No

4/28/2008 PZ-13 7.19 19.50 12.31 --
4/28/2008 PZ-12 4.00 19.00 15.00 15.50 No

5/31/2008 PZ-13 7.39 19.50 12.11 --
5/31/2008 PZ-12 4.43 19.00 14.57 15.50 No

6/30/2008 PZ-13 7.26 19.50 12.24 --
6/30/2008 PZ-12 4.58 19.00 14.42 15.50 No

7/12/2008 PZ-13 7.36 19.50 12.14 --
7/12/2008 PZ-12 4.72 19.00 14.28 15.50 No
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 2 of 42

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?

8/28/2008 PZ-13 7.34 19.50 12.16 --
8/28/2008 PZ-12 5.23 19.00 13.77 15.50 No

9/20/2008 PZ-13 7.32 19.50 12.18 --
9/20/2008 PZ-12 5.39 19.00 13.61 15.50 No

10/12/2008 PZ-13 8.36 19.50 11.14 --
10/12/2008 PZ-12 5.51 19.00 13.49 15.50 No

11/30/2008 PZ-13 6.42 19.50 13.08 --
11/30/2008 PZ-12 4.83 19.00 14.17 15.50 No

12/31/2008 PZ-13 6.42 19.50 13.08 --
12/31/2008 PZ-12 4.83 19.00 14.17 15.50 No

1/31/2009 PZ-13 6.57 19.50 12.93 --
1/31/2009 PZ-12 4.39 19.00 14.61 15.50 No

2/23/2009 PZ-13 6.95 19.50 12.55 --
2/23/2009 PZ-12 4.59 19.00 14.41 15.50 No

3/29/2009 PZ-13 6.68 19.50 12.82 --
3/29/2009 PZ-12 4.28 19.00 14.72 15.50 No

4/18/2009 PZ-13 7.61 19.50 11.89 --
4/18/2009 PZ-12 4.31 19.00 14.69 15.50 No

5/16/2009 PZ-13 6.62 19.50 12.88 --
5/16/2009 PZ-12 4.10 19.00 14.90 15.50 No

6/21/2009 PZ-13 7.03 19.50 12.47 --
6/21/2009 PZ-12 4.58 19.00 14.42 15.50 No

7/20/2009 PZ-13 7.09 19.50 12.41 --
7/20/2009 PZ-12 4.94 19.00 14.06 15.50 No

8/10/2009 PZ-13 7.31 19.50 12.19 --
8/10/2009 PZ-12 5.18 19.00 13.82 15.50 No

9/7/2009 PZ-13 7.91 19.50 11.59 --
9/7/2009 PZ-12 5.33 19.00 13.67 15.50 No

10/10/2009 PZ-13 7.45 19.50 12.05 --
10/10/2009 PZ-12 5.85 19.00 13.15 15.50 No

11/28/2009 PZ-13 5.99 19.50 13.51 --
11/28/2009 PZ-12 4.74 19.00 14.26 15.50 No

12/31/2009 PZ-13 6.06 19.50 13.44 --
12/31/2009 PZ-12 4.70 19.00 14.30 15.50 No
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 3 of 42

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?

1/14/2010 PZ-13 5.20 19.50 14.30 --
1/14/2010 PZ-12 4.16 19.00 14.84 15.50 No

2/21/2010 PZ-13 6.04 19.50 13.46 --
2/21/2010 PZ-12 4.01 19.00 14.99 15.50 No

3/17/2010 PZ-13 6.40 19.50 13.10 --
3/17/2010 PZ-12 3.98 19.00 15.02 15.50 No

4/25/2010 PZ-13 6.65 19.50 12.85 --
4/25/2010 PZ-12 4.06 19.00 14.94 15.50 No

5/16/2010 PZ-13 6.99 19.50 12.51 --
5/16/2010 PZ-12 4.15 19.00 14.85 15.50 No

6/26/2010 PZ-13 6.83 19.50 12.67 --
6/26/2010 PZ-12 4.47 19.00 14.53 15.50 No

7/23/2010 PZ-13 7.33 19.50 12.17 --
7/23/2010 PZ-12 4.91 19.00 14.09 15.50 No

8/30/2010 PZ-13 7.49 19.50 12.01 --
8/30/2010 PZ-12 5.17 19.00 13.83 15.50 No

9/30/2010 PZ-13 6.98 19.50 12.52 --
9/30/2010 PZ-12 5.17 19.00 13.83 15.50 No

10/18/2010 PZ-13 7.11 19.50 12.39 --
10/18/2010 PZ-12 4.91 19.00 14.09 15.50 No

11/29/2010 PZ-13 6.23 19.50 13.27 --
11/29/2010 PZ-12 4.40 19.00 14.60 15.50 No

12/25/2010 PZ-13 5.21 19.50 14.29 --
12/25/2010 PZ-12 4.08 19.00 14.92 15.50 No

1/29/2011 PZ-13 6.01 19.50 13.49 --
1/29/2011 PZ-12 4.18 19.00 14.82 15.50 No

2/20/2011 PZ-13 6.13 19.50 13.37 --
2/20/2011 PZ-12 4.28 19.00 14.72 15.50 No

3/24/2011 PZ-13 5.23 19.50 14.27 --
3/24/2011 PZ-12 3.72 19.00 15.28 15.50 No

4/23/2011 PZ-13 6.18 19.50 13.32 --
4/23/2011 PZ-12 3.84 19.00 15.16 15.50 No

5/30/2011 PZ-13 6.75 19.50 12.75 --
5/30/2011 PZ-12 4.25 19.00 14.75 15.50 No
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

6/26/2011 PZ-13 7.21 19.50 12.29 --
6/26/2011 PZ-12 4.78 19.00 14.22 15.50 No

7/30/2011 PZ-13 7.26 19.50 12.24 --
7/30/2011 PZ-12 5.00 19.00 14.00 15.50 No

8/8/2011 PZ-13 7.17 19.50 12.33 --
8/8/2011 PZ-12 4.96 19.00 14.04 15.50 No

9/24/2011 PZ-13 7.61 19.50 11.89 --
9/24/2011 PZ-12 5.31 19.00 13.69 15.50 No

10/29/2011 PZ-13 6.85 19.50 12.65 --
10/29/2011 PZ-12 5.45 19.00 13.55 15.50 No

11/26/2011 PZ-13 4.98 19.50 14.52 --
11/26/2011 PZ-12 4.05 19.00 14.95 15.50 No

12/26/2011 PZ-13 6.87 19.50 12.63 --
12/26/2011 PZ-12 5.27 19.00 13.73 15.50 No

1/28/2012 PZ-13 4.60 19.50 14.90 --
1/28/2012 PZ-12 3.55 19.00 15.45 15.50 No

2/26/2012 PZ-13 5.77 19.50 13.73 --
2/26/2012 PZ-12 3.95 19.00 15.05 15.50 No

3/7/2012 PZ-13 6.64 19.50 12.86 --
3/7/2012 PZ-12 4.20 19.00 14.80 15.50 No

4/21/2012 PZ-13 6.15 19.50 13.35 --
4/21/2012 PZ-12 4.09 19.00 14.91 15.50 No

5/19/2012 PZ-13 6.83 19.50 12.67 --
5/19/2012 PZ-12 4.32 19.00 14.68 15.50 No

6/30/2012 PZ-13 6.89 19.50 12.61 --
6/30/2012 PZ-12 4.12 19.00 14.88 15.50 No

7/27/2012 PZ-13 7.15 19.50 12.35 --
7/27/2012 PZ-12 4.05 19.00 14.95 15.50 No

8/12/2012 PZ-13 7.29 19.50 12.21 --
8/12/2012 PZ-12 3.93 19.00 15.07 15.50 No

9/30/2012 PZ-13 7.22 19.50 12.28 --
9/30/2012 PZ-12 3.97 19.00 15.03 15.50 No

10/24/2012 PZ-13 6.81 19.50 12.69 --
10/24/2012 PZ-12 4.13 19.00 14.87 15.50 No
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

11/24/2012 PZ-13 5.04 19.50 14.46 --
11/24/2012 PZ-12 3.52 19.00 15.48 15.50 No

12/30/2012 PZ-13 5.15 19.50 14.35 --
12/30/2012 PZ-12 3.56 19.00 15.44 15.50 No

1/25/2013 PZ-13 6.57 19.50 12.93 --
1/25/2013 PZ-12 4.11 19.00 14.89 15.50 No

2/9/2013 PZ-13 6.68 19.50 12.82 --
2/9/2013 PZ-12 4.38 19.00 14.62 15.50 No

3/31/2013 PZ-13 6.85 19.50 12.65 --
3/31/2013 PZ-12 NA 19.00 NA 15.50 --

4/29/2013 PZ-13 6.90 19.50 12.60 --
4/29/2013 PZ-12 NA 19.00 NA 15.50 No

5/31/2013 PZ-13 6.96 19.50 12.54 --
5/31/2013 PZ-12 5.09 19.00 13.91 15.50 No

6/9/2013 PZ-13 7.17 19.50 12.33 --
6/9/2013 PZ-12 5.16 19.00 13.84 15.50 No

7/21/2013 PZ-13 7.07 19.50 12.43 --
7/21/2013 PZ-12 5.47 19.00 13.53 15.50 No

8/29/2013 PZ-13 7.37 19.50 12.13 --
8/29/2013 PZ-12 5.76 19.00 13.24 15.50 No

9/21/2013 PZ-13 7.00 19.50 12.50 --
9/21/2013 PZ-12 5.71 19.00 13.29 15.50 No

10/6/2013 PZ-13 5.69 19.50 13.81 --
10/6/2013 PZ-12 4.85 19.00 14.15 15.50 No

11/10/2013 PZ-13 6.67 19.50 12.83 --
11/10/2013 PZ-12 5.69 19.00 13.31 15.50 No

12/15/2013 PZ-13 7.05 19.50 12.45 --
12/15/2013 PZ-12 5.90 19.00 13.10 15.50 No

1/5/2014 PZ-13 7.03 19.50 12.47 --
1/5/2014 PZ-12 6.05 19.00 12.95 15.50 No

2/1/2014 PZ-13 6.53 19.50 12.97 --
2/1/2014 PZ-12 5.69 19.00 13.31 15.50 No

3/1/2014 PZ-13 5.59 19.50 13.91 --
3/1/2014 PZ-12 5.03 19.00 13.97 15.50 No
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

4/6/2014 PZ-13 6.08 19.50 13.42 --
4/6/2014 PZ-12 4.90 19.00 14.10 15.50 No

5/17/2014 PZ-13 6.49 19.50 13.01 --
5/17/2014 PZ-12 4.88 19.00 14.12 15.50 No

6/22/2014 PZ-13 7.19 19.50 12.31 --
6/22/2014 PZ-12 5.41 19.00 13.59 15.50 No

7/5/2014 PZ-13 7.34 19.50 12.16 --
7/5/2014 PZ-12 5.57 19.00 13.43 15.50 No

8/12/2014 PZ-13 7.19 19.50 12.31 --
8/12/2014 PZ-12 5.97 19.00 13.03 15.50 No

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

10/11/2014 PZ-13 6.83 19.50 12.67 -- --
10/11/2014 PZ-12 6.20 19.00 12.80 15.50 No

11/9/2014 PZ-13 5.79 19.50 13.71 -- --
11/9/2014 PZ-12 5.71 19.00 13.29 15.50 No

12/7/2014 PZ-13 5.93 19.50 13.57 -- --
12/7/2014 PZ-12 5.56 19.00 13.44 15.50 No

1/3/2015 PZ-13 6.17 19.50 13.33 -- --
1/3/2015 PZ-12 5.34 19.00 13.66 15.50 No

2/14/2015 PZ-13 5.90 19.50 13.60 -- --
2/14/2015 PZ-12 5.05 19.00 13.95 15.50 No

3/9/2015 PZ-13 7.01 19.50 12.49 -- --
3/9/2015 PZ-12 5.46 19.00 13.54 15.50 No

2 11/8/2006 PZ-17 7.58 20.48 12.90 --
11/8/2006 LW-3 5.62 20.36 14.74 15.50 No

12/31/2006 PZ-17 6.98 20.48 13.50 --
12/31/2006 LW-3 4.97 20.36 15.39 15.50 No

3/2/2007 PZ-17 6.94 20.48 13.54 --
3/2/2007 LW-3 4.97 20.36 15.39 15.50 No

3/31/2007 PZ-17 6.87 20.48 13.61 --
3/31/2007 LW-3 4.79 20.36 15.57 15.50 Yes
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

4/23/2007 PZ-17 7.05 20.48 13.43 --
4/23/2007 LW-3 4.84 20.36 15.52 15.50 Yes

5/28/2007 PZ-17 7.31 20.48 13.17 --
5/28/2007 LW-3 5.43 20.36 14.93 15.50 No

6/30/2007 PZ-17 7.48 20.48 13.00 --
6/30/2007 LW-3 5.35 20.36 15.01 15.50 No

8/1/2007 PZ-17 7.73 20.48 12.75 --
8/1/2007 LW-3 5.78 20.36 14.58 15.50 No

9/29/2007 PZ-17 7.83 20.48 12.65 --
9/29/2007 LW-3 6.38 20.36 13.98 15.50 No

11/22/2007 PZ-17 7.89 20.48 12.59 --
11/22/2007 LW-3 6.18 20.36 14.18 15.50 No

1/26/2008 PZ-17 6.87 20.48 13.61 --
1/26/2008 LW-3 4.70 20.36 15.66 15.50 Yes

2/28/2008 PZ-17 6.69 20.48 13.79 --
2/28/2008 LW-3 4.47 20.36 15.89 15.50 Yes

3/19/2008 PZ-17 6.84 20.48 13.64 --
3/19/2008 LW-3 4.58 20.36 15.78 15.50 Yes

4/28/2008 PZ-17 7.13 20.48 13.35 --
4/28/2008 LW-3 4.63 20.36 15.73 15.50 Yes

5/31/2008 PZ-17 7.68 20.48 12.80 --
5/31/2008 LW-3 5.34 20.36 15.02 15.50 No

6/30/2008 PZ-17 7.57 20.48 12.91 --
6/30/2008 LW-3 5.54 20.36 14.82 15.50 No

7/12/2008 PZ-17 7.63 20.48 12.85 --
7/12/2008 LW-3 5.70 20.36 14.66 15.50 No

8/28/2008 PZ-17 7.91 20.48 12.57 --
8/28/2008 LW-3 5.31 20.36 15.05 15.50 No

9/20/2008 PZ-17 7.99 20.48 12.49 --
9/20/2008 LW-3 6.37 20.36 13.99 15.50 No

10/12/2008 PZ-17 8.21 20.48 12.27 --
10/12/2008 LW-3 6.59 20.36 13.77 15.50 No

11/30/2008 PZ-17 8.01 20.48 12.47 --
11/30/2008 LW-3 5.73 20.36 14.63 15.50 No
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CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

12/31/2008 PZ-17 7.95 20.48 12.53 --
12/31/2008 LW-3 NM 20.36 -- 15.50 --

1/31/2009 PZ-17 7.77 20.48 12.71 --
1/31/2009 LW-3 5.07 20.03 (c) 14.96 15.50 No

2/23/2009 PZ-17 7.71 20.48 12.77 --
2/23/2009 LW-3 5.58 20.03 (c) 14.45 15.50 No

3/29/2009 PZ-17 NM 20.48 -- --
3/29/2009 LW-3 6.62 20.03 (c) 13.41 15.50 --

4/18/2009 PZ-17 7.73 20.48 12.75 --
4/18/2009 LW-3 6.63 20.03 (c) 13.40 15.50 No

5/16/2009 PZ-17 7.60 20.48 12.88 --
5/16/2009 LW-3 5.05 20.03 (c) 14.98 15.50 No

6/21/2009 PZ-17 7.61 20.48 12.87 --
6/21/2009 LW-3 7.28 20.03 (c) 12.75 15.50 No

7/20/2009 PZ-17 7.79 20.48 12.69 --
7/20/2009 LW-3 6.07 20.03 (c) 13.96 15.50 No

8/10/2009 PZ-17 7.86 20.48 12.62 --
8/10/2009 LW-3 6.55 20.03 (c) 13.48 15.50 No

9/7/2009 PZ-17 8.04 20.48 12.44 --
9/7/2009 LW-3 6.69 20.03 (c) 13.34 15.50 No

10/10/2009 PZ-17 8.13 20.48 12.35 --
10/10/2009 LW-3 7.01 20.03 (c) 13.02 15.50 No

11/28/2009 PZ-17 7.77 20.48 12.71 --
11/28/2009 LW-3 7.26 20.03 (c) 12.77 15.50 No

12/31/2009 PZ-17 7.61 20.48 12.87 --
12/31/2009 LW-3 7.06 20.03 (c) 12.97 15.50 No

1/14/2010 PZ-17 7.46 20.48 13.02 --
1/14/2010 LW-3 6.81 20.03 (c) 13.22 15.50 No

2/21/2010 PZ-17 7.17 20.48 13.31 --
2/21/2010 LW-3 6.94 20.03 (c) 13.09 15.50 No

3/17/2010 PZ-17 7.22 20.48 13.26 --
3/17/2010 LW-3 6.37 20.03 (c) 13.66 15.50 --

4/25/2010 PZ-17 7.04 20.48 13.44 --
4/25/2010 LW-3 6.18 20.03 (c) 13.85 15.50 No
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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?

5/16/2010 PZ-17 7.14 20.48 13.34 --
5/16/2010 LW-3 6.22 20.03 (c) 13.81 15.50 No

6/26/2010 PZ-17 7.21 20.48 13.27 --
6/26/2010 LW-3 6.87 20.03 (c) 13.16 15.50 No

7/23/2010 PZ-17 7.35 20.48 13.13 --
7/23/2010 LW-3 6.26 20.03 (c) 13.77 15.50 No

8/30/2010 PZ-17 7.61 20.48 12.87 --
8/30/2010 LW-3 NA 19.83 (c) NA 15.50 NA

9/30/2010 PZ-17 7.64 20.48 12.84 --
9/30/2010 LW-3 6.63 19.83 (c) 13.20 15.50 No

10/18/2010 PZ-17 7.76 20.48 12.72 --
10/18/2010 LW-3 5.90 19.83 (c) 13.93 15.50 No

11/29/2010 PZ-17 7.50 20.48 12.98 --
11/29/2010 LW-3 NA 19.83 (c) NA 15.50 NA

12/25/2010 PZ-17 7.00 20.48 13.48 --
12/25/2010 LW-3 6.63 19.83 (c) 13.20 15.50 No

1/29/2011 PZ-17 7.00 20.48 13.48 --
1/29/2011 LW-3 6.13 19.83 (c) 13.70 15.50 No

2/20/2011 PZ-17 7.02 20.48 13.46 --
2/20/2011 LW-3 5.96 19.83 (c) 13.87 15.50 No

3/24/2011 PZ-17 6.55 20.48 13.93 --
3/24/2011 LW-3 5.72 19.83 (c) 14.11 15.50 No

4/23/2011 PZ-17 6.54 20.48 13.94 --
4/23/2011 LW-3 6.04 19.83 (c) 13.79 15.50 No

5/30/2011 PZ-17 6.70 20.48 13.78 --
5/30/2011 LW-3 5.79 19.83 (c) 14.04 15.50 No

6/26/2011 PZ-17 6.95 20.48 13.53 --
6/26/2011 LW-3 6.16 19.83 (c) 13.67 15.50 No

7/30/2011 PZ-17 7.16 20.48 13.32 --
7/30/2011 LW-3 5.30 19.83 (c) 14.53 15.50 No

8/8/2011 PZ-17 7.24 20.48 13.24 --
8/8/2011 LW-3 5.51 19.83 (c) 14.32 15.50 No

9/24/2011 PZ-17 7.45 20.48 13.03 --
9/24/2011 LW-3 5.85 19.83 (c) 13.98 15.50 No

7/29/2015  P:\021\039\FileRm\R\LTGCM Annuals\2014 LTGCM Annual\Appendices\App A Backup\Cumulative wl.xlsxCumulative-A-2

LANDAU ASSOCIATES



TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 10 of 42

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?

10/29/2011 PZ-17 7.63 20.48 12.85 --
10/29/2011 LW-3 5.98 19.83 (c) 13.85 15.50 No

11/26/2011 PZ-17 7.04 20.48 13.44 --
11/26/2011 LW-3 6.83 19.83 (c) 13.00 15.50 No

12/26/2011 PZ-17 7.63 20.48 12.85 --
12/26/2011 LW-3 6.10 19.83 (c) 13.73 15.50 No

1/28/2012 PZ-17 7.14 20.48 13.34 --
1/28/2012 LW-3 5.18 19.83 (c) 14.65 15.50 No

2/26/2012 PZ-17 7.09 20.48 13.39 --
2/26/2012 LW-3 4.70 19.83 (c) 15.13 15.50 No

3/7/2012 PZ-17 7.22 20.48 13.26 --
3/7/2012 LW-3 5.17 19.83 (c) 14.66 15.50 No

4/21/2012 PZ-17 6.72 20.48 13.76 --
4/21/2012 LW-3 5.63 19.83 (c) 14.20 15.50 No

5/19/2012 PZ-17 6.88 20.48 13.60 --
5/19/2012 LW-3 5.12 19.83 (c) 14.71 15.50 No

6/30/2012 PZ-17 7.08 20.48 13.40 --
6/30/2012 LW-3 NA 19.83 (c) NA 15.50 NA

7/27/2012 PZ-17 7.20 20.48 13.28 --
7/27/2012 LW-3 NA 19.83 (c) NA 15.50 NA

8/12/2012 PZ-17 7.21 20.48 13.27 --
8/12/2012 LW-3 5.22 19.83 (c) 14.61 15.50 No

9/30/2012 PZ-17 7.57 20.48 12.91 --
9/30/2012 LW-3 NA 19.83 (c) NA 15.50 NA

10/24/2012 PZ-17 7.62 20.48 12.86 --
10/24/2012 LW-3 4.06 19.83 (c) 15.77 15.50 Yes

11/24/2012 PZ-17 7.21 20.48 13.27 --
11/24/2012 LW-3 5.88 19.83 (c) 13.95 15.50 No

12/30/2012 PZ-17 6.64 20.48 13.84 --
12/30/2012 LW-3 5.51 19.83 (c) 14.32 15.50 No

1/25/2013 PZ-17 6.79 20.48 13.69 --
1/25/2013 LW-3 5.61 19.83 (c) 14.22 15.50 No

2/9/2013 PZ-17 7.02 20.48 13.46 --
2/9/2013 LW-3 5.80 19.83 (c) 14.03 15.50 No
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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?

3/31/2013 PZ-17 7.07 20.48 13.41 --
3/31/2013 LW-3 5.81 19.83 (c) 14.02 15.50 No

4/29/2013 PZ-17 7.13 20.48 13.35 --
4/29/2013 LW-3 6.01 19.83 13.82 15.50 No

5/31/2013 PZ-17 NA 20.48 NA --
5/31/2013 LW-3 6.24 19.83 13.59 15.50 No

6/9/2013 PZ-17 7.23 20.48 13.25 --
6/9/2013 LW-3 6.18 19.83 13.65 15.50 No

7/21/2013 PZ-17 7.31 20.48 13.17 --
7/21/2013 LW-3 6.26 19.83 13.57 15.50 No

8/29/2013 PZ-17 7.52 20.48 12.96 --
8/29/2013 LW-3 6.35 19.83 13.48 15.50 No

9/21/2013 PZ-17 7.52 20.48 12.96 --
9/21/2013 LW-3 6.44 19.83 13.39 15.50 No

10/6/2013 PZ-17 7.17 20.48 13.31 --
10/6/2013 LW-3 6.37 19.83 13.46 15.50 No

11/10/2013 PZ-17 7.49 20.48 12.99 --
11/10/2013 LW-3 6.30 19.83 13.53 15.50 No

12/15/2013 PZ-17 7.71 20.48 12.77 --
12/15/2013 LW-3 6.54 19.83 13.29 15.50 No

1/5/2014 PZ-17 7.76 20.48 12.72 --
1/5/2014 LW-3 6.54 19.83 13.29 15.50 No

2/1/2014 PZ-17 7.62 20.48 12.86 --
2/1/2014 LW-3 6.42 19.83 13.41 15.50 No

3/1/2014 PZ-17 7.20 20.48 13.28 --
3/1/2014 LW-3 6.18 19.83 13.65 15.50 No

4/6/2014 PZ-17 6.88 20.48 13.60 --
4/6/2014 LW-3 5.95 19.83 13.88 15.50 No

5/17/2014 PZ-17 6.55 20.48 13.93 --
5/17/2014 LW-3 4.98 19.83 14.85 15.50 No

6/22/2014 PZ-17 NA 20.48 NA --
6/22/2014 LW-3 6.12 19.83 13.71 15.50 NA

7/5/2014 PZ-17 7.96 20.48 12.52 --
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Well 
Pair Collection Date Well ID

Depth to 
Groundwater 

(ft) (a)

Top of Well 
Casing Elevation 

(MLLW)

Groundwater 
Elevation 

(MLLW) (a)
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Elevation Goal 

(b) Goal Exceeded?

7/5/2014 LW-3 6.14 19.83 13.69 15.50 No

8/12/2014 PZ-17 9.11 20.48 11.37 --
8/12/2014 LW-3 6.53 19.83 13.30 15.50 No

9/23/2014 PZ-17 9.38 20.48 11.10 --
9/23/2014 LW-3 6.71 19.83 13.12 15.50 No

10/11/2014 PZ-17 8.77 20.48 11.71 -- --
10/11/2014 LW-3 7.03 19.83 12.80 15.50 No

11/9/2014 PZ-17 7.87 20.48 12.61 -- --
11/10/2014 LW-3 6.73 19.83 13.10 15.50 No

12/7/2014 PZ-17 7.77 20.48 12.71 -- --
12/7/2014 LW-3 6.46 19.83 13.37 15.50 No

1/3/2015 PZ-17 7.96 20.48 12.52 -- --
1/3/2015 LW-3 6.36 19.83 13.47 15.50 No

2/14/2015 PZ-17 8.04 20.48 12.44 -- --
2/14/2015 LW-3 6.07 19.83 13.76 15.50 No

3/9/2015 PZ-17 8.51 20.48 11.97 -- --
3/9/2015 LW-3 6.07 19.83 13.76 15.50 No

3 11/8/2006 PZ-18 6.31 21.20 14.89 --
11/8/2006 LW-4R 7.73 22.02 14.29 15.50 No

12/31/2006 PZ-18 7.95 21.20 13.25 --
12/31/2006 LW-4R 6.77 22.02 15.25 15.50 No

3/2/2007 PZ-18 7.28 21.20 13.92 --
3/2/2007 LW-4R 4.91 22.02 17.11 15.50 Yes

3/31/2007 PZ-18 9.47 21.20 11.73 --
3/31/2007 LW-4R 6.07 22.02 15.95 15.50 Yes

4/23/2007 PZ-18 4.31 21.20 16.89 --
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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?

4/23/2007 LW-4R 5.32 22.02 16.70 15.50 Yes

5/28/2007 PZ-18 9.82 21.20 11.38 --
5/28/2007 LW-4R 8.12 22.02 13.90 15.50 No

6/30/2007 PZ-18 8.85 21.20 12.35 --
6/30/2007 LW-4R 6.07 22.02 15.95 15.50 Yes

8/1/2007 PZ-18 5.16 21.20 16.04 --
8/1/2007 LW-4R 5.21 22.02 16.81 15.50 Yes

9/29/2007 PZ-18 4.84 21.20 16.36 --
9/29/2007 LW-4R 5.66 22.02 16.36 15.50 Yes

11/22/2007 PZ-18 5.87 21.20 15.33 --
11/22/2007 LW-4R 6.25 22.02 15.77 15.50 Yes

1/26/2008 PZ-18 6.42 21.20 14.78 --
1/26/2008 LW-4R 4.74 22.02 17.28 15.50 Yes

2/28/2008 PZ-18 6.86 21.20 14.34 --
2/28/2008 LW-4R 4.92 22.02 17.10 15.50 Yes

3/19/2008 PZ-18 7.58 21.20 13.62 --
3/19/2008 LW-4R 7.70 22.02 14.32 15.50 No

4/28/2008 PZ-18 6.72 21.20 14.48 --
4/28/2008 LW-4R 4.85 22.02 17.17 15.50 Yes

5/31/2008 PZ-18 7.46 21.20 13.74 --
5/31/2008 LW-4R 5.26 22.02 16.76 15.50 Yes

6/30/2008 PZ-18 7.44 21.20 16.36 --
6/30/2008 LW-4R 5.24 22.02 16.36 15.50 Yes

7/12/2008 PZ-18 6.52 21.20 14.68 --
7/12/2008 LW-4R 5.33 22.02 16.69 15.50 Yes

8/28/2008 PZ-18 6.55 21.20 14.65 --
8/28/2008 LW-4R 5.67 22.02 16.35 15.50 Yes

9/20/2008 PZ-18 6.53 21.20 14.67 --
9/20/2008 LW-4R 5.63 22.02 16.39 15.50 Yes

10/12/2008 PZ-18 7.83 21.20 13.37 --
10/12/2008 LW-4R 6.11 22.02 15.91 15.50 Yes

11/30/2008 PZ-18 6.52 21.20 14.68 --
11/30/2008 LW-4R 6.18 22.02 15.84 15.50 Yes

12/31/2008 PZ-18 7.01 21.20 14.19 --
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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?

12/31/2008 LW-4R 6.44 22.02 15.58 15.50 Yes

1/31/2009 PZ-18 6.46 21.20 14.74 --
1/31/2009 LW-4R 6.17 22.02 15.85 15.50 Yes

2/23/2009 PZ-18 6.26 21.20 14.94 --
2/23/2009 LW-4R 6.35 22.02 15.67 15.50 Yes

3/29/2009 PZ-18 6.29 21.20 14.91 --
3/29/2009 LW-4R 6.42 22.02 15.60 15.50 Yes

4/18/2009 PZ-18 6.28 21.20 14.92 --
4/18/2009 LW-4R 6.35 22.02 15.67 15.50 Yes

5/16/2009 PZ-18 6.21 21.20 14.99 --
5/16/2009 LW-4R 6.18 22.02 15.84 15.50 Yes

6/21/2009 PZ-18 6.66 21.20 14.54 --
6/21/2009 LW-4R 6.23 22.02 15.79 15.50 Yes

7/20/2009 PZ-18 9.93 21.20 11.27 --
7/20/2009 LW-4R 5.81 22.02 16.21 15.50 Yes

8/10/2009 PZ-18 6.55 21.20 14.65 --
8/10/2009 LW-4R 7.47 22.02 14.55 15.50 No

9/7/2009 PZ-18 8.77 21.20 12.43 --
9/7/2009 LW-4R 6.10 22.02 15.92 15.50 Yes

10/10/2009 PZ-18 6.88 21.20 14.32 --
10/10/2009 LW-4R 6.09 22.02 15.93 15.50 Yes

11/28/2009 PZ-18 9.25 21.20 11.95 --
11/28/2009 LW-4R 7.31 22.02 14.71 15.50 No

12/31/2009 PZ-18 7.61 21.20 13.59 --
12/31/2009 LW-4R NM 22.02 -- 15.50 --

1/14/2010 PZ-18 9.21 21.20 11.99 --
1/14/2010 LW-4R 7.46 22.02 14.56 15.50 No

2/21/2010 PZ-18 6.50 21.20 14.70 --
2/21/2010 LW-4R 6.66 22.02 15.36 15.50 No

3/17/2010 PZ-18 6.40 21.20 14.80 --
3/17/2010 LW-4R 7.07 22.02 14.95 15.50 No

4/25/2010 PZ-18 9.57 21.20 11.63 --
4/25/2010 LW-4R NA 22.02 NA 15.50 NA

5/16/2010 PZ-18 NA 21.20 NA --
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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?

5/16/2010 LW-4R 6.30 22.02 15.72 15.50 NA

6/26/2010 PZ-18 9.35 21.20 11.85 --
6/26/2010 LW-4R 6.68 22.02 15.34 15.50 No

7/23/2010 PZ-18 9.62 21.20 11.58 --
7/23/2010 LW-4R 6.73 22.02 15.29 15.50 No

8/30/2010 PZ-18 9.43 21.20 11.77 --
8/30/2010 LW-4R 6.57 22.02 15.45 15.50 No

9/30/2010 PZ-18 8.62 21.20 12.58 --
9/30/2010 LW-4R 6.24 22.02 15.78 15.50 Yes

10/18/2010 PZ-18 7.37 21.20 13.83 --
10/18/2010 LW-4R 6.36 22.02 15.66 15.50 Yes

11/29/2010 PZ-18 9.77 21.20 11.43 --
11/29/2010 LW-4R 7.06 22.02 14.96 15.50 No

12/25/2010 PZ-18 NA 21.20 NA --
12/25/2010 LW-4R 7.11 22.02 14.91 15.50 NA

1/29/2011 PZ-18 10.14 21.20 11.06 --
1/29/2011 LW-4R NA 22.02 NA 15.50 NA

2/20/2011 PZ-18 9.44 21.20 11.76 --
2/20/2011 LW-4R NA 22.02 NA 15.50 NA

3/24/2011 PZ-18 10.24 21.20 10.96 --
3/24/2011 LW-4R 6.45 22.02 15.57 15.50 Yes

4/23/2011 PZ-18 9.44 21.20 11.76 --
4/23/2011 LW-4R 6.62 22.02 15.40 15.50 No

5/30/2011 PZ-18 6.86 21.20 14.34 --
5/30/2011 LW-4R 6.37 22.02 15.65 15.50 Yes

6/26/2011 PZ-18 6.01 21.20 15.19 --
6/26/2011 LW-4R NA 22.02 NA 15.50 NA

7/30/2011 PZ-18 6.43 21.20 14.77 --
7/30/2011 LW-4R 6.91 22.02 15.11 15.50 No

8/8/2011 PZ-18 6.11 21.20 15.09 --
8/8/2011 LW-4R 6.56 22.02 15.46 15.50 No

9/24/2011 PZ-18 NA 21.20 NA --
9/24/2011 LW-4R 6.75 22.02 15.27 15.50 NA

10/29/2011 PZ-18 NA 21.20 NA --
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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?

10/29/2011 LW-4R NA 22.02 NA 15.50 NA

11/26/2011 PZ-18 NA 21.20 NA --
11/26/2011 LW-4R NA 22.02 NA 15.50 NA

12/26/2011 PZ-18 7.21 21.20 13.99 --
12/26/2011 LW-4R NA 22.02 NA 15.50 NA

1/28/2012 PZ-18 5.91 21.20 15.29 --
1/28/2012 LW-4R 8.35 22.02 13.67 15.50 No

2/26/2012 PZ-18 NA 21.20 NA --
2/26/2012 LW-4R NA 22.02 NA 15.50 NA

3/7/2012 PZ-18 6.34 21.20 14.86 --
3/7/2012 LW-4R 8.40 22.02 13.62 15.50 No

4/21/2012 PZ-18 NA 21.20 NA --
4/21/2012 LW-4R 8.16 22.02 13.86 15.50 NA

5/19/2012 PZ-18 NA 21.20 NA --
5/19/2012 LW-4R 8.02 22.02 14.00 15.50 NA

6/30/2012 PZ-18 9.62 21.2 11.58 --
6/30/2012 LW-4R NA 22.02 NA 15.50 NA

7/27/2012 PZ-18 9.62 21.2 11.58 --
7/27/2012 LW-4R 6.95 22.02 15.07 15.50 No

8/12/2012 PZ-18 9.78 21.20 11.42 --
8/12/2012 LW-4R NA 22.02 NA 15.50 NA

9/30/2012 PZ-18 NA 21.20 NA --
9/30/2012 LW-4R NA 22.02 NA 15.50 NA

10/24/2012 PZ-18 6.90 21.20 14.30 --
10/24/2012 LW-4R 6.99 22.02 15.03 15.50 No

11/24/2012 PZ-18 NA 21.20 NA --
11/24/2012 LW-4R NA 22.02 NA 15.50 NA

12/30/2012 PZ-18 8.03 21.2 13.17 --
12/30/2012 LW-4R NA 22.02 NA 15.50 NA

1/25/2013 PZ-18 7.25 21.2 13.95 --
1/25/2013 LW-4R 7.82 22.02 14.20 15.50 No

2/9/2013 PZ-18 8.34 21.2 12.86 --
2/9/2013 LW-4R 8.26 22.02 13.76 15.50 No
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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?

3/31/2013 PZ-18 NA 21.2 NA --
3/31/2013 LW-4R 8.26 22.02 13.76 15.50 No

4/29/2013 PZ-18 NA 21.2 NA --
4/29/2013 LW-4R 8.37 22.02 13.65 15.50 No

5/31/2013 PZ-18 NA 21.2 NA --
5/31/2013 LW-4R 8.53 22.02 13.49 15.50 No

6/9/2013 PZ-18 10.11 21.2 11.09 --
6/9/2013 LW-4R NA 22.02 NA 15.50 No

7/21/2013 PZ-18 NA 21.2 NA --
7/21/2013 LW-4R NA 22.02 NA 15.50 No

8/29/2013 PZ-18 8.91 21.2 12.29 --
8/29/2013 LW-4R 6.57 22.02 15.45 15.50 No

9/21/2013 PZ-18 9.30 21.2 11.90 --
9/21/2013 LW-4R 6.97 22.02 15.05 15.50 No

10/6/2013 PZ-18 8.04 21.2 13.16 --
10/6/2013 LW-4R NA 22.02 NA 15.50 NA

11/10/2013 PZ-18 8.40 21.2 12.80 --
11/10/2013 LW-4R 7.28 22.02 14.74 15.50 No

12/15/2013 PZ-18 8.26 21.2 12.94 --
12/15/2013 LW-4R 7.72 22.02 14.30 15.50 No

1/5/2014 PZ-18 10.28 21.2 10.92 --
1/5/2014 LW-4R 7.87 22.02 14.15 15.50 No

2/1/2014 PZ-18 NA 21.2 NA -- NA
2/1/2014 LW-4R 7.81 22.02 14.21 15.50 No

3/1/2014 PZ-18 10.11 21.2 11.09 --
3/1/2014 LW-4R 7.39 22.02 14.63 15.50 No

4/6/2014 PZ-18 10.11 21.2 11.09 --
4/6/2014 LW-4R 7.39 22.02 14.63 15.50 No

5/17/2014 PZ-18 7.53 21.2 NA --
5/17/2014 LW-4R 6.61 22.02 15.41 15.50 NA

6/22/2014 PZ-18 NA 21.2 #VALUE! --
6/22/2014 LW-4R 7.35 22.02 14.67 15.50 No

7/5/2014 PZ-18 10.29 21.2 10.91 --
7/5/2014 LW-4R 6.92 22.02 15.10 15.50 No
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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?

8/12/2014 PZ-18 6.25 21.2 14.95 --
8/12/2014 LW-4R 6.56 22.02 15.46 15.50 No

9/23/2014 PZ-18 7.23 21.2 13.97 --
9/23/2014 LW-4R 6.65 22.02 15.37 15.50 No

10/11/2014 PZ-18 9.74 21.2 11.46 -- --
10/11/2014 LW-4R 6.68 22.02 15.34 15.50 No

11/9/2014 PZ-18 7.86 21.2 13.34 -- --
11/9/2014 LW-4R 6.9 22.02 15.12 15.50 No

12/7/2014 PZ-18 7.84 21.2 13.36 -- --
12/7/2014 LW-4R NA 22.02 NA 15.50 NA

1/3/2015 PZ-18 7.75 21.2 13.45 -- --
1/3/2015 LW-4R 7.16 22.02 14.86 15.50 No

2/14/2015 PZ-18 7.81 21.2 13.39 -- --
2/14/2015 LW-4R 7.4 22.02 14.62 15.50 No

3/9/2015 PZ-18 7.73 21.2 13.47 -- --
3/9/2015 LW-4R 6.89 22.02 15.13 15.50 No

4 11/8/2006 PZ-19 12.64 23.67 11.03 --
11/8/2006 MW-02S 12.71 30.47 17.76 15.50 Yes

12/31/2006 PZ-19 11.22 23.67 12.45 --
12/31/2006 MW-02S 11.96 30.47 18.51 15.50 Yes

3/2/2007 PZ-19 13.81 23.67 9.86 --
3/2/2007 MW-02S 13.04 30.47 17.43 15.50 Yes

3/31/2007 PZ-19 14.79 23.67 8.88 --
3/31/2007 MW-02S 12.93 30.47 17.54 15.50 Yes

4/23/2007 PZ-19 12.72 23.67 10.95 --
4/23/2007 MW-02S 14.42 30.47 16.05 15.50 Yes

5/28/2007 PZ-19 16.43 23.67 7.24 --
5/28/2007 MW-02S 15.51 30.47 14.96 15.50 No

6/30/2007 PZ-19 16.80 23.67 6.87 --
6/30/2007 MW-02S 15.92 30.47 14.55 15.50 No

8/1/2007 PZ-19 14.85 23.67 8.82 --
8/1/2007 MW-02S 16.02 30.47 14.45 15.50 No

9/29/2007 PZ-19 14.17 23.67 9.50 --
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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?

9/29/2007 MW-02S 16.89 30.47 13.58 15.50 No

11/22/2007 PZ-19 13.95 23.67 9.72 --
11/22/2007 MW-02S 15.13 30.47 15.34 15.50 No

1/26/2008 PZ-19 12.86 23.67 10.81 --
1/26/2008 MW-02S 13.68 30.47 16.79 15.50 Yes

2/28/2008 PZ-19 14.95 23.67 8.72 --
2/28/2008 MW-02S 13.56 30.47 16.91 15.50 Yes

3/19/2008 PZ-19 13.33 23.67 10.34 --
3/19/2008 MW-02S 13.92 30.47 16.55 15.50 Yes

4/28/2008 PZ-19 14.03 23.67 9.64 --
4/28/2008 MW-02S 14.54 30.47 15.93 15.50 Yes

5/31/2008 PZ-19 14.13 23.67 9.54 --
5/31/2008 MW-02S 15.12 30.47 15.35 15.50 No

6/30/2008 PZ-19 13.22 23.67 9.50 --
6/30/2008 MW-02S 15.60 30.47 13.58 15.50 No

7/12/2008 PZ-19 16.34 23.67 7.33 --
7/12/2008 MW-02S 15.73 30.47 14.74 15.50 No

8/28/2008 PZ-19 15.77 23.67 7.90 --
8/28/2008 MW-02S 16.43 30.47 14.04 15.50 No

9/20/2008 PZ-19 13.78 23.67 9.89 --
9/20/2008 MW-02S NM 30.47 -- 15.50 --

10/12/2008 PZ-19 14.42 23.67 9.25 --
10/12/2008 MW-02S NM 30.47 -- 15.50 --

11/30/2008 PZ-19 13.42 23.67 10.25 --
11/30/2008 MW-02S NM 30.47 -- 15.50 --

12/31/2008 PZ-19 12.70 23.67 10.97 --
12/31/2008 MW-02S NM 30.47 -- 15.50 --

1/31/2009 PZ-19 15.00 23.67 8.67 --
1/31/2009 MW-02S 16.81 32.46 15.65 15.50 Yes

2/23/2009 PZ-19 13.63 23.67 10.04 --
2/23/2009 MW-02S 17.22 32.46 15.24 15.50 No

3/29/2009 PZ-19 16.13 23.67 7.54 --
3/29/2009 MW-02S 17.20 32.46 15.26 15.50 No

4/18/2009 PZ-19 14.78 23.67 8.89 --
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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?

4/18/2009 MW-02S 17.13 32.46 15.33 15.50 No

5/16/2009 PZ-19 14.16 23.67 9.51 --
5/16/2009 MW-02S 16.79 32.46 15.67 15.50 Yes

6/21/2009 PZ-19 14.53 23.67 9.14 --
6/21/2009 MW-02S 17.65 32.46 14.81 15.50 No

7/20/2009 PZ-19 12.42 23.67 11.25 --
7/20/2009 MW-02S 18.00 32.46 14.46 15.50 No

8/10/2009 PZ-19 13.47 23.67 10.20 --
8/10/2009 MW-02S 18.37 32.46 14.09 15.50 No

9/7/2009 PZ-19 13.74 23.67 9.93 --
9/7/2009 MW-02S 18.85 32.46 13.61 15.50 No

10/10/2009 PZ-19 13.67 23.67 10.00 --
10/10/2009 MW-02S 19.26 32.46 13.20 15.50 No

11/28/2009 PZ-19 14.26 23.67 9.41 --
11/28/2009 MW-02S 18.17 32.46 14.29 15.50 No

12/31/2009 PZ-19 11.39 23.67 12.28 --
12/31/2009 MW-02S 18.02 32.46 14.44 15.50 No

1/14/2010 PZ-19 11.61 23.67 12.06 --
1/14/2010 MW-02S 17.27 32.46 15.19 15.50 No

2/21/2010 PZ-19 11.51 23.67 12.16 --
2/21/2010 MW-02S 16.79 32.46 15.67 15.50 Yes

3/17/2010 PZ-19 14.65 23.67 9.02 --
3/17/2010 MW-02S 16.39 32.46 16.07 15.50 Yes

4/25/2010 PZ-19 13.67 23.67 10.00 --
4/25/2010 MW-02S 17.23 32.46 15.23 15.50 No

5/16/2010 PZ-19 16.69 23.67 6.98 --
5/16/2010 MW-02S 17.59 32.46 14.87 15.50 No

6/26/2010 PZ-19 13.67 23.67 10.00 --
6/26/2010 MW-02S 18.16 32.46 14.30 15.50 No

7/23/2010 PZ-19 16.86 23.67 6.81 --
7/23/2010 MW-02S 18.51 32.46 13.95 15.50 No

8/30/2010 PZ-19 14.23 23.67 9.44 --
8/30/2010 MW-02S 18.04 32.46 14.42 15.50 No

9/30/2010 PZ-19 13.67 23.67 10.00 --
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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?

9/30/2010 MW-02S 17.27 32.46 15.19 15.50 No

10/18/2010 PZ-19 15.84 23.67 7.83 --
10/18/2010 MW-02S 17.72 32.46 14.74 15.50 No

11/29/2010 PZ-19 12.89 23.67 10.78 --
11/29/2010 MW-02S 17.13 32.46 15.33 15.50 No

12/25/2010 PZ-19 10.81 23.67 12.86 --
12/25/2010 MW-02S 15.90 32.46 16.56 15.50 Yes

1/29/2011 PZ-19 11.97 23.67 11.70 --
1/29/2011 MW-02S 16.18 32.46 16.28 15.50 Yes

2/20/2011 PZ-19 15.01 23.67 8.66 --
2/20/2011 MW-02S 16.99 32.46 15.47 15.50 No

3/24/2011 PZ-19 10.93 23.67 12.74 --
3/24/2011 MW-02S 15.15 32.46 17.31 15.50 Yes

4/23/2011 PZ-19 15.81 23.67 7.86 --
4/23/2011 MW-02S 15.62 32.46 16.84 15.50 Yes

5/30/2011 PZ-19 15.07 23.67 8.60 --
5/30/2011 MW-02S 16.23 32.46 16.23 15.50 Yes

6/26/2011 PZ-19 13.87 23.67 9.80 --
6/26/2011 MW-02S 16.88 32.46 15.58 15.50 Yes

7/30/2011 PZ-19 15.93 23.67 7.74 --
7/30/2011 MW-02S 17.08 32.46 15.38 15.50 No

8/8/2011 PZ-19 16.19 23.67 7.48 --
8/8/2011 MW-02S 17.26 32.46 15.20 15.50 No

9/24/2011 PZ-19 15.34 23.67 8.33 --
9/24/2011 MW-02S 17.52 31.96 (e) 14.44 15.50 No

10/29/2011 PZ-19 13.66 23.67 10.01 --
10/29/2011 MW-02S 17.77 31.96 (e) 14.19 15.50 No

11/26/2011 PZ-19 11.91 23.67 11.76 --
11/26/2011 MW-02S 16.08 31.96 (e) 15.88 15.50 Yes

12/26/2011 PZ-19 13.50 23.67 10.17 --
12/26/2011 MW-02S 17.45 31.96 (e) 14.51 15.50 No

1/28/2012 PZ-19 12.50 23.67 11.17 --
1/28/2012 MW-02S 15.33 31.96 (e) 16.63 15.50 Yes
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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?

2/26/2012 PZ-19 15.09 23.67 8.58 --
2/26/2012 MW-02S 15.75 31.96 (e) 16.21 15.50 Yes

3/7/2012 PZ-19 14.88 23.67 8.79 --
3/7/2012 MW-02S 16.28 31.96 (e) 15.68 15.50 Yes

4/21/2012 PZ-19 15.35 23.67 8.32 --
4/21/2012 MW-02S 15.85 31.96 (e) 16.11 15.50 Yes

5/19/2012 PZ-19 13.37 23.67 10.30 --
5/19/2012 MW-02S 16.37 31.96 (e) 15.59 15.50 Yes

6/30/2012 PZ-19 14.11 23.67 9.56 --
6/30/2012 MW-02S 16.13 31.96 (e) 15.83 15.50 Yes

7/27/2012 PZ-19 14.18 23.67 9.49 --
7/27/2012 MW-02S 16.02 31.96 (e) 15.94 15.50 Yes

8/12/2012 PZ-19 14.71 23.67 8.96 --
8/12/2012 MW-02S 15.80 31.96 (e) 16.16 15.50 Yes

9/30/2012 PZ-19 14.64 23.67 9.03 --
9/30/2012 MW-02S 16.09 31.96 (e) 15.87 15.50 Yes

10/24/2012 PZ-19 15.59 23.67 8.08 --
10/24/2012 MW-02S 16.50 31.96 (e) 15.46 15.50 No

11/24/2012 PZ-19 12.3 23.67 11.37 --
11/24/2012 MW-02S 14.72 31.96 (e) 17.24 15.50 Yes

12/30/2012 PZ-19 13.21 23.67 10.46 --
12/30/2012 MW-02S 15.19 31.96 (e) 16.77 15.50 Yes

1/25/2013 PZ-19 12.46 23.67 11.21 --
1/25/2013 MW-02S 16.61 31.96 (e) 15.35 15.50 No

2/9/2013 PZ-19 12.81 23.67 10.86 --
2/9/2013 MW-02S 16.57 31.96 (e) 15.39 15.50 No

3/31/2013 PZ-19 15.91 23.67 7.76 --
3/31/2013 MW-02S 16.57 31.96 (e) 15.39 15.50 No

4/29/2013 PZ-19 16.38 23.67 7.29 --
4/29/2013 MW-02S 16.71 31.96 15.25 15.50 No

5/31/2013 PZ-19 16.38 23.67 7.29 --
5/31/2013 MW-02S 17.48 31.96 14.48 15.50 No

6/9/2013 PZ-19 16.24 23.67 7.43 --
6/9/2013 MW-02S 17.48 31.96 14.48 15.50 No
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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?

7/21/2013 PZ-19 15.27 23.67 8.40 --
7/21/2013 MW-02S 18.11 31.96 13.85 15.50 No

8/29/2013 PZ-19 15.83 23.67 7.84 --
8/29/2013 MW-02S 17.89 31.96 14.07 15.50 No

9/21/2013 PZ-19 14.94 23.67 8.73 --
9/21/2013 MW-02S 17.63 31.96 14.33 15.50 No

10/6/2013 PZ-19 14.58 23.67 9.09 --
10/6/2013 MW-02S 16.03 31.96 15.93 15.50 Yes

11/10/2013 PZ-19 12.74 23.67 10.93 --
11/10/2013 MW-02S 17.11 31.96 14.85 15.50 No

12/15/2013 PZ-19 13.08 23.67 10.59 --
12/15/2013 MW-02S 17.50 31.96 14.46 15.50 No

1/5/2014 PZ-19 14.24 23.67 9.43 --
1/5/2014 MW-02S 17.67 31.96 14.29 15.50 No

2/1/2014 PZ-19 14.13 23.67 9.54 --
2/1/2014 MW-02S 17.21 31.96 14.75 15.50 No

3/1/2014 PZ-19 13.53 23.67 10.14 --
3/1/2014 MW-02S 15.96 31.96 16.00 15.50 Yes

4/6/2014 PZ-19 13.46 23.67 10.21 --
4/6/2014 MW-02S 16.15 31.96 15.81 15.50 Yes

5/17/2014 PZ-19 15.88 23.67 7.79 --
5/17/2014 MW-02S 16.14 31.96 15.82 15.50 Yes

6/22/2014 PZ-19 14.82 23.67 8.85 --
6/22/2014 MW-02S 16.94 31.96 15.02 15.50 No

7/5/2014 PZ-19 14.13 23.67 9.54 --
7/5/2014 MW-02S 17.16 31.96 14.80 15.50 No

7/29/2015  P:\021\039\FileRm\R\LTGCM Annuals\2014 LTGCM Annual\Appendices\App A Backup\Cumulative wl.xlsxCumulative-A-2

LANDAU ASSOCIATES



TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 24 of 42

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?

8/12/2014 PZ-19 15.96 23.67 7.71 --
8/12/2014 MW-02S 17.39 31.96 14.57 15.50 No

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

10/11/2014 PZ-19 13.57 23.67 10.10 -- --
10/11/2014 MW-02S 17.84 31.96 14.12 15.50 No

11/9/2014 PZ-19 13.31 23.67 10.36 -- --
11/9/2014 MW-02S 16.84 31.96 15.12 15.50 No

12/7/2014 PZ-19 12.72 23.67 10.95 -- --
12/7/2014 MW-02S 16.71 31.96 15.25 15.50 No

1/3/2015 PZ-19 11.98 23.67 11.69 -- --
1/3/2015 MW-02S 16.46 31.96 15.50 15.50 Yes

2/14/2015 PZ-19 12.33 23.67 11.34 -- --
2/14/2015 MW-02S 16.02 31.96 15.94 15.50 Yes

3/9/2015 PZ-19 12.81 23.67 10.86 -- --
3/9/2015 MW-02S 16.71 31.96 15.25 15.50 No

5 11/8/2006 MW-02S 12.74 30.47 17.76 --
11/8/2006 MW-02D 18.24 31.79 13.55 --

12/31/2006 MW-02S 11.96 30.47 18.51 --
12/31/2006 MW-02D 16.29 31.79 15.50 --

3/2/2007 MW-02S 13.04 30.47 17.43 --
3/2/2007 MW-02D 19.51 31.79 12.28 --

3/31/2007 MW-02S 12.93 30.47 17.54 --
3/31/2007 MW-02D 20.11 31.79 11.68 --

4/23/2007 MW-02S 14.42 30.47 16.05 --
4/23/2007 MW-02D 17.72 31.79 14.07 --

5/28/2007 MW-02S 15.51 30.47 14.96 --
5/28/2007 MW-02D 20.60 31.79 11.19 --

6/30/2007 MW-02S 15.92 30.47 14.55 --
6/30/2007 MW-02D 22.15 31.79 9.64 --

8/1/2007 MW-02S 16.02 30.47 14.45 --
8/1/2007 MW-02D 21.70 31.79 10.09 --

9/29/2007 MW-02S 16.89 30.47 13.58 --
9/29/2007 MW-02D 19.82 31.79 11.97 --
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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?

--
11/22/2007 MW-02S 15.13 30.47 15.34 --
11/22/2007 MW-02D 17.61 31.79 14.18 --

1/26/2008 MW-02S 13.68 30.47 16.79 --
1/26/2008 MW-02D 18.57 31.79 13.22 --

2/28/2008 MW-02S 13.56 30.47 16.91 --
2/28/2008 MW-02D 21.25 31.79 10.54 --

3/19/2008 MW-02S 13.92 30.47 16.55 --
3/19/2008 MW-02D 17.87 31.79 13.92 --

4/28/2008 MW-02S 14.54 30.47 15.93 --
4/28/2008 MW-02D 19.45 31.79 12.34 --

5/31/2008 MW-02S 15.12 30.47 15.35 --
5/31/2008 MW-02D 19.16 31.79 12.63 --

6/30/2008 MW-02S 15.60 30.47 13.58 --
6/30/2008 MW-02D 17.79 31.79 11.97 --

--
7/12/2008 MW-02S 15.73 30.47 14.74 --
7/12/2008 MW-02D 20.75 31.79 11.04 --

8/28/2008 MW-02S 16.43 30.47 14.04 --
8/28/2008 MW-02D 22.24 31.79 9.55 --

9/20/2008 MW-02S NM 30.47 -- --
9/20/2008 MW-02D NM 31.79 -- --

10/12/2008 MW-02S NM 30.47 -- --
10/12/2008 MW-02D NM 31.79 -- --

11/30/2008 MW-02S NM 30.47 -- --
11/30/2008 MW-02D NM 31.79 -- --

12/31/2008 MW-02S NM 30.47 -- --
12/31/2008 MW-02D NM 31.79 -- --

1/31/2009 MW-02S 16.81 32.46 (d) 15.65 --
1/31/2009 MW-02D 21.38 31.90 (d) 10.52 --

2/23/2009 MW-02S 17.22 32.46 15.24 --
2/23/2009 MW-02D 18.30 31.90 13.60 --

3/29/2009 MW-02S 17.20 32.46 15.26 --
3/29/2009 MW-02D 20.02 31.90 11.88 --

4/18/2009 MW-02S 17.13 32.46 15.33 --
4/18/2009 MW-02D 19.96 31.90 11.94 --
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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?

5/16/2009 MW-02S 16.79 32.46 15.67 --
5/16/2009 MW-02D 19.43 31.90 12.47 --

6/21/2009 MW-02S 17.65 32.46 14.81 --
6/21/2009 MW-02D 17.62 31.90 14.28 --

7/20/2009 MW-02S 18.00 32.46 14.46 --
7/20/2009 MW-02D 18.25 31.90 13.65 --

8/10/2009 MW-02S 18.37 32.46 14.09 --
8/10/2009 MW-02D 17.91 31.90 13.99 --

9/7/2009 MW-02S 18.85 32.46 13.61 --
9/7/2009 MW-02D 19.53 31.90 12.37 --

10/10/2009 MW-02S 19.26 32.46 13.20 --
10/10/2009 MW-02D 18.87 31.90 13.03 --

11/28/2009 MW-02S 18.17 32.46 14.29 --
11/28/2009 MW-02D 18.98 31.90 12.92 --

12/31/2009 MW-02S 18.02 32.46 14.44 --
12/31/2009 MW-02D 15.98 31.90 15.92 --

1/14/2010 MW-02S 17.27 32.46 15.19 --
1/14/2010 MW-02D 17.30 31.90 14.60 --

2/21/2010 MW-02S 16.79 32.46 15.67 --
2/21/2010 MW-02D 16.63 31.90 15.27 --

3/17/2010 MW-02S 16.39 32.46 16.07 --
3/17/2010 MW-02D 18.12 31.90 13.78 --

4/25/2010 MW-02S 17.23 32.46 15.23 --
4/25/2010 MW-02D 18.31 31.90 13.59 --

5/16/2010 MW-02S 17.59 32.46 14.87 --
5/16/2010 MW-02D 20.96 31.90 10.94 --

6/26/2010 MW-02S 18.16 32.46 14.30 --
6/26/2010 MW-02D 20.48 31.90 11.42 --

7/23/2010 MW-02S 18.51 32.46 13.95 --
7/23/2010 MW-02D 21.13 31.90 10.77 --

8/30/2010 MW-02S 18.04 32.46 14.42 --
8/30/2010 MW-02D 18.14 31.90 13.76 --

9/30/2010 MW-02S 17.27 32.46 15.19 --
9/30/2010 MW-02D 18.48 31.90 13.42 --
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Well 
Pair Collection Date Well ID

Depth to 
Groundwater 

(ft) (a)

Top of Well 
Casing Elevation 

(MLLW)

Groundwater 
Elevation 

(MLLW) (a)
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Elevation Goal 

(b) Goal Exceeded?

10/18/2010 MW-02S 17.72 32.46 14.74 --
10/18/2010 MW-02D 21.20 31.90 10.70 --

11/29/2010 MW-02S 17.13 32.46 15.33 --
11/29/2010 MW-02D 16.71 31.90 15.19 --

12/25/2010 MW-02S 15.90 32.46 16.56 --
12/25/2010 MW-02D 15.44 31.90 16.46 --

1/29/2011 MW-02S 16.18 32.46 16.28 --
1/29/2011 MW-02D 17.61 31.90 14.29 --

2/20/2011 MW-02S 16.99 32.46 15.47 --
2/20/2011 MW-02D 19.95 31.90 11.95 --

3/24/2011 MW-02S 15.15 32.46 17.31 --
3/24/2011 MW-02D 15.34 31.90 16.56 --

4/23/2011 MW-02S 15.62 32.46 16.84 --
4/23/2011 MW-02D 21.73 31.90 10.17 --

5/30/2011 MW-02S 16.23 32.46 16.23 --
5/30/2011 MW-02D 21.58 31.90 10.32 --

6/26/2011 MW-02S 16.88 32.46 15.58 --
6/26/2011 MW-02D 18.31 31.90 13.59 --

7/30/2011 MW-02S 17.08 32.46 15.38 --
7/30/2011 MW-02D 22.39 31.90 9.51 --

8/8/2011 MW-02S 17.26 32.46 15.20 --
8/8/2011 MW-02D 21.40 31.90 10.50 --

9/24/2011 MW-02S 17.52 31.96 (e) 14.44 --
9/24/2011 MW-02D 21.44 31.81 (e) 10.37 --

10/29/2011 MW-02S 17.77 31.96 (e) 14.19 --
10/29/2011 MW-02D 17.73 31.81 (e) 14.08 --

11/26/2011 MW-02S 16.08 31.96 (e) 15.88 --
11/26/2011 MW-02D 16.43 31.81 (e) 15.38 --

12/26/2011 MW-02S 17.45 31.96 (e) 14.51 --
12/26/2011 MW-02D 19.26 31.81 (e) 12.55 --

1/28/2012 MW-02S 15.33 31.96 (e) 16.63 --
1/28/2012 MW-02D 16.61 31.81 (e) 15.20 --

2/26/2012 MW-02S 15.75 31.96 (e) 16.21 --
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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?

2/26/2012 MW-02D 21.30 31.81 (e) 10.51 --

3/7/2012 MW-02S 16.28 31.96 (e) 15.68 --
3/7/2012 MW-02D 20.75 31.81 (e) 11.06 --

4/21/2012 MW-02S 15.85 31.96 (e) 16.11 --
4/21/2012 MW-02D 19.86 31.81 (e) 11.95 --

5/19/2012 MW-02S 16.37 31.96 (e) 15.59 --
5/19/2012 MW-02D 20.17 31.81 (e) 11.64 --

6/30/2012 MW-02S 16.13 31.96 (e) 15.83 --
6/30/2012 MW-02D 17.29 31.81 (e) 14.52 --

7/27/2012 MW-02S 16.02 31.96 (e) 15.94 --
7/27/2012 MW-02D 18.81 31.81 (e) 13.00 --

8/12/2012 MW-02S 15.80 31.96 (e) 16.16 --
8/12/2012 MW-02D 17.99 31.81 (e) 13.82 --

9/30/2012 MW-02S 16.09 31.96 (e) 15.87 --
9/30/2012 MW-02D 17.80 31.81 (e) 14.01 --

10/24/2012 MW-02S 16.50 31.96 (e) 15.46 --
10/24/2012 MW-02D 20.12 31.81 (e) 11.69 --

11/24/2012 MW-02S 14.72 31.96 (e) 17.24 --
11/24/2012 MW-02D 16.49 31.81 (e) 15.32 --

12/30/2012 MW-02S 15.19 31.96 (e) 16.77 --
12/30/2012 MW-02D 17.87 31.81 (e) 13.94 --

1/25/2013 MW-02S 16.61 31.96 (e) 15.35 --
1/25/2013 MW-02D 16.00 31.81 (e) 15.81 --

2/9/2013 MW-02S 16.57 31.96 (e) 15.39 --
2/9/2013 MW-02D 16.54 31.81 (e) 15.27 --

3/31/2013 MW-02S 16.57 31.96 (e) 15.39 --
3/31/2013 MW-02D 21.87 31.81 (e) 9.94 --

4/29/2013 MW-02S 16.71 31.96 15.25 --
4/29/2013 MW-02D 20.14 31.81 11.67 --

5/31/2013 MW-02S 17.48 31.96 14.48 --
5/31/2013 MW-02D 20.56 31.81 11.25 --

6/9/2013 MW-02S 17.48 31.96 14.48 --
6/9/2013 MW-02D 21.93 31.81 9.88 --
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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?

7/21/2013 MW-02S 18.11 31.96 13.85 --
7/21/2013 MW-02D 17.62 31.81 14.19 --

8/29/2013 MW-02S 17.89 31.96 14.07 --
8/29/2013 MW-02D 20.27 31.81 11.54 --

9/21/2013 MW-02S 17.63 31.96 14.33 --
9/21/2013 MW-02D 19.31 31.81 12.50 --

10/6/2013 MW-02S 16.03 31.96 15.93 --
10/6/2013 MW-02D 18.53 31.81 13.28 --

11/10/2013 MW-02S 17.11 31.96 14.85 --
11/10/2013 MW-02D 17.69 31.81 14.12 --

12/15/2013 MW-02S 17.50 31.96 14.46 --
12/15/2013 MW-02D 17.11 31.81 14.70 --

1/5/2014 MW-02S 17.67 31.96 14.29 --
1/5/2014 MW-02D 20.33 31.81 11.48 --

2/1/2014 MW-02S 17.21 31.96 14.75 --
2/1/2014 MW-02D 18.08 31.81 13.73 --

3/1/2014 MW-02S 15.96 31.96 16.00 --
3/1/2014 MW-02D 17.19 31.81 14.62 --

4/6/2014 MW-02S 16.15 31.96 15.81 --
4/6/2014 MW-02D 19.32 31.81 12.49 --

5/17/2014 MW-02S 16.14 31.96 15.82 --
5/17/2014 MW-02D 19.21 31.81 12.60 --

6/22/2014 MW-02S 16.94 31.96 15.02 --
6/22/2014 MW-02D 18.15 31.81 13.66 --

7/5/2014 MW-02S 17.16 31.96 14.80 --
7/5/2014 MW-02D 18.99 31.81 12.82 --

8/12/2014 MW-02S 17.39 31.96 14.57 --
8/12/2014 MW-02D 21.06 31.81 10.75 --

9/23/2014 MW-02S 17.69 31.96 14.27 --
9/23/2014 MW-02D 19.11 31.81 12.70 --

10/11/2014 MW-02S 17.84 31.96 14.12 --
10/11/2014 MW-02D 19.21 31.81 12.60 --

11/9/2014 MW-02S 16.84 31.96 15.12 --
11/9/2014 MW-02D 18.71 31.81 13.10 --
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Well 
Pair Collection Date Well ID

Depth to 
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Top of Well 
Casing Elevation 

(MLLW)

Groundwater 
Elevation 

(MLLW) (a)
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Elevation Goal 

(b) Goal Exceeded?

12/7/2014 MW-02S 16.71 31.96 15.25 --
12/7/2014 MW-02D 17.29 31.81 14.52 --

1/3/2015 MW-02S 16.46 31.96 15.50 --
1/3/2015 MW-02D 16.3 31.81 15.51 --

2/14/2015 MW-02S 16.02 31.96 15.94 --
2/14/2015 MW-02D 18.19 31.81 13.62 --

3/9/2015 MW-02S 16.71 31.96 15.25 --
3/9/2015 MW-02D 17.39 31.81 14.42 --

6 11/8/2006 MW-01S 7.51 21.64 14.13 --
11/8/2006 MW-01D 7.94 21.87 13.93 --

12/31/2006 MW-01S 5.59 21.64 16.05 --
12/31/2006 MW-01D 6.78 21.87 15.09 --

3/2/2007 MW-01S 5.81 21.64 15.83 --
3/2/2007 MW-01D 8.92 21.87 12.95 --

3/31/2007 MW-01S 5.71 21.64 15.93 --
3/31/2007 MW-01D 9.51 21.87 12.36 --

4/23/2007 MW-01S 6.17 21.64 15.47 --
4/23/2007 MW-01D 7.89 21.87 13.98 --

5/28/2007 MW-01S 6.78 21.64 14.86 --
5/28/2007 MW-01D 11.02 21.87 10.85 --

6/30/2007 MW-01S 7.12 21.64 14.52 --
6/30/2007 MW-01D 11.74 21.87 10.13 --

8/1/2007 MW-01S 7.29 21.64 14.35 --
8/1/2007 MW-01D 9.57 21.87 12.30 --

9/29/2007 MW-01S 8.03 21.64 13.61 --
9/29/2007 MW-01D 8.83 21.87 13.04 --

11/22/2007 MW-01S 7.79 21.64 13.85 --
11/22/2007 MW-01D 8.89 21.87 12.98 --

1/26/2008 MW-01S 7.69 21.64 13.95 --
1/26/2008 MW-01D 5.63 21.87 16.24 --

2/28/2008 MW-01S 5.41 21.64 16.23 --
2/28/2008 MW-01D 9.87 21.87 12.00 --

3/19/2008 MW-01S 5.76 21.64 15.88 --
3/19/2008 MW-01D 9.62 21.87 12.25 --
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Well 
Pair Collection Date Well ID
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Groundwater 
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Top of Well 
Casing Elevation 

(MLLW)

Groundwater 
Elevation 

(MLLW) (a)
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Elevation Goal 

(b) Goal Exceeded?

4/28/2008 MW-01S 6.06 21.64 15.58 --
4/28/2008 MW-01D 8.65 21.87 13.22 --

5/31/2008 MW-01S 6.53 21.64 15.11 --
5/31/2008 MW-01D 8.72 21.87 13.15 --

6/30/2008 MW-01S 6.74 21.64 13.61 --
6/30/2008 MW-01D 7.94 21.87 13.04 --

7/12/2008 MW-01S 6.92 21.64 14.72 --
7/12/2008 MW-01D 10.94 21.87 10.93 --

8/28/2008 MW-01S 7.62 21.64 14.02 --
8/28/2008 MW-01D 11.03 21.87 10.84 --

9/20/2008 MW-01S 7.75 21.64 13.89 --
9/20/2008 MW-01D 8.58 21.87 13.29 --

10/12/2008 MW-01S 7.76 21.64 13.88 --
10/12/2008 MW-01D 8.59 21.87 13.28 --

11/30/2008 MW-01S 6.93 21.64 14.71 --
11/30/2008 MW-01D 8.44 21.87 13.43 --

12/31/2008 MW-01S 6.86 21.64 14.78 --
12/31/2008 MW-01D 7.81 21.87 14.06 --

1/31/2009 MW-01S 6.54 21.64 15.10 --
1/31/2009 MW-01D 9.94 21.87 11.93 --

2/23/2009 MW-01S 6.73 21.64 14.91 --
2/23/2009 MW-01D 9.27 21.87 12.60 --

3/29/2009 MW-01S 6.67 21.64 14.97 --
3/29/2009 MW-01D 11.20 21.87 10.67 --

4/18/2009 MW-01S 6.61 21.64 15.03 --
4/18/2009 MW-01D 10.30 21.87 11.57 --

5/16/2009 MW-01S 6.34 21.64 15.30 --
5/16/2009 MW-01D 9.21 21.87 12.66 --

6/21/2009 MW-01S 6.81 21.64 14.83 --
6/21/2009 MW-01D 8.52 21.87 13.35 --

7/20/2009 MW-01S 7.21 21.64 14.43 --
7/20/2009 MW-01D 7.12 21.87 14.75 --

8/10/2009 MW-01S 7.40 21.64 14.24 --
8/10/2009 MW-01D 8.36 21.87 13.51 --
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Well 
Pair Collection Date Well ID

Depth to 
Groundwater 

(ft) (a)

Top of Well 
Casing Elevation 

(MLLW)

Groundwater 
Elevation 

(MLLW) (a)
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Elevation Goal 

(b) Goal Exceeded?

9/7/2009 MW-01S 7.79 21.64 13.85 --
9/7/2009 MW-01D 9.28 21.87 12.59 --

10/10/2009 MW-01S 8.19 21.64 13.45 --
10/10/2009 MW-01D 8.67 21.87 13.20 --

11/28/2009 MW-01S 7.48 21.64 14.16 --
11/28/2009 MW-01D 8.76 21.87 13.11 --

12/31/2009 MW-01S 7.22 21.64 14.42 --
12/31/2009 MW-01D 6.35 21.87 15.52 --

1/14/2010 MW-01S 6.96 21.64 14.68 --
1/14/2010 MW-01D 6.94 21.87 14.93 --

2/21/2010 MW-01S 6.41 21.64 15.23 --
2/21/2010 MW-01D 7.15 21.87 14.72 --

3/17/2010 MW-01S 6.28 21.64 15.36 --
3/17/2010 MW-01D 8.24 21.87 13.63 --

4/25/2010 MW-01S 6.31 21.64 15.33 --
4/25/2010 MW-01D 8.61 21.87 13.26 --

5/16/2010 MW-01S 6.52 21.64 15.12 --
5/16/2010 MW-01D 10.69 21.87 11.18 --

6/26/2010 MW-01S 6.84 21.64 14.80 --
6/26/2010 MW-01D 10.04 21.87 11.83 --

7/23/2010 MW-01S 7.03 21.64 14.61 --
7/23/2010 MW-01D 10.75 21.87 11.12 --

8/30/2010 MW-01S 7.48 21.64 14.16 --
8/30/2010 MW-01D 8.82 21.87 13.05 --

9/30/2010 MW-01S 7.26 21.64 14.38 --
9/30/2010 MW-01D 8.00 21.87 13.87 --

10/18/2010 MW-01S 7.24 21.64 14.40 --
10/18/2010 MW-01D 12.53 21.87 9.34 --

11/29/2010 MW-01S 6.84 21.64 14.80 --
11/29/2010 MW-01D 9.66 21.87 12.21 --

12/25/2010 MW-01S 6.54 21.64 15.10 --
12/25/2010 MW-01D 6.41 21.87 15.46 --

1/29/2011 MW-01S 6.49 21.64 15.15 --
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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?

1/29/2011 MW-01D 7.72 21.87 14.15 --

2/20/2011 MW-01S 6.48 21.64 15.16 --
2/20/2011 MW-01D 9.40 21.87 12.47 --

3/24/2011 MW-01S 5.86 21.64 15.78 --
3/24/2011 MW-01D 5.93 21.87 15.94 --

4/23/2011 MW-01S 5.98 21.64 15.66 --
4/23/2011 MW-01D 10.67 21.87 11.20 --

5/30/2011 MW-01S 6.53 21.64 15.11 --
5/30/2011 MW-01D 10.63 21.87 11.24 --

6/26/2011 MW-01S 7.01 21.64 14.63 --
6/26/2011 MW-01D 8.44 21.87 13.43 --

7/30/2011 MW-01S 7.13 21.64 14.51 --
7/30/2011 MW-01D 10.85 21.87 11.02 --

8/8/2011 MW-01S 7.20 21.64 14.44 --
8/8/2011 MW-01D 10.94 21.87 10.93 --

9/24/2011 MW-01S 7.51 21.64 14.13 --
9/24/2011 MW-01D 10.65 21.87 11.22 --

10/29/2011 MW-01S 7.74 21.64 13.90 --
10/29/2011 MW-01D 7.90 21.87 13.97 --

11/26/2011 MW-01S 7.30 21.64 14.34 --
11/26/2011 MW-01D 6.53 21.87 15.34 --

12/26/2011 MW-01S 7.62 21.64 14.02 --
12/26/2011 MW-01D 8.70 21.72 (f) 13.02 --

1/28/2012 MW-01S 6.41 21.64 15.23 --
1/28/2012 MW-01D 7.24 21.72 (f) 14.48 --

2/26/2012 MW-01S 6.41 21.64 15.23 --
2/26/2012 MW-01D 10.20 21.72 (f) 11.52 --

3/7/2012 MW-01S 6.66 21.64 14.98 --
3/7/2012 MW-01D 9.18 21.72 (f) 12.54 --

4/21/2012 MW-01S 6.67 21.64 14.97 --
4/21/2012 MW-01D 8.87 21.72 (f) 12.85 --

5/19/2012 MW-01S 6.63 21.64 15.01 --
5/19/2012 MW-01D 9.50 21.72 (f) 12.22 --
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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?

6/30/2012 MW-01S 6.33 21.64 15.31 --
6/30/2012 MW-01D 7.94 21.72 (f) 13.78 --

7/27/2012 MW-01S 6.20 21.64 15.44 --
7/27/2012 MW-01D 8.26 21.72 (f) 13.46 --

8/12/2012 MW-01S 6.04 21.64 15.60 --
8/12/2012 MW-01D 8.32 21.72 (f) 13.40 --

9/30/2012 MW-01S 6.11 21.64 15.53 --
9/30/2012 MW-01D 8.21 21.72 (f) 13.51 --

10/24/2012 MW-01S 6.49 21.64 15.15 --
10/24/2012 MW-01D 9.30 21.72 (f) 12.42 --

11/24/2012 MW-01S 5.81 21.64 15.83 --
11/24/2012 MW-01D 7.09 21.72 (f) 14.63 --

12/30/2012 MW-01S 5.85 21.64 15.79 --
12/30/2012 MW-01D 7.58 21.72 (f) 14.14 --

1/25/2013 MW-01S 6.37 21.64 15.27 --
1/25/2013 MW-01D 7.00 21.72 (f) 14.72 --

2/9/2013 MW-01S 6.71 21.64 14.93 --
2/9/2013 MW-01D 7.17 21.72 (f) 14.55 --

3/31/2013 MW-01S 6.96 21.64 14.68 --
3/31/2013 MW-01D 10.61 21.72 (f) 11.11 --

4/29/2013 MW-01S 7.15 21.64 14.49 --
4/29/2013 MW-01D 10.88 21.72 10.84 --

5/31/2013 MW-01S 7.42 21.64 14.22 --
5/31/2013 MW-01D 10.17 21.72 11.55 --

6/9/2013 MW-01S 7.47 21.64 14.17 --
6/9/2013 MW-01D 10.86 21.72 10.86 --

7/21/2013 MW-01S 7.68 21.64 13.96 --
7/21/2013 MW-01D 8.57 21.72 13.15 --

7/29/2015  P:\021\039\FileRm\R\LTGCM Annuals\2014 LTGCM Annual\Appendices\App A Backup\Cumulative wl.xlsxCumulative-A-2

LANDAU ASSOCIATES



TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON

Page 35 of 42

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?

8/29/2013 MW-01S 7.99 21.64 13.65 --
8/29/2013 MW-01D 10.11 21.72 11.61 --

9/21/2013 MW-01S 7.89 21.64 13.75 --
9/21/2013 MW-01D 7.99 21.72 13.73 --

10/6/2013 MW-01S 7.42 21.64 14.22 --
10/6/2013 MW-01D 8.36 21.72 13.36 --

11/10/2013 MW-01S 7.77 21.64 13.87 --
11/10/2013 MW-01D 7.70 21.72 14.02 --

12/15/2013 MW-01S 7.93 21.64 13.71 --
12/15/2013 MW-01D 7.38 21.72 14.34 --

1/5/2014 MW-01S 9.42 21.64 12.22 --
1/5/2014 MW-01D 8.13 21.72 13.59 --

2/1/2014 MW-01S 7.93 21.64 13.71 --
2/1/2014 MW-01D 7.79 21.72 13.93 --

3/1/2014 MW-01S 7.37 21.64 14.27 --
3/1/2014 MW-01D 7.36 21.72 14.36 --

4/6/2014 MW-01S 7.05 21.64 14.59 --
4/6/2014 MW-01D 8.86 21.72 12.86 --

5/17/2014 MW-01S 6.95 21.64 14.69 --
5/17/2014 MW-01D 8.97 21.72 12.75 --

6/22/2014 MW-01S 7.42 21.64 14.22 --
6/22/2014 MW-01D 8.54 21.72 13.18 --

7/5/2014 MW-01S 7.62 21.64 14.02 --
7/5/2014 MW-01D 8.80 21.72 12.92 --

8/12/2014 MW-01S 7.97 21.64 13.67 --
8/12/2014 MW-01D 10.29 21.72 11.43 --

9/23/2014 MW-01S 8.25 21.64 13.39 --
9/23/2014 MW-01D 7.88 21.72 13.84 --

10/11/2014 MW-01S 8.46 21.64 13.18 --
10/11/2014 MW-01D 8.63 21.72 13.09 --

11/9/2014 MW-01S 7.86 21.64 13.78 --
11/9/2014 MW-01D 7.67 21.72 14.05 --

12/7/2014 MW-01S 7.74 21.64 13.90 --
12/7/2014 MW-01D 7.36 21.72 14.36 --
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

1/3/2015 MW-01S 7.49 21.64 14.15 --
1/3/2015 MW-01D 6.87 21.72 14.85 --

2/14/2015 MW-01S 7.2 21.64 14.44 --
2/14/2015 MW-01D 7.79 21.72 13.93 --

3/9/2015 MW-01S 7.48 21.64 14.16 --
3/9/2015 MW-01D 7.02 21.72 14.70 --

Yes
7 11/8/2006 MW-05S 12.29 29.25 16.96 16.50 --

11/8/2006 MW-05D 14.36 28.10 13.74 --
No

12/31/2006 MW-05S 11.07 29.25 18.18 16.50 --
12/31/2006 MW-05D 11.96 28.10 16.14 --

No
3/2/2007 MW-05S 12.53 29.25 16.72 16.50 --
3/2/2007 MW-05D 16.18 28.10 11.92 --

No
3/31/2007 MW-05S 12.19 29.25 17.06 16.50 --
3/31/2007 MW-05D 16.22 28.10 11.88 --

No
4/23/2007 MW-05S 13.63 29.25 15.62 16.50 --
4/23/2007 MW-05D 13.93 28.10 14.17 --

No
5/28/2007 MW-05S 15.03 29.25 14.22 16.50 --
5/28/2007 MW-05D 16.01 28.10 12.09 --

No
6/30/2007 MW-05S 15.12 29.25 14.13 16.50 --
6/30/2007 MW-05D 17.80 28.10 10.30 --

--
8/1/2007 MW-05S 15.15 29.25 14.10 16.50 --
8/1/2007 MW-05D 18.67 28.10 9.43 --

--
9/29/2007 MW-05S 16.55 29.25 12.70 16.50 --
9/29/2007 MW-05D 16.50 28.10 11.60 --

--
11/22/2007 MW-05S 15.04 29.25 14.21 16.50 --
11/22/2007 MW-05D 12.63 28.10 15.47 --

--
1/26/2008 MW-05S 13.25 29.25 16.00 16.50 --
1/26/2008 MW-05D 15.45 28.10 12.65 --

No
2/28/2008 MW-05S 12.56 29.25 16.69 16.50 --
2/28/2008 MW-05D 17.81 28.10 10.29 --

No
3/19/2008 MW-05S 13.44 29.25 15.81 16.50 --
3/19/2008 MW-05D 17.97 28.10 10.13 --

No
4/28/2008 MW-05S 13.79 29.25 15.46 16.50 --
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TABLE A-2
CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

4/28/2008 MW-05D 16.16 28.10 11.94 --
No

5/31/2008 MW-05S 14.08 29.25 15.17 16.50 --
5/31/2008 MW-05D 15.63 28.10 12.47 --

No
6/30/2008 MW-05S 15.02 29.25 12.70 16.50 --
6/30/2008 MW-05D 14.00 28.10 11.60 --

No
7/12/2008 MW-05S 15.22 29.25 14.03 16.50 --
7/12/2008 MW-05D 16.33 28.10 11.77 --

No
8/28/2008 MW-05S 16.03 29.25 13.22 16.50 --
8/28/2008 MW-05D 18.98 28.10 9.12 --

No
9/20/2008 MW-05S NM 29.25 -- 16.50 --
9/20/2008 MW-05D NM 28.10 -- --

No
10/12/2008 MW-05S NM 29.25 -- 16.50 --
10/12/2008 MW-05D NM 28.10 -- --

No
11/30/2008 MW-05S NM 29.25 -- 16.50 --
11/30/2008 MW-05D NM 28.10 -- --

No
12/31/2008 MW-05S NM 29.25 -- 16.50 --
12/31/2008 MW-05D NM 28.10 -- --

No
1/31/2009 MW-05S 15.38 29.45 (d) 14.07 16.50 --
1/31/2009 MW-05D 16.77 26.50 (d) 9.73 --

No
2/23/2009 MW-05S 15.85 29.45 (d) 13.60 16.50 --
2/23/2009 MW-05D 12.01 26.50 (d) 14.49 --

No
3/29/2009 MW-05S 15.17 29.45 (d) 14.28 16.50 --
3/29/2009 MW-05D 13.86 26.50 (d) 12.64 --

No
4/18/2009 MW-05S 15.63 29.45 (d) 13.82 16.50 --
4/18/2009 MW-05D 14.41 26.50 (d) 12.09 --

No
5/16/2009 MW-05S 15.09 29.45 (d) 14.36 16.50 --
5/16/2009 MW-05D 13.88 26.50 (d) 12.62 --

No
6/21/2009 MW-05S 16.38 29.45 (d) 13.07 16.50 --
6/21/2009 MW-05D 11.01 26.50 (d) 15.49 --

No
7/20/2009 MW-05S 16.95 29.45 (d) 12.50 16.50 --
7/20/2009 MW-05D 12.71 26.50 (d) 13.79 --

No
8/10/2009 MW-05S 16.82 29.45 (d) 12.63 16.50 --
8/10/2009 MW-05D 12.10 26.50 (d) 14.40 --

No
9/7/2009 MW-05S 18.33 29.45 (d) 11.12 16.50 --
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CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

9/7/2009 MW-05D 14.02 26.50 (d) 12.48 --
No

10/10/2009 MW-05S 19.16 29.45 (d) 10.29 16.50 --
10/10/2009 MW-05D 13.31 26.50 (d) 13.19 --

No
11/28/2009 MW-05S 17.31 29.45 (d) 12.14 16.50 --
11/28/2009 MW-05D 13.14 26.50 (d) 13.36 --

No
12/31/2009 MW-05S 16.66 29.45 (d) 12.79 16.50 --
12/31/2009 MW-05D 9.69 26.50 (d) 16.81 --

No
1/14/2010 MW-05S 14.89 29.45 (d) 14.56 16.50 --
1/14/2010 MW-05D 11.81 26.50 (d) 14.69 --

No
2/21/2010 MW-05S 14.71 29.45 (d) 14.74 16.50 --
2/21/2010 MW-05D 10.63 26.50 (d) 15.87 --

No
3/17/2010 MW-05S 13.53 29.45 (d) 15.92 16.50 --
3/17/2010 MW-05D 11.63 26.50 (d) 14.87 --

No
4/25/2010 MW-05S 16.11 29.45 (d) 13.34 16.50 --
4/25/2010 MW-05D 12.26 26.50 (d) 14.24 --

Yes
5/16/2010 MW-05S 16.14 29.45 (d) 13.31 16.50 --
5/16/2010 MW-05D 14.97 26.50 (d) 11.53 --

No
6/26/2010 MW-05S 17.07 29.45 (d) 12.38 16.50 --
6/26/2010 MW-05D 15.20 26.50 (d) 11.30 --

No
7/23/2010 MW-05S 17.73 29.45 (d) 11.72 16.50 --
7/23/2010 MW-05D 15.31 26.50 (d) 11.19 --

No
8/30/2010 MW-05S 15.58 29.45 (d) 13.87 16.50 --
8/30/2010 MW-05D 12.01 26.50 (d) 14.49 --

No
9/30/2010 MW-05S 14.32 29.45 (d) 15.13 16.50 --
9/30/2010 MW-05D 12.83 26.50 (d) 13.67 --

No
10/18/2010 MW-05S 15.52 29.45 (d) 13.93 16.50 --
10/18/2010 MW-05D 15.58 26.50 (d) 10.92 --

No
11/29/2010 MW-05S 15.14 29.45 (d) 14.31 16.50 --
11/29/2010 MW-05D 10.32 26.50 (d) 16.18 --

Yes
12/25/2010 MW-05S 13.03 29.45 (d) 16.42 16.50 --
12/25/2010 MW-05D 9.02 26.50 (d) 17.48 --

No
1/29/2011 MW-05S 13.29 29.45 (d) 16.16 16.50 --
1/29/2011 MW-05D 11.80 26.50 (d) 14.70 --

No
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CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

2/20/2011 MW-05S 13.22 29.45 (d) 16.23 16.50 --
2/20/2011 MW-05D 14.33 26.50 (d) 12.17 --

Yes
3/24/2011 MW-05S 13.15 29.45 (d) 16.30 16.50 --
3/24/2011 MW-05D 9.11 26.50 (d) 17.39 --

No
4/23/2011 MW-05S 12.78 29.45 (d) 16.67 16.50 --
4/23/2011 MW-05D 16.44 26.50 (d) 10.06 --

Yes
5/30/2011 MW-05S 13.40 29.45 (d) 16.05 16.50 --
5/30/2011 MW-05D 16.18 26.50 (d) 10.32 --

No
6/26/2011 MW-05S 13.94 29.45 (d) 15.51 16.50 --
6/26/2011 MW-05D 12.31 26.50 (d) 14.19 --

No
7/30/2011 MW-05S 14.08 29.45 (d) 15.37 16.50 --
7/30/2011 MW-05D 17.13 26.50 (d) 9.37 --

No
8/8/2011 MW-05S 14.27 29.45 (d) 15.18 16.50 --
8/8/2011 MW-05D 15.50 26.50 (d) 11.00 --

Yes
9/24/2011 MW-05S 14.42 29.45 (d) 15.03 16.50 --
9/24/2011 MW-05D 16.02 26.50 (d) 10.48 --

No
10/29/2011 MW-05S 14.62 29.45 (d) 14.83 16.50 --
10/29/2011 MW-05D 11.59 26.50 (d) 14.91 --

No
11/26/2011 MW-05S 12.74 29.45 (d) 16.71 16.50 --
11/26/2011 MW-05D 10.19 26.50 (d) 16.31 --

Yes
12/26/2011 MW-05S 14.43 29.45 (d) 15.02 16.50 --
12/26/2011 MW-05D 13.68 26.50 (d) 12.82 --

Yes
1/28/2012 MW-05S 13.28 29.45 (d) 16.17 16.50 --
1/28/2012 MW-05D 10.15 26.50 (d) 16.35 --

Yes
2/26/2012 MW-05S 12.81 29.45 (d) 16.64 16.50 --
2/26/2012 MW-05D 15.87 26.50 (d) 10.63 --

Yes
3/7/2012 MW-05S 13.30 29.45 (d) 16.15 16.50 --
3/7/2012 MW-05D 15.35 26.50 (d) 11.15 --

No
4/21/2012 MW-05S 12.79 29.45 (d) 16.66 16.50 --
4/21/2012 MW-05D 12.84 26.50 (d) 13.66 --

No
5/19/2012 MW-05S 13.54 29.45 (d) 15.91 16.50 --
5/19/2012 MW-05D 14.39 26.50 (d) 12.11 --

No
6/30/2012 MW-05S 13.20 29.45 (d) 16.25 16.50 --
6/30/2012 MW-05D 10.74 26.50 (d) 15.76 --
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CASCADE POLE SITE
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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?

No
7/27/2012 MW-05S 13.26 29.45 (d) 16.19 16.50 --
7/27/2012 MW-05D 13.21 26.50 (d) 13.29 --

No
8/12/2012 MW-05S 11.66 29.45 (d) 17.79 16.50 --
8/12/2012 MW-05D 12.99 26.50 (d) 13.51 --

No
9/30/2012 MW-05S 13.23 29.45 (d) 16.22 16.50 --
9/30/2012 MW-05D 11.39 26.50 (d) 15.11 --

No
10/24/2012 MW-05S 13.45 29.45 (d) 16.00 16.50 --
10/24/2012 MW-05D 14.10 26.50 (d) 12.40 --

No
11/24/2012 MW-05S 11.57 29.45 (d) 17.88 16.50 --
11/24/2012 MW-05D 10.2 26.50 (d) 16.3 --

No
12/30/2012 MW-05S 12.23 29.45 (d) 17.22 16.50 --
12/30/2012 MW-05D 12.05 26.50 (d) 14.45 --

No
1/25/2013 MW-05S 10.55 29.45 (d) 18.90 16.50 --
1/25/2013 MW-05D 13.13 26.50 (d) 13.37 --

No
2/9/2013 MW-05S 10.16 29.45 (d) 19.29 16.50 --
2/9/2013 MW-05D 13.60 26.50 (d) 12.90 --

No
3/31/2013 MW-05S 13.61 29.45 (d) 15.84 16.50 --
3/31/2013 MW-05D 16.55 26.50 (d) 9.95 --

No
4/29/2013 MW-05S 13.84 29.45 15.61 16.50 --
4/29/2013 MW-05D 14.19 26.50 12.31 --

No
5/31/2013 MW-05S 14.42 29.45 15.03 16.50 --
5/31/2013 MW-05D 14.81 26.50 11.69 --

No
6/9/2013 MW-05S 14.43 29.45 15.02 16.50 --
6/9/2013 MW-05D 16.60 26.50 9.90 --

No
7/21/2013 MW-05S 14.63 29.45 14.82 16.50 --
7/21/2013 MW-05D 11.63 26.50 14.87 --

No
8/29/2013 MW-05S 14.92 29.45 14.53 16.50 --
8/29/2013 MW-05D 14.51 26.50 11.99 --

No
9/21/2013 MW-05S 14.56 29.45 14.89 16.50 --
9/21/2013 MW-05D 13.68 26.50 12.82 --

No
10/6/2013 MW-05S 13.06 29.45 16.39 16.50
10/6/2013 MW-05D 12.61 26.50 13.89 --

11/10/2013 MW-05S 14.15 29.45 15.30 16.50
11/10/2013 MW-05D 11.59 26.50 14.91 --
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CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

12/15/2013 MW-05S 14.61 29.45 14.84 16.50
12/15/2013 MW-05D 10.91 26.50 15.59 --

1/5/2014 MW-05S 14.91 29.45 14.54 16.50
1/5/2014 MW-05D 14.88 26.50 11.62 --

2/1/2014 MW-05S 14.37 29.45 15.08 16.50
2/1/2014 MW-05D 12.02 26.50 14.48 --

3/1/2014 MW-05S 13.03 29.45 16.42 16.50
3/1/2014 MW-05D 10.92 26.50 15.58 --

4/6/2014 MW-05S 13.39 29.45 16.06 16.50
4/6/2014 MW-05D 13.64 26.50 12.86 --

5/17/2014 MW-05S 13.34 29.45 16.11 16.50
5/17/2014 MW-05D 12.97 26.50 13.53 --

6/22/2014 MW-05S 14.12 29.45 15.33 16.50
6/22/2014 MW-05D 11.81 26.50 14.69 --

7/5/2014 MW-05S 14.35 29.45 15.10 16.50
7/5/2014 MW-05D 13.17 26.50 13.33 --

8/12/2014 MW-05S 14.52 29.45 14.93 16.50
8/12/2014 MW-05D 15.60 26.50 10.90 --

9/23/2014 MW-05S 14.79 29.45 14.66 16.50
9/23/2014 MW-05D 13.18 26.50 13.32 --

10/11/2014 MW-05S 14.98 29.45 14.47 16.50 No
10/11/2014 MW-05D 13.23 26.50 13.27 -- --

11/9/2014 MW-05S 13.53 29.45 15.92 16.50 No
11/9/2014 MW-05D 13.27 26.50 13.23 -- --

12/7/2014 MW-05S 13.87 29.45 15.58 16.50 No
12/7/2014 MW-05D 11.53 26.50 14.97 -- --

1/3/2015 MW-05S 13.58 29.45 15.87 16.50 No
1/3/2015 MW-05D 10.05 26.50 16.45 -- --

2/14/2015 MW-05S 13.16 29.45 16.29 16.50 No
2/14/2015 MW-05D 11.99 26.50 14.51 -- --

3/9/2015 MW-05S 13.94 29.45 15.51 16.50 No
3/9/2015 MW-05D 10.95 26.50 15.55 -- --
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CUMULATIVE GROUNDWATER ELEVATIONS

CASCADE POLE SITE
PORT OF OLYMPIA, WASHINGTON
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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?

NM = Not measured.
NA = Not available.
MLLW = Mean low low water.
Groundwater elevations determined by subtracting depth to groundwater below top of casing (ft) 

from top of well casing elevation (MLLW, ft).

(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 was cut down 0.2 ft to
      make room for new well monument lid. 
(d)  Wells MW-02s, MW-02d, MW-05s, and MW-05d were modified during construction activities and re-surveyed
       February 2009.
(e)  MW-02D and MW-02S inner north rim elevations modified in September 2011.
(f)  On 12/8/11, the inner well casing was cut down at MW-01D by 0.15 ft. Outer casing cut down corresponding amount.
      New MW-01D measuring point elevation is 21.72 ft MLLW.
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Laboratory Analytical Results
 
 
 
 
 
 













































































































































































J/ F- Ana I yti cal Resou rces, I n co rporated

-aU Analytical Chemists and Consultants

April 8,2015

Chris Kimmel
Landau Associates, Inc.
130 2"d Avenue S.
Edmonds, WA 98020

RE: Project: Port of Olympia,2l039.l20.l2l
ARI Job Noz Z7-61

Dear Chris:

Please find enclosed the original Chain-of-Custody record (COC), sample receipt
documentation, and frnal results for the project referenced above. Analytical Resources,
Inc. accepted fifteen water samples and a trip blank in good condition on March 10,2015.

Please refer to the Case Narrative for details regarding requested analyses.

An electronic copy of this report and all associated ARI raw data will be kept on file with
ARI. Should you have any questions or problems, please feel free to contact me at any
time.

Sincerely,
ANALYJIqAL RESOURCES, INC.

n/, (fil <T,/--'U't/ i)A L.- / JL' \-
Kelly Bottdm
Client Services Manaser
(206) 69s-62rr

Enclosures

Page I ot-'72

4611 South 134th Place. Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax
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Analytical Resources, I ncorporated
Analytical Chemists and Consu ltants

oo",**/ ^ l-,
COC No(s). red Other:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) . ..........

AssignedARf Job 
"" 

%Vo\

I:jt".tr:",!!glle(s) ('C) (recommended 2.0-6.0 "C for chemrstry)
trttu.ll_>Jrz_
lf cooler temperature is out of compliance fill out form 00070F

@
NO

NO

3.i

YES

@(a
52 LLJ 3L 3L 2,L 1'+,1' I

Temp Gun to*:2odfr79-
coolerAccepteaoy: e* oate,3-,--(o'/(.-rme' 19SI;1

Complete custody foms and attach all shipping documents

Cooler Receipt Form

Project

Delivered by

Tracking No'

Fed-Ex UPS Courrer

Log-ln Phase:

Was a temperature blank included in the cooler? . .. .. .

What kind of packing material was used? ... B

Was sufficient ice used (if appropriate)? .. . . . . . . ... ... ..

Were all bottles sealed in individual plastic bags?

Dd all bottles arrive in good condrtion (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

\l/ere all VOC vials free of air bubbles?

Was sufficientamountof sample sent in each bottle? ..........

'* Notify Project Manager of discrepancies or concems *

, @ ;;;;";, 1rd6?a Foam B,ock Paper

NA

Other:

@
YES

&
NO

@
NO

NO

@
NO

NO

NO

@
NO

@
NA

YES

@
@
YES

YES

Split by:

Sample lD on Bottle Sample lD on GOC $amDle lu on tsottle sample lu on uuu

Additional Notes, Di screpancles, & Resolu(ions.'
-t7. p bl"nV l,oo L ci.,tl(s (,5 V^J- tZ - Jn\ n,

P718* s'-,. t
LC0*-9 = Sttt' L+\

ft\rt -t)G : Snt

to13
(e6z

( o|z
L4 I (t'Z

Tr;Fak"Lo.=
Sor* i.''. lrtU

Bv' J\ Date s /u lS
I-ARGf Ar Bilbttes

> 4 rnnr

orl
Small) <2mm)

Peabubbles ) "pb" ( 2 to<4 mm )

Large)"lg"(4to<6mm)
Headspace)"hs" (>6mm)

0016F
312t10

Revision 014gHS€ : #**#3
Cooler Receipt Form



Sample ID Cross Reference Report

ARI Job No: 226I
Client: Landau Associates, Inc.

Project Event: 2I039. I20.I2I
Project Name: Port of Olympia

trs!fisr5(o
INCORPORATED

Samp1e ID
ARI

Lab ID
ARI

IJIt.tSi ID t'latrix Sample Date/Tine \ITSR

r_. Pz-L2-201s0309
2. PZ-13-20I50309
3. Pz-30-20I50309
4. MW-O5S-20150309
5. CW-13-20150309
6. MW-05D-20150309
1. PZ-I8-20I50309
8 . PZ-1,1-2075030 9

9. MW-025-20150309
10. LW-3-20150309
11. LW4R-20150309
12. PZ-1,9-20I50309
13. MWO2D-20150309
14. MW-01S-20150309
15. MW-01D-20150309
1,6. Trip B1anks

03/09/1,5 09:55
03/09/15 09:58
03/09/15 13:37
03/09/15 13:33
03/09/1,5 13:36
03/09/75 1,4:46
03/09/15 1,7:1,6
03/09/75 L6:20
03/09/15 15:05
03/09/15 16:15
03/09/ 15 17:09
03/I0/15 09:20
03/I0/15 I0:24
03/I0/1,5 10:19
03/1,0/11'5 11:34
03/09/15

03/I0/ 15 15:58
03/1,0/15 15:58
03/10/15 15:58
03/70/15 15:58
03/I0/75 15:58
03/I0/1,5 15:58
03/1,0/1,5 15:58
03/I0/1,5 15:58
03/10/15 15:58
03/70/15 15:58
03/L0/15 l-5:58
03/70/ 15 15:58
03/I0/75 15:58
03/I0/ 15 15:58
03/10/15 15:58
03/1,0/15 15:58

ZZ6IA
LlJOIlJ
zz6Lc
ZZ6ID
zz6LE
LLOTI
ZJZrOlU
zz61,H
ZZ61.I
ZZ61-J
zz6LK
ZZ6IL
ZZ6IM
ZZ6IN
zz610
zz61,P

ra-tt4z5
15- 4 426
L5-442'7
1"5- 4 428
),5- 4429
15-4430
75- 4 431,
15- 4 432
15-4433
15-4434
1 q-I1?q
r-5-4436
15-4431
15-4438
L5- 4 439
L5-4440

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

lof]'Printed 03/II/15 Paqe

. Zffi{{ ; #ffi##*€
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Anatyticat Resources, Incorporated

a, Analgical Chemists and Consultants

Data Reporting Qualifiers
Effective 2i1U2011

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

" Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to +1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported
concentration

" Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5Yo of
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established
reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2o%oDrift or minimum
RRF).

Page 1 of3
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NA

NR

NS

M

M2

@

EMPC

N

Y

Anallrtical Resources, Incorporated
Anal1ft ical Chemists and Consultants

Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value "calculated tor 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

The analyte was detected on both chromatographic columns but the
quantified values differ by >40% RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

c

P

X

z

Page 2 of 3
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t AnallrticalResources,Incorporated

at Analytical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of "fines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3
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ORGATIIICS AI.IALYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction Method: S[.I3520C
Page 1 of 1

Lab Sampfe fD: 2267A
LIMS ID: 15-4425
Matrix: Water , ..\-
Data Rel-ease Authorizedr \l I )
Reported: O4/04/I5 v1 /

Date Extracted: 03/1"6/15
Date Analyzed: 03/30 /15 27:22''-fnstrument/AnaIvst : NT6/ JZ

CAS Nunber Anal-yte

arsbfisrb@
sanpre rD: pz-L2-2oLso3ollcoRPoRATED

SAI{PLE

QC Report No: ZZ6L-Landau Associates, Inc
Prn-i enl- . p^-f a€ n .l *^.; -! !vJ uuL . ! v! L v! vrytrrPra

21039.720.1,21
Date Sampl-ed: 03 / 09 / L5

Date Received: 03/lO/75

Sample Amoirnt: 5OO mL
Final- Extract Volume: 0.50 mL

Diluti-on Factor: 1.00

RL Resu]-t

9]--20-3
91-57-6
208-96-8
83-32-9
I32-64-9
86-7 3-1
87-86-s
85-01-8
86-7 4-8
120-12-1
20 6- 4 4-0
L29-00-0
5 6-55-3
2r8-0L-9
50-32-8
1 93- 3 9-s
53-70-3
19L-24-2
90-12-0

Nlrnhf h: I ona

2-Ma1- hrzl n:nht- h: l_gng
n^^n^hLFL,,l ^^^nugr ro}Jrl L I ry I Er re
Anan rnh f han a

Dibenzofuran
Fluorene
Pent:r-hl nrnnhcn6l
Phenanthrene
Carbazofe
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Rcnza /: \ nrzrana

f ndeno (I, 2, 3-cd) pyrene
nj !-^^ - I ^ | \ --+L-u!IJer|z ( d., rr / dII Lltracene
Benzo(g,h,i)perylene
1-Methylnaphthalene

Reported in pgll, (ppb)

Semivolatil-e Surrogate Recovery

2 - Ffuorob iphenyl
r]'l 4 -n-Ta rnl'r an rz I
. A c_T-: L-^-^^henolLt at v a!fu!vlrrv}Jr

80.0?
92 .0e"

108%

.0

.0

.0

.0

.0

.0
10
.0

n

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1

I
1

I
1

1

1

1
1
1
1
1
1
1
1
1

1
1

< 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
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

FORM I EHffi9 : ffi#ffi9#



ORGA}IICS AI.IATYSIS DATA SHEET
Semivolatiles by SV[8270D GCIMS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: MB-031615
LIMS ID:. 15-4426
Matrix: Water r r/-\Data Rel-ease Authori zed, \ l\ | \Reported: 04/04/15 V r,/

Date Extracted: 03/76/15
Date Analyzed: 03/30/15 19:43
Instrument/Ana1yst : NT 6 / JZ

CAS Nunber Analyte

*rsbffsr!@
INCORPORATED

Sanple ID: MB-031615
METHOD BI,AI\TK

QC Report No: ZZ6L-Landau Associates, Inc.
Project: Port of Olympia

21039.I20.I2I
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Dilution Factor: 1.00

RL Result

91,-20-3
97-5'7 -6
208-96-8
B3-32-9
r32-64-9
86-'7 3-'7
87-86-5
85-01-8
86-1 4-8
L20-12-1
206- 44-0
129-00-0
56-55-3
2L8-0r-9
50-32-8
1 93- 3 9-s
53-70-3
1o.1_)A_)
90-L2-0

Nl:nl-rl- ha l ana

2 -Methylnaphthalene
n^^^-^LrL,,t ^-^nuErraPrrLrlyfvlrg
Aconrnlr1-lrana

Dibenzofuran
Ffuorene
Pantech 1 nrnnhcnof
Phenanthrene
Carbazol-e
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn 1: \ nrrrona

Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Renzn /c- h - i \ nerrrlgng\ Y f 't, 

L I yvL J

T -Me1-hrrl nanhth:1 gpg

Reported in pglL (ppb)

Semivolatile Sumogate Recovery

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

<10u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 U
1.0 u
1.0 u
1.0 u
1.0 u

2 - Fl-uorobiphenyl
rl -l 4 -n-Tarnl-r onrr'l
. A e-ar:h-^-^^henof4r 1t w

88.0U
L12e"
113 Z

FORM I Zeffi9 : ###9 S_



ORGAI.IICS AIIALYSIS DATA SHEET
Semivolatiles by Sw8270D GCIMS
Extraction Method: SV[3520C
Pase 1 of 1

arsbfiseb@
INCORPORATED

SanpJ-e ID: PZ-J-3-2O150309
SA}4PLE

/,Z6IB
LIMS ID: ]-5-4426
Matri-x: Water
Data Release Authorized:
Renortecl:- O4 /O4 /15 \D
Date Extracted: 03/L6/L5
Date Anal-yzed: 03/30/L5 21-:56
Instrument/Analvst : NT 6 / JZ

CAS Nunber Analyte

QC Report No: 2261,-Landau Associates, Inc.
Prai anf . Pnrl- nf f)] rmni :e v! vrfrLLyfq

21039.L20.r27
Date Sampled: 03/09/75

Date Received: 03/I0/75

Sample Amount: 500 mL
Final Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Result

9r-20-3
9L-5'7 -6
208-96-8
83-32-9
r32-64-9
86-1 3-1
87-86-5
85-01-8
86-1 4-8
r20-L2-1
206- 44-0
t29-00-0
56-55-3
218-OI-9
s0-32-8
193-39-5
5 3-7 0-3

90-12-0

\T:nfrl-h: I ana

2-Mel-hrrl nanh1-h: I gng
l^^^-^L+L,,1 ^*^nusrroPrr Lrry f glrs
Acon:nhfhona

Dibenzofuran
Ffuorene
Pent ach I oronhenof
Phenanthrene
Carbazole
Anthracene
F-luoranthene
Dr;rana

Benzo la ) anJ-hr^cene
f-hrrrcona
F.anznla\nrrrana

\q/ yJrvrrv

Tndann/'l ? ?-nA\\Lr L, r --/ pyrene
n;L^--l- L\-^+L-DLDer|Z ( d, rr J dII LjII acene
Ronznfc h i)norrrfg11g\ Y t r r t r / uv ! -I'l -Mef hrrl nanhthal.ene

Rannrl-orl in rralT. i/nnh\Lsu trr FtrY/! \t:,Pv,/

SemivolatiJ.e Surogate Recovery

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

<10u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

2 - Fl uorobiphenyl
d1 4 -p-Terphenyl
2, 4, 6-Trlbromophenol

86 .42
99.22

115 Z

FORM I FFffit : ffiffiffi'E fie



ORGAI{ICS A}TATYSIS DATA SHEET
Semivolati1es by S?[8270D GCl]rlS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: ZZ6IC
LIMS ID: 15-442"1
Matrix: Water r rc\Data Rel-ease Authorizedt \ l\1\Reported: 04/04/15 V \)

Date Extracted: 03/16/L5
Date Anaf yzed:. 03/3I/).5 11:05
Instrument/Analyst : NT 6 / JZ

CAS Nunber Anal-yte

AIsbfiSeb@
INCORPORATED

SampJ-e ID: PZ-3O-2OL50309
SA}4PLE

QC Report No: ZZ6L-Landau Associates, Tnc.
Prni anl- . Dnrl- n f f)] rmni r

21039.L20.72L
Date Sampled: 03/09/15

Date Received: 03/10/15

SampJ-e Amount: 500 mL
Final Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Resul-t

9L-20-3
9L-51 -6
208-96-8
83-32-9
L32-64-9
86-1 3-1
87-8 6-5
85-01-8
86-1 4-8
120-L2-1
206- 44-0
12 9-00-0
56-55-3
278-07-9
50-32-8
193-39-5
53-70-3
L9L-24-2
90-12-0

L.4
< 1.0
< 1.0

7.L
< 1.0
< 1.0
< 10

< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

Naphthalene
2 -Methylnaphthalene
Ananrnl_rflrrrl ono

Acenaphthene
Dibenzofuran
Ffuorene
Pentar-hl nrnnhcnnf
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Ran zn t/ r \ nrrrono

f ndeno (L, 2, 3-cd) pyrene
niL^^-t^ t\^^+L-D LtJeLtz ( d, rr/ d.rrLrr.raCene
Renzo lo. h. i \ ncrr;fgpg\Y f L'' + t yvL J

1 -Me1-hrrl n:nhf h:1.gng

Reported in p,g/L (ppb)

Senivol.atile Surrogate Recovery

? - F- l rrarnl-r i nhan rzl
d"l 1-n-Tarnhanrr'l
a A e_T,: h,^h^^rrenof
4t a I v

90. BU

66 .02
1342

U
U
U
U
U
U
U

U

U

U

U
U
U
U
U

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

U

U

FORM I ZHffig : #ffi#Esa



ORGAI{ICS AI\IALYSIS DATA SHEET
Semivolatiles by SW8270D @,/YtS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: ZZ6ID
LIMS ID: L5-4428
Matrix: Water
Data Release Authorized:
Reported:04/04/15

Date Extracted: 03/16/15
Date Anal-yzed: 03 / 3I / 15 II:39
Instrument,/Anaf vst z NT6/JZ

CAS Nunber Analyte

QC Ronnrl- Nln.
Prni aal- .

Als5fi8rb@
INCORPORATED

Sanple ID: M9{-05S-20150309
SAI{PLE

ZZ6I-Landau Associates, Inc.
Port of Olympia
21039.L20.L2L

Date SampJ-ed: 03/09/L5
Date Received: 03/1,0/15

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Dil-ution Factor: 1.00

RL Result

UT)

9L-20-3
9r-5'7 -6
208-96-8
83-32-9
I32-64-9
86-1 3-7
87-86-5
85-01-8
86-'7 4-8
L20-12-7
206-44-O
12 9-00-0
56-55-3
2I8-0I-9
50-32-8
193-39-5
53-70-3
101-)A_t

90-]-2-0

Naphthalene
2-Methvl nanht he lene
Anan:nhfhr;l ana

Acenaphtlrene
Dibenzofuran
Fluorene
Pentar-h I oronhenol
Phenanthrene
Carbazol-e
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ron z a / : \ nrrran a

Indeno (7, 2, 3-ed) pyrene
flil.ron z (a .h ) rnthr3ggy-1g
Rcnzn/a h i\norrT]gpg\Yl!!rLlt/vr_)
1 -Met hrzl n:nh I ha l_ene

Reported in pgll, (ppb)

SemivoJ.atiJ-e Sumogate Recovery

? - I- l r rarnl.r i nfr an rrl
rl-l 1-n-Tarnhanrr'l
. A c_n,:l-,^-^^heno]
1t a, v

U
U

U
U
U

U
U
U

U
U
U

U

U

U
U
U
U

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

L.4
< 1.0
< 1.0

6.5
< 1.0
< 1.0
<10

< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

86 .42
64.02
II6Z

FORM I 87ffi{ ; ffi#@G_ E€



ORGAT\TICS A}TALYSIS DATA SHEET
Semivolatiles by SW8270D CCIMS
Extraction Method: SW3520C
Page 1 of 1

Lab Sampl-e ID: ZZ6IE
LIMS ID: 15-4429
Matrix: Water
Data Rel-ease Authorized:
Reported: 04/04/75

Date Extracted:. 03/16/I5
Date Anafyzed: 03/3I/15 12
Instrument/Analyst : NT 6 / JZ

CAS Number Ana1yte

arsbffsrb@
INCORPORATED

SampJ-e ID: CW-13-20150309
SA}4PLE

QC Report No: ZZ6I-Landau Associates, fnc
Prni ocf . Pnr]- ^€ n l '*^i -L v! vfyrrrPra

21039.L20.]-2L
Date Sampled: 03/09/L5

Date Received: 03/I0/L5

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.50 mL

Di-l-ution Factor: 1.00

RL Resu1t

$\)
.12

9L-20-3
9r-51 -6
208-96-8
83-32-9
L32-64-9
86-1 3-1
87-86-5
85-01-8
86-1 4-8
r20-L2-1
206- 44-0
129-00-0
5 6-55-3
2r8-0L-9
50-32-8
193-39-5
53-70-3
rY r- z4- z
90-L2-O

Nr-^LrL-1^-^r\oPIIUlldfElIg
2 -Methylnaphthalene
n ^ ^ ^ - ^L I L.,1 ^ ^ ^dusrraPrrLlryrcrre
1^^--^h+L^-^nugrrolJrr Llrvrlg

Dibenzofuran
Fl-uorene
Ppnf: ch 1 nrnnhan6]
Phenanthrene
Carbazole
Anthracene
Fluoranthene
Prrrana

Benzo (a ) anthrer.ene
Ch rrrqana
Ranzn/r\nrrrana

\s/yf!errv

Tnr]ann i/-l 2 ?-nrl \\L' L' J --/ pyrene
f-til-rcnz (a-h \:nf hrgggng\ u, rr / uf r srf !

Renzn la- h - i \ ncrrzfgng\ Y t rv r I yvL f
1 -Mef hrzl nanhih: l.ene

Rannrl-arl in tta/I. lnnl-r\t\vt/v! uev rrr ltrY/ ! \Pt/v/

Semivolatile Surrogate Recovery

t_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.0

.0

.0

.0

.0

.0
10
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

1.0 u
1.0 U

1.0 u
1.0 u
1.0 u
1.0 u

<10u
1,.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 U

2 - Fl-uorobiphenyl
rl I 4-n-Tarnhanrr'l
2, 4, 6-Trlbromophenol

81_ .2e"
98.02

1082

FORM I FFG€ rffiffiffig.E



ORGAI{ICS A}IAIYSIS DATA SHEET
Semivolatiles by SW8270D cClMS
Extraction Method: SW3520C
Page 1 of 1

T,:h S:mnle TD. 7,Z6IE
LIMS ID: 15-4430
Matrj-x: Water a r,-\-
Data Re]ease Authorized: \ l\t \
Reported 04/04/75 Vl/

Date Extractedt 03/16/I5
Date Anal-yzed: 03/3I/I5 72:45
Instrument/Anafvst : NT6 / JZ

CAS Nunber Analyte

AXsbfisrb@
INCORPORATED

SampJ.e ID: MW-05D-20150309
SAt'lPLE

QC Report No: ZZ6L-Landau Associates, Inc.
Project: Port of Olympia

21039.720.72r
Date Sampled: 03/09/15

Date Received: 03/I0/L5

Sample Amount: 500 mL
Final- Extract Volume: 0.50 mL

Di-l-ution Factor: 1.00

RL Resu]-t

9I-20-3
9r-51 -6
208-96-8
83-32-9
r32-64-9
86-1 3-1
87-8 6-5
85-01-8
86-7 4-8
r20-12-1
20 6- 4 4-0
12 9-00-0
5 6-5 5-3
2r8-0r-9
50-32-8
193-39-5
5 3-7 0-3
L91-24-2
90-12-0

\lrnl-rf hr'l ana

2 -Methylnaphthalene
l^^..-^LrL.,1 ^--^nuslroPrr ulry rerrE
A nan:nhf hana

Dibenzofuran
Fluorene
Pen1- ar-hl ornnhenol
Phenanthrene
Carbazofe
Anthracene
Fl-uoranthene
Pyrene
Benzo (a ) anthracene
Chrysene
Ran zn / r \ nrrrana
Tndann/l ? ?-arl\\L' L' J -*i pyrene
flil'renz ( a -h \:nf hrSggpg
Renznf n-h- i \ncrrrlgng\Yf LL' L t yvL l

1-Methvlnanhthal.ene

Rannrl-od in rralT /nnl-r\uvv rrr FrY / ! \ tlyp t

Senivolatile Sunogate Recovery

.0

.0

.0

.0

.0

.0
10
.0
.0
.0
.0
.0
.0
.0
.0
.0

n

.0

.0

1

1

1
1
1

1

1

1

1

1
1
1

1

1
1
1
1
1

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U

< 1.0 u
< 1.0 u
< 1.0 u

2-E l rrnrnl-'i nhanrzl
d I 4 -n-To rnh on rzl

2, 4, 6-T r lbromophenoJ-

BB. OE

L02Z
109%

FORM I HFffis : ffrff:€a€ #;



ORGAI{ICS AI.IAI,YSIS DATA SHEET
Semivolatiles by SW8270D GClltS
Extraction Method: SW3520C
Page 1 of 1

Lab Samp]e ID: ZZ6TG
LIMS ID:15-4431
Matrix: Water
Data Rel-ease Authorized:.
Reported:04/04/75

Date Extracted: 03/16/15
Date Analyzed: 03/31,/1-5 13:18
f nstrument/Anafvst : NT 6 / JZ

CAS Nunber Anal.yte

!\)

SanpJ.e

QC Report No: ZZ6L-Landau Associates, Inc.
PrAi a^f . Dnr1- n€ f\l tlnhi -r!vJEUu u v! vrJrtLPfa

21039.I20.721,
l)Ara \:mnl6d. ll</llq/ lhvqev vqrlryrev. vJ/ vJ/ LJ

Date Received: 03/I0/15

Sample Amount: 500 mL
Final Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

RL Result

Alsbfisrb@
INCORPORATED

ID: PZ-L8-2OL50309
SAI4PLE

9r-20-3
9r-51 -6
208-96-8
B3-32-9
I32-64-9
8 6-1 3-7
87-86-5
85-01-8
86-1 4-8
rzu- rz- |

20 6- 4 4-0
129-00-0
5 6-55-3
2r8-07-9
5 0-32 -8
193-39-s
53-7 0-3
79I-24-2
90-12-0

NT:nh1- hi I ana
?-Mal- hrrl nanl-rf h:'l ana
n^^n^^L+L,,1 ^.-^nuslra|Jll Lr1y f vrrg
Anan rnhf hana

Dibenzofuran
Ffuorene
Penf ar:hl oronhennf
Phenanthrene
Carbazofe
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Rcn zn /: \ nrrrana

Indeno (1, 2, 3-cd) pyrene
f-ti l^rcn z ( a - h) :nthrSggng\u' Irl qrlurr!

Renzn /n- h. i \ norrrfgng\Y' LLt L / yv!_)'
'l -Mcf hr;l n:nhf h:1 gpg

Reported in pqll, (ppb)

SemivolatiJ.e Sumogate Recovery

2 - Fl-uorobiphenyl
d1 4 -p-Terphenyl
2, 4, 6-Tr tbromophenoJ-

93 .22
94 .42
7262

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
<1

< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.
< 1.

OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU

FORM I FFffig : ffi##g?



ORGA}ITCS A}IAI,YSIS DATA SHEET
Semivolatiles by SW8270D cClMS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: ZZ67H
LIMS ID: L5-4432
Matrix: Water
Data Release Authorizedr \)li\Reported: 04/04/15 v r)

Date Extracted: 03 / L6 / 1-5
Date Analyzed: 03/31 /15 13252
f nstrument,/Anal-vst : NT 6 / JZ

CAS Nunber Analyte

Arssffieb@
INCORPORATED

Sample ID: PZ-L7-2OL50309
SAMPLE

QC Report No: ZZ6L-Landau Associates, fnc.
Project: Port of Olympia

27039.r20.12\
Date Sampled: 03/09/75

Date Received: 03/I0/75

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Dilution Factor: 1. 00

RL Resu1t

9L-20-3
9L-5'7 -6
208-96-8
83-32-9
r32-64-9
86-'7 3-7
87-86-5
85-01-8
86-1 4-8
720-12-1
206- 4 4-0
129-00-0
5 6-55-3
2I8-01-9
50-32-8
1 93-3 9- 5
53-70-3
r9r-24-2
90-12-0

IrT:nhf h: l ana

2 -Methylnaphthalene
Ananrnhl- hrzl ana

Anan anhf han a

Dibenzofuran
Fl-uorene
Pentachl oronhenol
Phenanthrene
Carbazol-e
Anthracene
Fl-uoranthene
Prrran o
Renzo 1.e ) anthr^cene
Ch rrzq on o
Ronznfr\nrrrono
TnAana/T 2 ?-nA\\Lf-rJ -*/pyrene
njL^-- /- L\ -^rL-ulDerrz I d, rr / arr Lnracene
Rcnznf n-h. i \ncrrrlgng\YrrrrrtyvLf
'I -Methwl nanhj_ ha l.ene

Pannr+. arl i n rrn /T /nnl-r\!\svv!usu frr Frvl! \yPv,/

SemivoJ-atile Su*ogate Recovery

.0

.0

.0

.0

.0

.0
10
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

<10u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

? - E-'i rrnral.ri nhan rzl
r] "l 4-n-Tarnhanrr'l
. A e_T-: h-^-^^henol
-t =t w

55.2e"
94.02
94.I2

FORM I gZ$j $- : ffi#ffi = *



ORGA}iIICS AI{AI,YSIS DATA SHEET
SemivolatiJ-es by SW8270D GCIMS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: ZZ6II
LIMS ID: 15-4433
Matrix: Water r \r-\
Data Retease Authorized, \ )'t \
Reported:. 04/04/15 v'1 "s

Date Extractedz 03/!6/15
Date Anal-yzed: 03/3I/15 1,4:25
Instrument/Anal-yst ; NT6/ JZ

CAS Nunber Analyte

Alsbfise!@
sanpre rD : tfi-o2s-zorsosllgcoRPoRATED

SAMPLE

QC Report No: ZZ6L-Landau Associates, Inc
Prniaa1- . Pnrl- af Al rmni r

21039.I20.1,21,
l.)al- a QrmnlaA. n?/nO/1qvqLv vqflrvfvv. vJI vrt LJ

Date Received: 03/70/15

Sample Amount: 5OO mL
Final Extract Vofume: 0.50 mL

Di-l-ution Factor: 1.00

RL Resu1t

9r-20-3
9I-5'7 -6
208-96-8
83-32-9
r32-64-9
86-13-'7
87-8 6-5
85-01-8
86-'7 4-8
120-12-'7
206-44-0
12 9-00-0
56-55-3
2r8-0L-9
50-32-8
1 93-3 9-5
53-70-3
L9r-24-2
90-L2-0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
<10u

< 1.0 U
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

lrlanl-rl-lrr'l ana

2 -MethyJ-naphthafene
n^^^-^L!L..1 ^-.^dusrrdPrrLrryfgrlY
Anan:nhl-hana

Dibenzofuran
Fl-uorene
Pcnf:ch1 nrnnhanof
Phenanthrene
Carbazol-e
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ranznla\nrrrono
Tnrlana i/'l ? ?-nd \\Lt-,J -*i pyrene
Dibenz (a, h) anthracene
Rcnzn f n- h - i \ nerrzlgpg\Yt 'Lt Lt YvLf
I -Mefhvl nenhtha I ene

Reported in pq/L (ppb)

Semivolatile Surrogate Recovery

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

2 -Fl-uorobiphenyJ-
riT 4-n-Tornhanrr'l
. A e-a-; h-^-^-henol-
-, a , w vrrlvPr.

104U
92 .42

139%

FORM I ?:P#s .#ffi@€ B



ORGAI{ICS AI.IAI,YSIS DATA SHEET
SemivolatiJ.es by SV[8270D cClMS
Extraction l4ethod: SW3520C
Page 1 of 1

irsifisr!@
sanpre rD : Lw-3-2ol5o3o glNcoRPoRATED

SAI"IPLE

Lab Sample ID: ZZ6IJ
LIMS ID: L5-4434
Matri-x: Water
Data Refease Authorized:
Reported : 0 4 / 0 4 / L5 VD
Date Extracted: 03/16/15
Date Anal-yzed:. 03/3I/ 15 14:58
Instrument,/AnaIyst z NT6/ JZ

CAS Nunber Analyte

QC Report No: ZZ6I-Landau Associates, Inc.
Prnian1- . Darf a€ a\l 'mni r! !v_J suL. f v! L v! vayrrrlJro

21039.720.r2r
Date Sampled: 03/09/15

Date Received: 03/I0/15

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Difution Factor: 1.OO

RL Resu].t

9r-20-3
9L-5'7 -6
208-96-8
B3-32-9
L32-64-9
86-13-"7
87-86-5
8s-01-8
86-1 4-8
L20-12-1
20 6- 4 4-0
129-00-0
56-55-3
218-0I-9
50-32-8
1 93- 3 9-s
53-7 0-3
1_9I-24-2
90-12-0

< 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
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

Ir]anl'rl- hr'l ona

2 -Methylnaphthalene
Acon:nhl-hrr'l ana
A non anh I l_rana

Dibenzofuran
Fl-uorene
Penf:chl nrnnhcnn]
Phenanthrene
f-: rh: znl a

Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
f-hrrr<ana
Ranzn/r'\nrrrano

Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Renzo /rr- h - i \ nerrrlgng\Ytrrt+tyvLf
-l 

-Me1-hrrl n:nhf h: I gng

Reported in pgll- (ppb)

Semivolatile Sumogate Recovery

.0

.0

.0

.0

.0

.0
10
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2-Fl-uorobiphenyl
dl4-n-Tarnhanrr'l
. A e-T,: h-^-^-heno]
-, =t v

86.83
62 .82

116%

FORM I HFSE ; *##F#



ORGA}ITCS AI{AIYSIS DATA SHEET
SemivolatiJ-es by SW8270D GCIMS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample fD: ZZ6LK
LIMS 1D:15-4435
Matrix: Water

firsbf;*srb@
sanpre rD : LwAR-2olso3oglNcoRPoRATED

SAI"IPLE

Data Rel-ease Authorized.t \lT\.Renortedl. OA /OA /I5 V \ 2

Date Extracted: 03/16/L5
Date Anaf yzed: 03/3I/1,5 15:31
Instrument,/Anal-vst z NT6/ JZ

CAS Nunber Anal.yte

QC Report No: ZZ6I-Landau Associates, fnc
Drnianf . Dnrl- n€ Al rmni r

2ro39.L20.72L
Date Sampled: 03/09/15

UAEE KECE]-VEO: UJ/ IU/ I5

Sample Amount: 500 mL
Final Extract Volume: 0.50 mL

Difution Factor: 1.00

RL Resu].t

9r-20-3
9r-51 -6
208-96-8
83-32-9
I32-64-9
8 6-1 3-7
87-8 6-5
85-01-8
86-1 4-8
r20-72-1
206- 44-0
12 9-00-0
5 6-5 5-3
2L8-0r-9
50-32-8
193-39-5
53-70-3
r9r-24-2
90-L2-0

Nlrnhf h: I ono

2-Methvl nanhtha I.ene
Ananrnlrl- hrzl ana
Anananhl-hano

Dibenzofuran
Fl-uorene
Pent:r-h I ornnhcnof
Phenanthrene
Carba z ol-e
Anthracene
Fluoranthene
Drrrana

Benzo (a) anthracene
/-hrr;<ano
Ronzaf:\nrrrono
Tnrlonni/T ? ?-nr] \\L' 1' J -*/ pyrene
n.iL^^- /- L\ ^-rL-urDerLZ ( d, rr / an Lnracene
Renzn f n. h - i \ ncrrzlgpg\Y I LL' L I YVL J

T -Methvl nanhtha l.ene

Ranarl- od i n rra /T. /nnh\\YL'"t

SemivoJ-atile Surrogate Recovery

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 U

< 1.0 U

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

2 - Ffuorobiphenyl
d"l 1-n-Tarnhanrr-l
. A C_ry-:L-^*^-Lenof
-, a , w vlrrv}Jrr

13.62
7042
101?

FORM I 7FG9 : ffi#ffiF4



ORGAI.fICS AI.IAIYSIS DATA SHEET
Semivo1atiles by SW8270D CCIMS
Extraction Method: SW3520C
Page 1 of 1

fiIsiff:*@
sanpre rD: pz-Lg-2oLso3oUcoRPoRATED

SAI'{PLE

T,el-r S:mnlc TD. 7.Z6LL
LIMS ID: 15-4436
Matrix: Water
Data Rel-ease Authorized:
Reported: 04/04/15 \\
Date Extracted: 03/L6/L5
Date Analyzed: 03/3I/75 16:04
f nstrument,/Anal-yst z NT6/JZ

CAS Nunber Anal.yte

QC Report No: ZZ6L-Landau Associates, fnc.
Prni anl- . P^rf n€ n l ifr^i -!!vJsuu. !v!L v! vryrrllJto

27039.I20.r2r
Date Sampled: 03/I0/L5

Date Recei-ved: 03/1,0/15

Sample Amount: 500 mL
Final Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

RL Result

91-20-3
9L-51 -6
208-96-8
83-32-9
]-32-64-9
86-7 3-1
87-86-5
85-01-8
86-74-8
1-20-12-1
20 6- 4 4-0
12 9-00-0
56-55-3
2I8-0I-9
50-32-8
1 93- 3 9-5
53-70-3
79L-24-2
90-12-0

Naphthalene
2 -Methylnaphthalene
n^^^-^LFL.,1 ^^^duglloIJrl utry !grrE

Anon:nhl- hana

Dibenzofuran
Fl-uorene
Penf :r-h 1 nrnnhcnr;]
Phenanthrene
Carbazole
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ron zn r/ a \ nrzrana

Indeno (L, 2, 3-cd) pyrene
njL-^--l^ L\--FL-ulDetrz (d, rU d.ttLllracene
Renzo f a- h - i \ ncrrzlgng\ Y 

' 
L' t L / yv! f

1 -Methvl nenhf ha l-ene

Reported in pg/L (ppb)

Semivolatile Sunogate Recovery

2 - Ffuorobiphenyl
d'l 4-n-Tarnhanrrl
') ^ c_T-:L-^-^^Leno.l
-ratw rrfvrvlrrvlJrr

r04z
tL2Z
L2'7 Z

3.3
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

FORM I TFG€ : ffiffiffiFP



ORGANTCS A}IAI,YSIS DATA SHEET
Senivolatiles by SW8270D cClUS
Extraction Method: SW3520C
Page 1 of 1

Lab Sample ID: ZZ6\M
LIMS ID: 15-4437
Matrix: Water
Data Release Authorized:
Reported: 0 4 / 0 4 / 1,5

Date Extracted: 03/16/15
Date Analyzed: 03/3I/75 76
Tnstrument/Analyst ; NT6/ JZ

CAS Nunber Anal.yte

Arsbfisrb@
sample rD : tfi02D-2olso3oUcoRPoRATED

SAI4PLE

\D
:38

QC Report No: ZZ6L-Landau Associates, fnc.
Project: Port of Olympia

21039.I20.I21,
Date Sampled: 03/I0/15

Date Received: 03/I0/15

Sample Amount: 5OO mL
Final Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00

RL Result

91-20-3
9r-5'7 -6
208-96-8
83-32-9
L32-64-9
86-73-7
87-86-5
85-01-8
86-'7 4-8
r20-12-1
206- 4 4-0
12 9-00-0
56-55-3
2r8-07-9
s0-32-8
193-39-s
53-70-3
1o1_aA_a

90-L2-O

Naphthal-ene
2 -MethyJ-naphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
F]-uorene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
Fl-uoranthene
Pyrene
Ronzn i'r \ rnl-l_rrrnano

Chrysene
Ron z n / r \ nrrran a

\ s / FJ ! v]]v

Indeno (I, 2, 3-cd) pyrene
Dil.ronzla h\rnt-l-rv .:acene
Renzo lr-r- h - i \ ncrrzlgpg\Y f L.f L I yvL )

1-Methylnaphthal-ene

Reported in pqll, (ppb)

SenivolatiJ-e Surogate Recovery

a ! r uv! v!rPrrsrly r
d11-n-Tornlranrr'l
/ /t h- r'rr h-^n^hhenOf-tatw f!rv!vlLrvyrr

B7 .6e"
108?
I12Z

U

U

U

U

U
U
U
U

U
U

U

U

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

5.0
< 1.0
< 1.0

3.8
L.2
1.9

< 10
1.4

< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0
< 1.0

L.2

FORM I EtrG* : ffiffi#F€



ORGANTCS AI{AIYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page 1 of 1

r:Lr a=mnr ^ Tn. v,z6IN
LIMS ID: 15-4438
Matrix: Water \ln\Data Rel-ease Authorized. \t' )
Reportedz 04/04/15

Date Extractedl. 03/16/15
Date Anal-yzed: O4/02/L5 13:52
fnstrument/Analvst : NT6/JZ

CAS Nunber Anal-yte

Alsbf;Srb@
INCORPORATED

Sanple ID : I'fI-01S-20150309
SAI"IPLE

QC Report No: ZZ6I-Landau Associates, fnc.
ProiocJ- . PnrJ- nf f.)'l rmni a

2]-039.]20.r27
Date Sampled: 03/I0/L5

Date Received: 03/1,0/L5

Sample Amount: 500 mL
Final Extract Volurne: O.50 mL

Dil-ution Factor: 10 . 0

RL Result

9L-20-3
9L-57-6
208-96-8
83-32-9
]-32-64-9
86-73-7
87-86-5
85-01-8
86-7 4-8
L20-L2-7
206- 44-0
12 9-00-0
5 6-5 5-3
2r8-0I-9
50-32-8
1 93-3 9- 5
53-70-3
L9L-24-2
90-12-0

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
PentachJ-orophenol
Ptrenanthrene
Carbazo]-e
Anttrracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
F.anza /r \ nrrrana

Indeno (L,2 , 3-cd) pyrene
ni)-^^- /- L\ -^+L-uLlJerrz ld., rr,l d.rlLIIIacene
Renzo lrl- h - i \ ncrrrlgng\J t L'' L I y'L f

1-MethyJ-naphthalene

Reported in pgll, (ppb)

Senivolatile Surrogate Recovery

2 - Fluorobiphenyl
d1 4 -p-Terphenyl
') A A-Tr1hr^n^^FlenoI
-ratv vrrrvlJrl

94 .4e"
78.82

1012

4,700 ES
820 E

< 10 u
280
110

73
8,300 EQ

69
53
16

<10u
< 10 u
< 10 U
< 10 u
< 10 u
<10u
< 10 U
<10u

420

10
10
10
10
10
10

100
10
10
10
10
10
10
10
10
10
10
10
10

FORM I --r* 
' #bd-&ff&FhSii,*f Jffi8 FjsEi€i4eE



ORGAI{ICS AI.IAIYSTS DATA SHEET
Semivolatiles by SW8270D GCIMS
Extraction Method: SW3520C
Page 1 of 1

AX$fiSrb@
sa:npre rD : t'1l{-01s-zorsogl}scoRPoRATED

DILUTION

T.:lr S:mnl c TD. 7,26LN
LIMS ID: 15-4438
Matrix: Water
Data Rel-ease Authorized:
Reported: 04/04/15 \t)
Date Extracted:. 03/16/15
Date Anal-vzed: 04/02/15 20:29''-Instrument/AnaIvst : NT6 / JZ

CAS Nunber Analyte

QC Report No: ZZ6I-Landau Associates, Inc.
Prn-.ianf . Pn*r ^€ n 1 .--i ^!!vJUUL. !v!L w! vJyrrrPfd

27039.I20.I21"
Date Sampled: 03/I0/15

Date Received: 03/]-O/15

SampJ-e Amount: 500 mL
Fina1 Extract Volume: 0.50 mL

D-il-ution Factor: 200

RL Result

91-20-3
91-57-6
208-96-8
83-32-9
L32-64-9
86-1 3-1
87-85-5
85-01-8
86-'7 4-8
r20-12-7
206-44-0
12 9-00-0
56-5s-3
2L8-01-9
50-32-8
193-39-5
53-7 0-3
19I-24-2
90-12-0

Naphthalene
2-Methy1naphttralene
Acen:nh1- hrrl ona
Acan:nhi h ona

Dibenzofuran
Fluorene
Pentachlorophenol
Phenanthrene
Carbazole
Anthracene
Ffuoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran zn i/ r \ nrrrana

f ndeno (I, 2, 3-cd) pyrene
nil^^^- t^ | \ ^n+L-u!IJerrz \d., rrJ d.r.rLrrracene
Ran za t/ a l'r i \ norrr'l anaD=LtLv \Yr 11r r/ |/srJrsrls
1-Methylnaphthalene

Reported in pg/L (ppb)

SenivoJ.atiJ-e Sumogate Recovery

2 - F-l rrarnl-r'i nh on rr'l
rl-l 4-n-Tornhanrr'l
2, 4, 6-Trlbromophenol

8,000
720

<200u
<200u
<200u
<200u
2,9OO Q
<200u
<200u
<200u
<200u
< 200 u
<200u
< 200 u
<200u
< 200 u
< 200 u
< 200 u

430

200
200
200
200
200
200

2,OOO
200
200
200
200
200
200
200
200
200
200
200
200

D

D

D

FORM I EES $, : #ffiffiE5



ORGA}.IICS A}IAI,YSTS DATA SHEET
Semivolatiles by SV[8270D cClMS
Extraction Method: SW3520C
Page 1 of 1

AXsbilSrb@
INCORPORATED

Sample ID: MW-01D-20150309
SAI'IPLE

Lab Sample ID: 2Z670
LIMS ID: ]-5-4439
Matrix: Water
Data Rel-ease Authorized:
Reported : 0 4 / 0 4 / 1,5 \s)
Date Extracted: 03/16/15
Date Anafvzed: 03/3I/15 11:44
Instrumeni/analyst : NT 6 / JZ

CAS Nunber Anal.yte

QC Report No: ZZ6L-Landau Associ-ates, Inc.
pr^io.f. p^-r n€ .\l 

-^j-L!vJvvL. !v!L v! vfyr(rPra
21,039.r20.I2I

Date Sampled: 03/I0/15
Date Received: 03/IO/15

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu]-t

91-20-3
9r-5'7 -6
208-96-8
83-32-9
r32-64-9
86-13-'7
87-8 6-5
85-01-8
86-7 4-8
120-72-'7
206- 44-0
129-00-0
56-55-3
218 - 01- 9
50-32-8
1 93-3 9- 5
53-7 0-3
797-24-2
90-12-0

Naphthalene
2-Methylnaphthalene
Ananrnlrl- hrzl ana
Acan rnh l- han o

Dibenzofuran
Fl-uorene
Penf er-hl ornnhcng]
Phenanthrene
f-: rl-rr zn l a

Anthracene
F-Iuoranthene
Prrron o
Ronzn fa ) :nfhra^ana
(-hrrrqana

Ron zn /: \ nrrrana
Tnrlann if 'l ? ?-nrl \\!t-tJ vuTpllerl€
Dibenz (a, h) anthracene
Ronzo /n - h. i \ narrT]gng\ytrrrflI,v!_)
-l 

-Mal- hrr'l nrnhf hr'l ona

Reported in pgl]- (ppb)

Senivolatile Surrogate Recovery

2 - Fl-uorobiphenyl
d14-n-Tarnhanr;l
'> A C_T-:L-^-^-Lenof
-tarv f rrvrvlrrvlrrr

2.7
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

1.0
1.0
1.0
1.0
1.0
1.0

10
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

82 .82
100%
106U

FORM I FEfi€ ; #ffiffitrffi



Arssf;seb@
INCORPORATED

SW827O SEMIVOLATILES WATER SI'RROE"ATE RECOVERY STJMN{ARY

Matri-x: Water

Client ID

QC Report No: ZZ6I-Landau Associates,
Project: Port of Olympia

21039.\20.72I

FtsP TPH TBP TOT OUT

Inc.

(FBP) : 2-Fluorobiphenyl
(TPH) = d14-p-Terphenyl
(TBP) : 2, 4, 6-TribromophenoJ-

LCS/MB LIMITS
( 33-120 )

( 28-130 )

( 52-131 )

Prcn Mel- hoel . Si^Ij520C
Loq Number Range: 15-4425 Lo

PZ-12-20Ls0309
MB-031615
LCS-031615
LCSD-031615
PZ-13-20750309
PZ-30-2015 030 9
MW-05S-20150309
cw-13-20150309
MW-05D-20150309
PZ-L8-20150309
PZ-I1-20150309
MW-02S-201s0309
LW-3-20150309
LW4R-20150309
PZ-79-20]-5030 9
MW02D-201,5 0 30 9
MW-01S-20150309
MW-01S-20150309 DL
MW-01D-20150309

80.02 92.02
88.0? 1,122
78.8? 78.8%
11.62 '74.02
86.4e" 99.22
90.8? 66.0U
86 . 4Z 64 .0e"
8r.22 98.0%
88.0? r02e"
93.22 94.4eo
55.22 94.02
104% 92.4e"

86.8% 62.82
13.62 104%
I04e" Lr2eo

8'7.6e" 108?
94.42 78.82

DD
82.82 1002

108? 0
113% 0
1063 0
100? 0
11s% 0
7342* 1
IT6Z O

108? 0
1092 0
r26e" 0

94 .1_Z 0
139U* 1
T16Z O

101? 0
r27 e" 0
LL2e" 0
101? 0
DO

106% 0

QC LIMITS
(33-120)
(28-130)
(52-131)

75-4439

Page 1 for 226I
FORM-Ir SW8270

FFG€ ; ##ffiE?



ORGA}TICS AI{AJ,YSIS DATA SHEET
Semivol-atiles by SV[8270D GCIMS
Page 1 of 1

Lab Sample ID: LCS-031615
LIMS ID: 15-442C'
Matrix: Water
Data Release Authorizedr \[h
Reporredz o4/04/r5 \\,/

Date Extracted LCS/LCSD: 03/76/15

Date Anal-yzed LCS z 03/30/15 20:16
LCSD: 03/30/15 20:49

Tnqirrrman1- /An:l rr5l lQ$: NT6/JZ
LCSD: NT6/JZ

GPC Cfeanup: NO

Analyte LCS

irsbfis*@
INCORPORATED

Sample ID: LCS-031515
LCS/LCSD

QC Report No: ZZ6t-Landau Associates, Inc.
Project: Port of Olympia

2L039.L20.12L
Date SampJ-ed: 03/09/L5

Date Received: 03/]-0/15

Sample Amount LCS: 500 mL
LCSD: 500 mL

Finaf Extract Vo]ume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1.00
LCSD: 1.00

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD R€covery

rr^^L!L-l ^--^r\aPrrLlrarYrrY

2 -Methylnaphthalene
Aaan:nhl- hrr'l ana

A.an:nhl-h6n6

Dibenzofuran
Fl-uorene
Ponfa.hl nrnnhannl

Phenanthrene
Carbazole
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
r-h rrz<ona

R6n76fi\n\/r6n6

Tnrlann 11 ? ?-nA \ nr,,/ r/rene
Di hcnz la - h ) anl-hreCgne
RcnTo la-h - i \ norrzl qng\YtLLtLlyv!fr\

1 -Mefhvl nanhfhe l ene

14.0
r4.2
14. B

15.1
15. 9

16.2
58.3
19 .6
16.6
18 .1
2r.2
15. 1

r7 .2
15.3
19 .4
19 .6
20.L
19.1
15. 8

2s .0
25 .0
25 .0
25 .0
25 .0
25 .0

Q 7s.0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
2s .0
25 .0
25 .0
25 .0

56. 03
s6.8?
59.22
60 .42
63 .6rb
64.82
11 .72
1B .42
66.42
'7 4.BZ
84.8?
60.4?
68.8?
6L .22
11 .62
78.42
80.4%
'7 6.42
63 .22

r4.2
r4 .4
I4.L
L4 .6
15.2
15. B

59.0 Q
19.3
I'I .L
tB .1
2I .9
15. 4

71 .1
16.2
19.3
I9 .1
20.1,
1q 1

15. 4

25 .0
25 .0
25 .0
25 .0
25 .0
25.0
75. 0
25.0
25.0
25 .0
25.0
25 -0
25 .0
25.0
25 .0
25 .0
25 -0
25 .0
25 .0

56. Bt
57 .62
56.42
58.43
60.82
63.22
18.12
11.22
68 .42
7 4.BZ
B7 .6%
61.6?
70. Bt
64.82
11 .22
78. B?
80.48
16.42
6I.62

r.42
L.4Z
4.BZ
3 .42
4 .52
2 .52
\ .22
1.5?
3.0*
0.0c
3.22
2.OZ
2.92
5.12
0.5?
0.5?
0.0?
0.0c
2.62

Semivolatile Surrogate Recovery

2 - F1 uo robiphenyl
d14 -p-Terphenyl-
2, 4 , 6-TrLbromophenol

Roqrrlf < ronnrfad in rrnlT.Lr ! svv! LEU f 1r FrY / !
RPD calcul-ated using sampfe concentrations per sw846.

LCS
78.8?
78.8U

1062

LCSD
-7I.62
'7 4 .02

100?

FORM III
FFG g : ffi##-P#



ORGAI{ICS AI{ALYSIS DATA SHEET
PNAs by SW8270D-SIM GClt'tS
Extraction Method: SW3510C
Page 1 of 1

T.ekr Semnl o Tl-t. 7,26IA
LIMS ID: 15-4425
Matrix: Water D
Data Rel-ease Authorized,: 1fl
Reported: 04/06/15 '

Date Extracted: 03/16/1,5
Date Anafyzedz 04/0L/15 70222
Instrument/Analyst : NT8/JZ

.-4.
ANALYTICAL (Frr
RESOURCES \!Z
INCORPORI\TED

Sanp1e ID: PZ-J-2-2OL50309
SAI'{PLE

QC Report No: 2261,-Landau Associates, Inc.
Project: Port of Olympia

Eventz 21039.I20.L2I
Date Sampled: 03/09/15

Date Received: 03/IO/!5

Sample Amount: 500 mL
Finaf Extract Vol-ume: 0.5 mL

Dil-uti-on Factor: 1.OO

CAS Number Analyte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U

218-01--9 Chrysene 0.10 < 0.10 U

50-32-8 Benzo (a) pyrene 0. 10 < 0. 10 U

1 93-39-5 Indeno (1-,2, 3-cd) pyrene 0 . 10 < 0 . 10 U

53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U

TOTBFA Total- Benzofluoranthenes 0.20 < 0.20 U

Reported in pgll, (ppb)

SIM SemivoJ.atile Surogate Recovery

d10-2-Methylnaphthal-ene 1'7.0e"
d14-Dibenzo (a, h) anthracene I72Z

FORM I -=-=Fff s: ' ffi+?ffis.si^{_*3 , d*g*E#1H.iFf=F



ORGA}iIICS A}TAI.YSIS DATA SHEET
PNAs by SVf8270D-SIM GCIMS
Extraction !4ethod: SW3510C
Paqe 1 of 1

Lab Sample ID: ZZ6IB
LIMS IDz 1"5-4426
Matrix: Water
Data Rel-ease Authorized:
Reported: O4/06/15

Date Extractedz 03/16/15
Date Analyzed: 04/0I/ 15 1O:47
Instrument/Anal-vst : N I'ul JZ

^4,ANALYTICAL IPN
RESOURCESV
INCORPORATED

SampJ.e ID: PZ-L3-2OL50309
SAMPLE

QC Report No: ZZ6I-Landau Assocj-ates, Inc.
Project: Port of Olympia

Eventz 2L039.L20.L2I
Date Sampled: 03/09/1-5

Date Received: 03/l0/L5

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte LOQ Regult

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2I8-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo(a)pyrene 0.10 < 0.10 U
193-39-5 Indeno (I,2,3-cd) pyrene 0 . 10 < 0 . 10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U

TOTBFA Totaf Benzofluoranthenes 0.20 < 0.20 U

Pannrl-ari in rralT /nnl.r\r\eyv! Lsv f rr FrY/ ! \yt/v/

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 73.32
d14-Dibenzo (a, h) anthracene I01Z

FORM I FFG€ : ##ffitrffi



ORGAI{ICS AT.TALYSIS DATA SHEET
PNAs by SW8270D-SIM GClMs
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: ZZ6IC
LIMS IDl. L5-4421
Matri-x: Water
Data Rel-ease Authorized:
Reported: 04/06/L5

Date Extracted: 03/16/15
F)af o AnrlttzaA. iA /i1 /1q 11.11yasu. v:/ vf I LJ LL. LL: ,-Instrument/Anafvst : NT8/JZ

ANALYTIGAL-oH^
RESOURCES\Z
INCORPORATED

Sample ID: PZ-3O-2OL50309
SAMPLE

QC Report No: ZZ6I-Landau Associates, fnc.
Project: Port of Olympia

Event : 2L039 . I20 . I2I
Date SampJ-ed: 03/09/15

Date Received: 03/I0/15

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2I8-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno (I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzof l-uoranthenes 0.2O < 0.20 U

Reported in pgll, (ppb)

SIM SemivoJ-atiJ-e Sumogate Recovery

d10-2-Methylnaphthalene 70.32
d14-Dibenzo (a, h) anthracene 103%

FORM I :trFff;€ : ###S €



ORGANICS AI{A],YSIS DATA SHEET
PNAs by SW8270D-SIM cclr'rs
Extraction Method: SW3510C
Page 1 of 1

Lab Sampl-e ID: ZZ6ID
LIMS ID: 15-4428
Matrix: Water
Data Refease Authorized:
Reported : 04 / 06 / 75

Date Extracted : 03 / 16 / 1,5
Date Anafyzed: 04/0Il15 11:35
Instrument/Anaf vst : NT8/JZ

"K

ANALYTICAL A
RESOURCES\Z
INCORPORATED

SampJ-e ID : l'fi{-05s-20150309
SAt"tPLE

QC Report No: ZZ6).-Landau Associates, fnc.
Project: Port of Olympia

Event: 21039 .f20.72I
Date Sampled: 03/09/L5

Date Received: 03/10/15

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Diluti-on Factor: 1.00

CAS Number Analyte LOQ Resu1t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
218-07-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno(I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzof l-uoranthenes 0.20 < 0.20 U

Reported in pgll, (ppb)

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthafene 73.3?
d14-Dibenzo(a, h) anthracene I02Z

FORM I 'FFG'E ; ffi#ffiSF



ANALYTICALARE$irilEV
ORGATiIICS AIIATYSIS DATA SHEET INCORPORATEO
PNAs by SW8270D-SIM cClMS SampJ-e ID: CW-13-20150309
Extraction l4ethod: SVI3510C SAMPLE
Page 1 of 1

r r]-' a=mnr ^ rn' vZ61-E QC Report No: ZZ6I-Landau Associates, Inc.
LIMS IDz 15-4429 Project: Port of Olympia
Matri-x: Water Z Event -. 27039.1,20.!2I
Data Rel-ease Authorized ,tA Date Sampled: 03/09/1,5
Reported:04/06/75 - Date Received: 03/1,0/75

Date Extracted: 03/L6/15 Sample Amount: 500 mL
Date Analyzedz 04 /0I/ 15 11:59 Final- Extract Vol-ume: 0.5 mL
fnstrument/Analyst: NT8/JZ Dilution Factor: 1.00

CAS Nunber Analyte LOQ Resu1t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2L8-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 fndeno(I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dj-benz (a, h)anthracene 0.10 < 0.10 U
TOTBFA Total Benzofluoranthenes O.20 < 0.20 U

Panarl-ad i n rra /T. /nnl-'\uvu +1r FYl ! \llyvl

SIM Semivo1atiJ-e Sunogate Recovery

d10-2-MethyJ-naphthal-ene 18.12
d14-Dibenzo (a, h) anthracene 115?

FORM I FES€ : #ffi#5ffi



ANA|vrt^ar aALr l ALft-l
RESOURCES \!Z

ORGAT.TICS ANALYSIS DATA SHEET ;NCORPORATED
PNAs by SW8270D-SIM GCIMS Sample ID: tfif-05D-20150309
Extraction Method: SW3510C SA!4PLE
Page 1 of 1

Trh Qrmnra rh' 7'2678 QC Report No: ZZ6I-Landau Associates, Inc.

lli:'i?''l:.ln'o d ";1ff:: ;?55,:i,31#1"
Data Refease Authorized:/'u Date Sampled: 03/09/15
Reported: 04/06/15 Date Received: O3/I}/rc

Date Extracted: 03/1,6/15 Sample Amount: 500 mL
Date Analyzed: 04/0I/15 12:23 Final Extract Vol_ume: 0.5 mL
Instrument,/Analyst: NT8/JZ Dil_uti_on Factor: 1.OO

CAS Nunber Analyte LOQ Resu1t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
278-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno(I,2,3-ed)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total, Benzof l-uoranthenes 0.20 < 0.20 U

Reported in pgll, (ppb)

SIM SemivoJ-atiJ-e Surrogate Recovery

d10-2-Methylnaphthafene 41.32
d14-Dibenzo (a, h) anthracene 57.3%

FORM I FFffi{ : #ffi#_fta€



ORGANICS A}IAI.YSIS DATA SHEET
PNAs by S;$I8270D-SIM GClMSi
Extraction Method: SW3510C
Page 1 of 1

LAD SAMP.IE l.D : LLO IG
LIMS ID:15-4431
Matrix: Water
Data Release Authorized:
Reported:. 04/06/15

Date Extracted: 03/16/1,5
Date Anal-yzed2 04/0I/L5 L2z41
Instrument,/Anal-vst : NT8 /JZ

,-
ANALYTTCAL(
RESOURCES rNZ
INCORPORATED

SampJ-e ID: PZ-L8-2OL50309
SAI'{PLE

QC Report No: ZZ67-Landau Associates, fnc.
Project: Port of Olympia

Event z 2L039.L20.727
Date Sampled: 03/09/15

Date Received: 03/IO/15

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Di-luti-on Factor: 1.00

CAS Nunber Analyte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2f8-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno (I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzof l-uoranthenes 0.2O < 0.20 U

Ponnrl-ad i n rrn /T. /nnl.r\Lsu rrr Fvl ! \lJI/v,/

SIM Semivolatile Surrogate Recoverl

d10-2-Methylnaphthal-ene 50.12
d14-Dibenzo (a, h) anthracene I042

FORM I HF* € : #e5#g;ffi



ORGA}TTCS A}TAI.YSIS DATA SHEET
PNAs by SW8270D-SIM cClMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: ZZ6IH
LIMS ID: 15-4432
Matrix: Water
Data Re-Iease Authori-zed:
Reported: 04 / 06 / 15

Date Extracted: 03/16/15
Date Anafyzedz 04/0I/15 13:11
Instrument/Analyst : NT8/JZ

/

^-t\'ANALYTICAL (Fn
RESOURCES\Z
INCORPORATED

SampJ.e ID: PZ-L7-2OL50309
SAt'{PLE

QC Report No: ZZ67-Landau Associates, Inc.
Project: Port of Olympia

Event z 21039.L20.L2I
Date Sampled: 03/09/15

Date Received: 03/!0/15

Sample Amount: 500 mL
Final Extract Vo]ume: 0.5 mL

Difution Factor: 1.00

CAS Nunber Anal-yte LOQ Resu1t

56-55-3 Benzo (a) anthracene 0.10 < 0. 10 U

2I8-0I-9 Chrysene 0.10 < 0.10 U

50-32-8 Benzo(a)pyrene 0.10 < 0.10 U

193-39-5 Tndeno(I,2,3-cd)pyrene 0.10 < 0.10 U

53-70-3 Dlbenz (a, h) anthracene 0.10 < 0.10 U

TOTBFA Total Benzoffuoranthenes 0.2O < 0.20 U

Reported in pgll. (ppb)

SIM SemivoJ-atile Surrogate Recovery

d1O-2-Methylnaphthal-ene 64.02
d14-Dibenzo (a, h) anthracene 110%

FORM I HEffi€- : ##GF€



ANAr\rTr1.Ar aI

"=$L'#;'"9ORGAI{ICS A}IAIYSIS DATA SHEET TNCORpORATED
pr.rAs by SW8270D-SIM GCIMS Sample ID: tfI-O2S-20150309
Extraction l4ethod: SW3510C SAI'IPLE
Page 1 of 1

r.:Lr a:mnr a rr-r. ?,26LI QC Report No: ZZ6L_Landau Associates, Inc.
LIMS ID: 15-4433 ,r Project: Port of Olympia
Matrix: Water 4 Event: 2L039.120.12L
Data Release Authorized: /.,' Date Sampled: 03/09/1-5
Reported: 04/06/15 Date Received: 03/10/75

Date Extracted: 03/16/15 Sample Amount: 500 mL
Date Anafyzedz 04/0I/75 13:36 Final- Extract Vofume: 0.5 mL
Instrument/Analyst: NT8/JZ Dil-ution Factor: 1.00

CAS Nunber Anal-yte LOQ ResuJ-t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2I8-OI-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 fndeno(I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Totaf Benzofl-uoranthenes 0.20 < 0.20 U

Reported in pgll, (ppb)

SIM SemivolatiJ-e Surogate Recovery

d10-2-Methylnaphthafene 68.3%
d14-Dibenzo (a, h) anthracene 103%

FORM I F?ffi4 . ffiffi#ET



ORGAI{ICS A!{ALYSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Extraction l4ethod: SW3510C
Page 1 of 1

L:h Samnl c TII: 7,Z6IJ
LIMS ID: 15-4434
Matrix: Water
Data Release Authorized:
Reported:. 04/06/15

Date Extracted: 03/16/1,5
Date Anal-yzed: 04/0Il15 14:00
Instrument,/AnaIyst : NT8 /JZ

"4

ANALYT|GAtG:
RESOURCES \Z
INCORPORATED

Sanple ID: LW-3-20150309
SAI'{PLE

QC Report No: ZZ6L-Landau Associates, fnc.
Pro;ect: Port of Olympia

Event: 21039.]20.L2I
Date Sampled: 03/09/L5

Date Received: 03/IO/L5

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00

CAS Number Ana1yte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0. 10 U
2L8-01,-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo(a)pyrene 0.10 < 0.10 U
193-39-5 fndeno (I,2,3-cd) pyrene 0 . 10 < 0 . 10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzoffuoranthenes 0.20 < 0.20 U

Ponarfad ir ttn/l /nnl.r\Les frr FrY/ ! \vl/v,/

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthafene 59.12
d14-Dibenzo (a, h) anthracene 83.3%

FORM I EEffi€ : *##3S



ORGAI{ICS A}IATYSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: ZZ6LK
LIMS ID:15-4435
Matrix: Water
Data Refease Authorized:
Reported:04/06/15

Date Extracted: 03/16/15
Date Anal-yzed: 04/0I/15 14224
l.nsE.rumenE/AnaavsE : IVl u / Li z

,K

ANALYTICALA
RESOURCESV
INCORPORATED

SampJ-e ID: LVI4R-20150309
SAI'!PLE

QC Report No: 2261,-Landau Assocj-ates, Inc.
Project: Port of Olympia

Event'. 27039.I20.I2I
Date SampJ-ed: 03/09/15

Date Received: 03/I0/L5

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1. O0

CAS Nunber Analyte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U

2I8-0I-9 Chrysene 0.10 < 0.10 U

50-32-8 Benzo (a) pyrene 0.10 < 0.10 U

193-39-5 Indeno (L,2,3-cd)pyrene 0.10 < 0.10 U

53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U

TOTBFA Total Benzoffuoranthenes 0.20 < 0.20 U

Ponnrt- arl i n rrn /T /nnl'r\r\syvr Lsv rrr Frv/ ! \yPv,/

SIM SenivoJ.atiJ.e Sumogate Recovezy

d10-2-Methylnaphthal-ene 6I.72
d14-Dibenzo (a,h) anthracene 95 . 7%

FORM I YFE€ : ##S=g



ORGAIIICS AI\TALYSIS DATA SHEET
PNAs by SW8270D-SIM eclr'ts
Extraction l4ethod: S[.I3510C
Page 1 of 1

Lab Sample ID: ZZ6IL
LIMS ID: 15-4436
Matrix: Water
Data Release Authorizedz
Reported:04/06/15

Date Extracted: 03/1,6/15
Date Anafyzed: 04/01,/15 14:48
Instrumenl/Anal-vst : NT8 /JZ

ANALYTICAL/A
RESOURCES\z
INCORPORATED

Samp1e ID: PZ-L9-2O150309
SAI'IPLE

QC Report No: ZZ6I-Landau Associates, Inc.
Drniaat- . Dnr# n€ f\Ii'h^i-r!vJsuu. rv!L v! vf,yrLrIJrq

Event: 2L039.L20.L2I
Date Sampfed: 03/LO/L5

Date Recei-ved: 03/L0/15

Sample Amount: 500 mL
Finaf Extract Vol-ume: 0.5 mL

Dil-uti-on Factor: 1.00

CAS Nunber Anal-yte LOQ Resu]-t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2I8-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno (I,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Tota] Benzofl-uoranthenes O.20 < 0.20 U

Reported in pgll, (ppb)

SIM SemivolatiJ-e Surogate Recovery

d10-2-Methylnaphthal-ene 7 0 .'72
d14-Dibenzo (a, h) anthracene 106?

FORM I d=-;"&€ . ffiffiffiu9#



/dNAlvrr^ar a

"=$LftEgORGAI{ICS A}IALYSIS DATA SHEET INCORPORATED
PNAs by sw8270D-srM GclMs sanple rD: t'tI{02D-20150309
Extraction Method: SW3510C SAIvtpLE
Page 1 of 1

Lab Sample ID: ZZ61,M QC Report No: ZZ6L-Landau Associates, fnc.
LIMS IDz 15-4431 ,, prniacf . Pnrt ^f Oflrmpia
Matrix: water 7 '-;+;;;, iio:sli2o.t2i.
Data Rel-ease Authorized: /S Date Sampled: O3/1,0/fi
Reported: 04 /06/15 Date Received: 03/1,0 /I5
Date Extracted: 03/16/1,5 Sample Amount: 500 mL
Date Anal-yzed: 04/0I/I5 1,5t1,2 Final Extract Vofume: 0.5 mL
Instrument/Anatyst: NT8/JZ Dil-ution Factor: 1.OO

CAS Nunber Arral-yte LOQ Resu1t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
278-0I-9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo (a) pyrene 0.10 < 0.10 U
193-39-5 Indeno (1,2,3-cd) pyrene 0 . 10 < 0 . 10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzof l-uoranthenes 0.20 < 0.20 U

Reported in pgll, (ppb)

SIM Senivo1atile Surogate Recovery

d10-2-Methylnaphthalene 65.0?
d14-Dj-benzo (a,h) anthracene 1052

FORM I EFG€- : ###a-B 4



ORGAIIICS AI.IAIYSIS DATA SHEET
PtitAs by SW8270D-SIM GCIMS
Extraction !,lethod: SW3510C
Page 1 of 1

T,eh Samnl e TD. 7.Z6IN
LIMS TD:15-4438
Matrix: Water
Data Release Authorized:
Reported: 04/06/15

Date Extracted: 03/16/15
Date Anal-yzed. 04/0I/15 15:36
lnstrument/Analyst : NT8 /JZ

ANALYT|CAt.14A:
RESOURCES \Y
INCORPORATED

SampJ-e ID: l@I-01S-20150309
SAMPLE

QC Report No: ZZ6L-Landau Associates, Inc.
Project: Port of OJ-ympia

Event: 2IO39.L20.]-2]-
Date Sampled: 03/I0/L5

Date Received: 03/I0/15

Samp1e Amount: 500 mL
Final Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Anal.yte LOQ Resu]-t

55-55-3 Benzo (a)anthracene 0.10 1.5
218-01-9 Chrysene 0.10 1.6
50-32-8 Benzo (alpyrene 0.10 0.54
193-39-5 fndeno (L,2,3-cd)pyrene 0.10 0.13
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total Benzofluoranthenes O.2O 1.1

Reported in pg/L (ppb)

SIM SemivolatiJ.e Surrogate Recovery

d10-2-Methylnaphthafene 40.0?
d14-Dibenzo (a,h) anthracene 93. 0?

FORM I FffG€ : W#ffi4F



ORGAI\IrCS AI.IAIYSIS DATA SHEET
PNAs by SW8270D-SIM cClMS
Extraction ttethod: SW3510C
Page 1 of 1

Lab Sampl-e ID: ZZ6IO
LIMS ID:15-4439
Matrix: Water
Data Rel-ease Authorized:
Reported: 04 /06/1,5

Date Extracted: 03/16/15
Date Anafyzed: 04/0I/15 16:00
Instrument/Anafvst : NT8/JZ

z

ANALYT|GAL-0D^
RESOURCES\Z
INCORPOFATED

SanpJ-e ID: IWI-01D-20150309
SA}4PLE

QC Report No: ZZ6I-Landau Associates, Inc.
Project: Port of Olympia

Event: 21"039.L20.L2L
Date Sampled: 03 / 1-0 / 75

Date Received: 03/IO/1,5

Sample Amount: 500 mL
Fi-naf Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte LOQ Result

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
2L8-01--9 Chrysene 0.10 < 0.10 U
50-32-8 Benzo(a)pyrene 0.10 < 0.10 U
193-39-5 Indeno(7,2,3-cd)pyrene 0.10 < 0.10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Totaf Benzofluoranthenes O.20 < 0.20 U

Rannrl-orl in rta/f. /nnl-r'\uvv rrl FYl ! \yyvl

SIM SemivolatiJ.e Surrogate Recovery

d10-2-Methylnaphthalene 64.32
d14-Dibenzo (a, h) anthracene 97 .7%

FORM I FF#€ : #+=44S



Arsbilsrb@
INCORPORATED

Matrix: Water

'73.'72 99.'72
69 .3e" 115 %

71.0? IIge"'77.02 r72Z
13 .32 r0'7 e"

70.3? 103?
73.3? 1022
18.'7e" 115%
47.32 57.3?
50.7? r04z
64.02 110%
68.3? 103%
59.'72 83.3%
67.'72 95.12
10.72 106%
65.0% 105?
40.0% 93.03
64.3e" 97 .12

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

QC LIMITS

( 31-120 )

( 10-12s )

]-5-4439

SIM S}I8270 SURROGATE RECOVERY SUMIIARY

QC Report No: ZZ6I-Landau Associates,
Dra-ian1- . Da*+ a€ n l '*^i -f !vJsuL. rv! u ur vryrrrPra

27039.r20.I21,

Client ID MNP DBA TOT OUT

fnc

MB-031615
LCS-031615
LCSD-031615
PZ-72-201,5 030 9
PZ-73-20150309
PZ-30-20L5 030 9
MW-05S-20150309
cw-13-20150309
MW-05D-20150309
PZ-18-20]-5030 9
PZ-I1-20150309
MW-02S-20150309
LW-3-20150309
LW4R-20150309
PZ-19-20150309
MWO2D-20150309
MW-01S-201_50309
MW-01D-20150309

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

LCS/MB LIMITS

( 31-120 )

(r_0-12s )

Prep Method: SW3510C
Log Number Range: 15-4425 to

9^n6 | tdf / /AI

FORM-II SIM SW827O

FFG€ : gi#frsflSe4



ORGA}IICS A}IAIYSIS DATA SHEET
PNAs by SW8270D-SIM GCIMS
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-031615
LIMS IDz 15-4425
Matrix: Water
Data Refease Authorized:
Reported: 04 /06/1,5

Date Extractedl. 03/16/1,5
Date Anafyzed: 04/0Il15 09:10
Instrumenl/anatyst : NT8 /JZ

z

ANALYTTGAL (A
RESOURCES \9
INCORPORATED

SanpJ.e ID: MB-031615
METHOD BI,A}IK

QC Report No: ZZ61--Landau Associates, fnc.
Project: Port of Olympia

Event: 2LO39.I20.I21,
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte LOQ Resu]-t

56-55-3 Benzo (a) anthracene 0.10 < 0.10 U
278-0I-9 Chrysene 0. 10 < 0.10 U
50-32-8 Benzo(a)pyrene 0.10 < 0.10 U
193-39-5 Indeno (I,2,3-cd) pyrene 0 . 10 < 0. 10 U
53-70-3 Dibenz (a, h) anthracene 0.10 < 0.10 U
TOTBFA Total- Benzof l-uoranthenes 0.20 < 0.20 U

Reported in Vg/L (ppb)

SIM SemivolatiJ-e Surrogate Recoverar

d10-2-MethyJ-naphthal-ene 13.12
d14-Dibenzo (a,h) anthracene 99. 7?

FORM I F?*EA : #ffiEa-BE



ORGA}IICS ATiIATYSIS DATA SHEET
PNAs by SW8270D-SrM GClr'rS
Page 1 of 1

Arsbn&b@
INCORPORATED

SanpJ-e ID: LCS-031615
LAB CONTROL SAI"IPLE

Lab Sample fD: LCS-031615 QC Report No: ZZ6I-Landau Associates, Inc.
LIMS ID: 15-4425 --a praionf' Darr ^+ Olympia
Matrix: water 4 '-;;;;;, ,i;; gl,i,zo.tzt
Data Release Authorized:// Date Sampled: NA
Reported: 04/06/L5 Date Received: NA

Date Extracted LCS/LCSD: 03/16/1-5 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Anal-yzed LCS:. 04/0I/I5 09:34 Final- Extract Vol-ume LCS: 0.50 mL
LCSD: 04/0I/I5 09:58 LCSD: 0.50 mL

Instrument/Ana]yst LCS: NT8/JZ Dilution Factor LCS: 1.00
LCSD: NT8/JZ LCSD: 1.00

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recowery LCSD Added-LCSD Recovery RPD

Benzo (a) anthracene
Chrysene
RanTn /a \ n\rr6n6

Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzof luoranthenes

RPD calcul-ated using sampfe concentrations per SW846.

SIM SemivoJ.atiJ-e Sunogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 69.3% lI.OZ
d14-Dibenzo (a, h) anthracene 115% Il9Z

2.47 3.00 82.32 2.54 3.00 84.12 2.82
2.48 3.00 82.72 2.46 3.00 82.02 o.BU
2.39 3.00 79.72 2.56 3.00 85.3? 6.92
2.'75 3.00 9r.'72 2.88 3.00 96.0? 4.62
2.85 3.00 95.0* 2.91 3.00 99.08 4.1_Z
1.86 9.00 87.38 8.09 9.00 89.9% 2.92

Reported in p,g/L (ppb)

FORM III ':FFG€ : #ffi*A4G



ORGAT.IICS AIVATYSIS DATA SHEET
PCP by cClECD Method Sw8041
Extraction Method: SW3510C
Page 1 of 1

Lab SampJ-e ID: 2261,A
LIMS ID:. 15-4425
MaLrix: Water
Data Ref ease Authorized r\ff.Sj
Reported:. 04/02/15

Date Extracted: 03/16/1_5
Date Anal-yzed: 03/28l15 18:13
Instrument,/Analyst : ECDS /yZ

CAS Number Analyte

AlsbfiSrb@
INCORPORATED

SannpJ.e ID: PZ-L2-2OL50309
SAI.{PLE

QC Report No: ZZ6I-Landau Associates, Inc.
Project: Port of Olympia

2L039.I20 -1_2r
Date Sampled: 03/09/15

Date Received: 03/I0/f5

Sample Amount: 500 mL
Finaf Extract Vofume: 50 mL

Difution Factor: 1.OO

RL Regu].t

87-86-5 Penfech I oronhonof

Reported in pgll,

Chlorophenol Surrogate

0.25

(ppb)

Recovery

< 0.25 u

) A G -n -; h-^-^^L.eno]
-ratv f !r!!vrrrvlJrr 90 .42

EORM T

-:tr-L,* 
" e=Ei=FeE li =-

=- ,- E3_L F_.4:il:= g'



ANAr \r?raar a

"=$L'#E@ORGATiIICS AI.IAIYSIS DATA SHEEE TNCORpORATED
PCP by GclEcD Method sw8041 s:nrpIe rD: pz-L3-2oL5o3o9
Extraction Method: SW3510C SAMPLE
Paqe 1 of 1

Lab Sample ID: 2261,B QC Report No: ZZ61--Landau Associates, Inc.
LIMS ID: 15-4426 Project: port of Olympia
Matrix: Water \R 21039. I20.I2I
Data Re]ease Authori zed: \\NW Date Sampled: 03 / 09 / 75
Reported: 04/02/15 Date Received: }3/IO/rc
Date Extracted: 03/16/15 Sample Amount: 500 mL
Frrf a An:r rrzarl . q3/28/I5 18:48 Fi-naf Extract Volume: 50 mL
T6^r-,,-^-! /n-^1,arrrLrurllErrL/nrrar/st z ECDS/YZ Dilution Factor: 1. OO

CAS Nunber Analyte RL ResuJ-t

87-8 6-5 Pentachforophenol 0 .25 < O . 25 U

Reported in pglL (ppb)

Chlorophenol Surrogate Recovery

2, 4 , 6-Tribromophenol 96 - 4e"

E.ORM I

?FS9 : #ffi#G.S



ANAIvrr^^r a,=$L'#;:g
ORGAITICS AI{ALYSIS DATA SHEET ;NCORpORI\TED
PCP by GCIECD Method SW8041 sample rD: pz-go-zoL5o3o9
Extraction Method: SW3510C SAIvtpLE
Page 1 of 1

Lab Samp1e ID: ZZ67C QC Report No: ZZ6L-Landau Associates, Inc.
LIMS ID: 15-4421 Project: port of Olympia
Matrix: Water , 21039. f20.I2I
Data Release Authorizedr'NW Date Sampled: O3/Og/fi
Reported: 04/02/15 Date Recei-ved: 03/I0/I5

Date Extracted: 03/16/1,5 Sample Amount: 500 mL
Date Analyzed: 03/28/15 19:24 Final Extract Vofume: 50 mL
Instrumenl/anatyst : ECDB /YZ Difution Factor: 1. OO

CAS Nurnber Anal-yte RL Resu1t

87-86-5 Pentach-Iorophenol 0.25 < 0.25 U

Reported in pg/L (ppb)

Chlorophenol Sunogate Recovery

. A C_T-: h-^*^^henol
-r1tv rrfv!vlrrv}Jr 94.02

FORM T

E;F#€ : #ffi#la€ea



ORGAI'IICS AI.IALYSIS DATA SHEET
PCP by 9C(F,CD Method Sw8041
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: ZZ6ID
LIMS ID: 15-4428
Matrix: Water
Data Release Autho rized.,NUl
Reported : 0 4 / 02 / 15

Date Extracted:. 03/16/15
Date Analyzed: 03/28/15 L9:.59
Instrument,/Analyst : ECDB /YZ

CAS Number

Alsbn&b@
Sanpte rD : MW-oSs-2olso3ttoRPoRATED

SAI'IPtE

AnaJ.yte

QC Report No: ZZ6L-Landau Associates, Inc.
Prolect: Port of Olympia

21039.I20.127
Date Sampled: 03/09/15

Date Recei-ved: 03 / 1,0 / 15

Sample Amount: 500 mL
Finaf Extract Vol-ume: 50 mL

Dilution Factor: 1.00

RL Resu]-t

87-86-5 Penler:hl nrnnhonn]

Reported in pq/L

Chlorophenol Sutrogate

0.25

(ppb)

Recovery

< 0.25 u

2, 4 , 6-Trlbromophenol 91 .62

FORM I

F:q#.9 : ffiffi#Ere



ANAI\r?r^Ar a,=$L',#;:g
ORGAI.IICS AIIAIYSIS DATA SHEET TNCORpORATED
PCP by @,/ECD Method SW8041 sampte rD: cw-13-20150309
Extraction Method: SW3510C SAMPLE
Page 1 of 1

Lab Sample ID: ZZ6IE QC Report No: ZZ61-Land.au Associates, Inc.
LIMS ID:. 15-4429 project: port of Olympla
Matrlx : Water 21039 .1,20 - I21_
Data Rel-ease Authorized,, \trJ Date Samp-led: O3/09/I5
Reported: 04/02/15 Date Recelved: O3/IO/I5

Date Extracted: 03/76/15 Sample Amount: 5OO mL
Date Anafyzed: 03/28/15 20:34 Final Extract Vol-ume: 50 mL
Instrument/Analyst , ECDB /YZ Dil-ution Factor: 1 . 0O

CAS Number Anal-yte RL ResuJ-t

87-86-5 Pentachforophenol A.25 < A.25 U

Reported in pg/L (ppb)

Chlorophenol Surrogate Recovery

2, 4 , 6-Trtbromophenol 90.8?

FORM I

F?ffi€ . cESEF=H-€



ANAI vrr^ar a
oRcAn.rrcs ArrArysrs DA'A sHEEr "=Sbil;ft9INCORPORATED
PCP by GCIECD Method SW8041 Sample rD: MW-05D-20150309
Extraction Method: SW3510C SAMPLE
Page 1 of 1

Lab Sample ID: Zz61,F QC Report No: 2261,-Land,au Associates, fnc.
LIMS ID: 15-4430 projecr: port of Olympia
Matrix: Water 21039.L20 -12L
Data Rel-ease Authorized:\\Nli Date Sampled: 03/09/L5
Reported: 04/02/75 Date Received: 03/I0/I5
Date Extracted: 03/16/1,5 Sample Amount: 500 mL
Date Anafyzed: 03/28/15 2I:45 Finaf Extract Vofume: 50 mL
Instrument,/Analyst : ECDS /YZ Dil-ution Factor: 1 . OO

CAS Number Anal.yte RL ResuJ-t

87-85-5 Pentachforophenol 0.25 < 0.25 U

Reported in pgll, (ppb)

Chlorophenol Surogate Recovery

) A A-T-:h-^h^^r-tenolLratv r!r!!vrLrvyr. 93 .62

FORM I

FFG€ ###==



ORCA}IICS A}TAI.YSIS DATA SHEET
PCP by GCIECD Method Sw8041
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: ZZ67G
LIMS ID: 15-443I
Matrix: Water
Data Rel-ease Authorized,\N
Reported:04/02/15

Date Extracted:. 03/16/15
Date Analyzed: 03/28/15 22:20
fnstrument/Anal-yst ; ECD8 /yZ

CAS Number

AXsffiSeb@
INCORPORATED

Sample ID: PZ-L8-2OL50309
SAMPLE

QC Report No: ZZ6I-Landau Associates, Inc.
Prolect: Port of Olympia

21039 -r20.12r
Date Sampled: 03/09/15

Date Received: 03/10/75

Sample Amount: 500 mL
Flnal Extract Vo_lume: 50 mL

Drlutron FacLor: 1.00

RL Resu]-tAnalyte

87-86-5 Penf :r-hl nrnnhcnof

Reported In pg/L

Chlorophenol Surogate

0 .25

(ppb )

Recovery

< 0.25 u

2, 4 , 6-TribromophenoJ- 92 .8e.

FORM I

'??F-g ' d&dahd*e---



ANALYTICALIa--
RESOURCi.V

ORGAI.IICS AI{ALYSIS DATA SHEET TNCORpORATED
PCP by cclEcD Method sw8041 sampte rD: pz-L7-2ol5o3o9
Extraction Method: SW3510C SAMPLE
Paqe 1 of 1

Lab Sample ID: ZZ6IH QC Report No: ZZ61-Land.au Associates, Inc.
LIMS ID: 15-4432 project: porr of Olympia
Matrix: Water 21039.120 -I2I
Data Re.l-ease Authorlzedr \fJ Date Sampled: 03/09/L5
Reported: 04/02/15 Date Received: 03/I0/rc
Date Extracted: 03/16/1,5 Sample Amount: 5OO mL
Date AnaLyzed: 03/28/1,5 22:55 Final Extract Volume: 50 mL
fnstrument/Anal-ystt ECDS/YZ Dilution Factor:1.00

CAS Number Analyte RL Result

87-86-5 Pentachforophenol 0.25 < 0.25 U

Reported in pq/L (ppb)

Chlorophenol Surrogate Recovery

2,4,6-Trrbromophenol 93 .2e.

FORM I

FFffi1 . @ffi#L+s+



AN^|vrr^^r a.=$L'#;'"9
ORGAIiIICS AI{ALYSIS DATA SHEET ;N6ORpORATED
PCP by eclBcD Method sw8041 sample rD: MW-02s-20150309
Extraction Method: SW3510C SAI'iPLE
Page 1 of 1

Lab Sample ID: 2267I QC Report No: ZZ61--Landau Associates, Tnc.
LIMS ID: 15-4433 Project: Port of Olympia
Matrix: Water 21,039 .I20 .I2Ih-!- D^r ^-^^ ^"ihorized:\tN Date Sampled: 03/09/I5udLd neJ.ed5e AUL
Reported:04/02/15 Date Received: 03/10/1,5

Date Extracted: 03/L6/15 Sample tunount: 500 mLn:rA AnAltrzaA. q3/29/I5 23:31, Flnal Extract Vofume: 50 mL
Instrument,/Analyst : ECDS /YZ Dilution Factor: 1.00

CAS Number Analyte RL ResuJ.t,

87-86-5 Pentachlorophenol 0.25 < 0.25 U

Reported in pg/L (ppb)

Chlorophenol Surrogate Recovery

2, 4, 6-Trlbromophenof 98 .02

FORM I

*TF= € : #G#"8*;



ORGAT{ICS A}IALYSIS DATA SHEET
PCP by GCIECD Method SW8041
Extraction Method: SW3510C
Page 1 of 1

raD 5amp-Le 1D: LL6I\)
LIMS ID: 75-4434
Matrix: Water
Data Refease Autho rized,,\ot
Reported:.04/02/15

Date Extracted:. 03/16/15
Date Anafyzedi 03/29/ 15 OO:06
Instrument,/Anaf VSt: ECDB /YZ

CAS Nurnber

AXsbfi8t"@
Sampre rD : Lw-3-2ol5o3o glNcoRPoRATED

SAMPI.E

AnaJ-yte

QC Report No: ZZ6L-Landau Associates/ Inc.
Project: Port of Olympia

27039.I20.12\
Date SampJ-ed: 03 / 09 / 15

Date Received: 03/I0/15

Sample Amount: 500 mL
Final Extract Vo]ume: 50 mL

Dilutlon Factor: 1.00

RL Result

87-86-5 Pen1- ar:h I oronhcnof

Reported in pgll,

ChJ.orophenoJ- Surrogate

0.25

(ppb )

Recovery

< 0.25 u

. A e_T-:h-^*^-\enol_
-r1rw r!furvrrrvyrl 84.0%

FORM I

-59*e.FEF!b-5.8*



ANALYTICALI-m:
RESOURCESV

ORGAITICS AI.IAIYSIS DATA SHEET TNCORpORATED
PCP by GCIECD Method SW8041 sanp].e ID: Lr{4R-20150309
Extraction Method: SW3510C SAMPLE
Page 1 of 1

Lab SampJ-e ID: ZZ6IK QC Report No: ZZ6I-Landau Associates, Inc.
LIMS ID: 15-4435 project: port of Olympia
Matrix: Water 21039. \20 .I2I
Data Rel-ease Authorj-zed,\N., Date Sampled: O3/09/I5
Reported: 04/02/15 Date Received: 03/IO/7t

Date Extracted: 03/16/15 Sample Amount: 5OO mL
Date Anafyzed: 03/29/15 00:41 Final_ Extract Volume: 50 mL
Instrument/Anal-yst : ECDB /yZ Dil-ution Factor: 1. OO

CAS Number Analyte RL Resu1t

87-86-5 Pentachforophenol 0.25 < 0.25 U

Reported in pg/L (ppb)

Chlorophenol Sunogate Recovery

) A ._T-:h-^*^^heno-L
-t 1, v t!fvrvrrrvlrrl 86-42

FORM I

*f, f 
=!3 

: fusq5l-Ers=t" tr



ORGAI\TICS AI.IAIYSIS DATA SHEET
PcP by eC/EcD Method sw8041
Extraction Method: SIY3510C
Page 1 of 1

Lab Sample ID: ZZ61,L
LIMS ID: 15-4436
Matri-x: Water

"' --hori zed:udLd neredJe AUL
Renorfecl:. O4 /O2 /15

Date Extracted:. 03/16/75
Date Anal-yzed: 03 / 29 / 15 01 : 16
f nstrument,/AnalVst: ECDS /YZ

Aisbfise!@
INCORPORATED

Samp1e ID: PZ-t9-20150309
SAI4PLE

QC Report No: ZZ6I-Landau Associ-ates, Inc.
Project: Port of Olympia

21039.I20.72r
Date Sampled: 03/70/15

Date Received: 03/70/15

Sample Amount: 500 mL
Frna] Extract Vof ume: 50 mL

Difution Factor: 1 .00

CAS Number Analyte RL Resu]-t

87-86-5 Pentachl-orophenoJ- 0.25 < 0.25 U

Reported in ;rgl], (ppb)

Chlorophenol Sunogate Recovery

2,4,6-Tribromophenol '78.4e"

FORM I

F?'#.8 ffiSRffiq.sB



ORGAI.IICS AI.IALYSIS DATA SHEET
PCP by eC/F"cD Method Sw8041
Extraction Method: SW3510C
Page l" of 1

Lab Sample ID: ZZ6IM
LIMS ID:. 15-4431
Matrix: Water
Data Re-l-ease Authorized: \t\rJ
Reported : 0 4 / 02 / 15

Date Extracted: 03/1,6/15
Date Anal-yzed: 03/29/15 O1:52
Instrument,/Analyst ; ECDB /yZ

AXsbfi8*@
INCORPORATED

Samp1e ID: MW02D-20150309
SAI.{PLE

QC Report No: ZZ6I-Landau Associates, fnc.
Prolect: Port of Olympia

21039.1,20.r21.
Date Sampled: 03/I0/15

Date Received: 03/I0/15

Sample Amount: 5OO mL
Finaf Extract Volume: 50 mL

Difution Factor: 1.00

CAS Number Analyte RL Resu].t

87-86-5 Pentachforophenol 0.25 < 0.25 U

Reported in p9lL (ppb)

Chlorophenol Sunogate Recovery

2, 4 , 6-Tribromophenol 93 .62

FORM I

-f -5 g* i* :-# l-s F"F E'+ =-"E



ORGAIIICS AI'TALYSIS DATA SHEET
PCP by @,/F.CD Method SW8041
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: 22670
LIMS ID: 75-4439
Matrix: Water
Data Rel-ease Autho rized,N
Reported:. 04/02/15

Date Extracted: 03/16/15
Date Anafyzed: 03/29/15 03:02
Instrument,/Analyst : ECDB /YZ

CAS Nurnber

irsbfis*@
Sampre rD : t'ttv-o1D-2ol5o3TtoRPoRATED

SAMPLE

AnaJ.yte

QC Report No: ZZ6I-Landau Associates, fnc.
Project: Port of Olympia

21039.r20.I2r
Date Sampled: 03/10/f5

Date Received: 03/70/75

Sample Amount: 500 mL
Final Extract Volume: 50 mL

Dilution Factor: 1.00

RL Resu1t

87-86-5 PentachJ.orophenol

Reported tn p.g/L

Chlorophenol Surrogate

o.25

(ppb)

Recovery

L.7

) A a_T-:h-^*^*henol_
-ratv f !lvrvrrrvPrr 95 .62

FORM I

.:,-ff- s " FAde#e*-.*
;' ,s &* 'E - *cx tu+= EFE 

-+ 
E+==



ORGAI.UCS A}TAJ.YSIS DATA SHEET
PCP by cClECD Method Sw8041
Extraction Method: SW3510C
Page 1 of 1

Lab Sample ID: MB-O31615
LrMS rD. L5-4425
Matrlx: Water
Dara Release Authorizedr '$,^N)
Reporred:04/02/1,5

Date Extracted:. 03/L6/15
Date Anal-yzed: 03/28/15 1,6:21
Instrument/Ana1 yst : ECDB /YZ

CAS Nurnber Anal.yte RL Result

87-86-5 Pentach_l,orophenol 0-25 < 0.25 U

Reporred in pglL (ppb)

ChJ-orophenoJ- Suuogate Recovery

) A c-nv:h-^-^^heno]L 
' 

1 | v vrrrvlrrr 14.42

\

arstfiSrb@ 
\

INCORPORATED
Sanple ID: MB-031615

METHOD BI,AI\TK

QC Report No: ZZ6I-Landau Associates, Inc.
Project: Port of Olympia

21039.I20.72I
D:ta S:mnlod. NA

Date Received: NA

Sample Amount: 500 mL
Final Extract Vofume: 50 mL

Dr _Lutron Factor: 1 . 00

FORM I



Ars5fi8eb@
INCORPORATED

SW8O41 CHLOROPHENOLICS ST'RROGATE RECOVERY SI'M!dAR:T

Matrix: Water

C].ient ID

Report No: ZZ6L-Landau Associates,
Prni ac]- . Dnrl- n€ n l rm^i -! !vJ su u . f v! u v! vryrrtPra

2L039 .1,20 .1,21,

TBP TOT O(II

Inc.

MB-031615
LCS-031615
LCSD-031615
PZ-I2-20150309
Pz-13-2015030 9
PZ-30-201,50309
MW-055-20150309
cw-13-20150309
MW-05D-20150309
PZ-1,8-20150309
PZ-17-201,50309
MW-02S-20150309
LW-3-20150309
LW4R-20150309
PZ-rg-201s0309
MWj2D-201,50309
MW-01D-20150309

14.42 0
9I.22 0
93.6? 0
90 .4e" 0
96.42 0
94.0e. 0
97 .6e" 0
90.8? 0
93.62 0
92 .8e. 0
93.22 0
98.0? 0
84.0? 0
86.4eo 0'78.4% 0
93 .6e" 0
95.6? 0

(TBP) -- 2,4, 6-Tribromophenol_

Prep Method: SW3510C
Log Number Range: 15-4425 Lo

QC LTMITS

(26-1,20)

1^-AA10

Page 1 for 2261
FORM-rr SW8041

''+':P+ i " '&&,€P-.F*Ef _e g- 5 , FEwS-etE-5



ORGAITICS AI'IAJ.YSIS DATA SHEET
PCP by cClECD Method Sw8041
Page 1 of 1

Lab Sample ID: LCS-031615 eC
LIMS ID: 15-4425
Matrix: Water
Data Release Authorized:
Reported:04/02/15

Date Extracted LCS/LCSD: 03/16/15

Date Analyzed LCS : 03 / 28 / 15 1-1 :03
LCSD: 03 / 28 / 75 1'7 :38

Instrument,/Analyst LCS : ECDB /yZ
LCSD: ECDS/YZ

aANALYT|CALl,tnt
RESOURCES\Z

sampre rD: LCS-031615 
INGoRPoRATED

LCS/LCSD

Report No: ZZ6I-Landau Associates, Inc.
Prolect: Port of Olympia

2L039.I20.1,2I
Date Sampled: 03 / 09 / 1,5

Date Received: 03 / 1,0 / 15

Sample Amount LCS:
LCSD:

Final Extract Vofume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike
LCSD Added-LCSDAnaJ-yte

Spike LCS
LCS Added-LCS Recovery

500 mL
5OO mL
f,U ML
]U ML
1.00
1.00

LCSD
Recovery

Ponfa.hl nrnnhannl r .12 2 .50 68. B% 1. 85 2.50

Chlorophenols Sunogate Recovery

) lt ^- riri ^'^m^^hlenOf-, 1, v vrrrvPr.

Rcqrrl'|-q ran^rfa.l in rrnlTsvv +rr FrYl !
RPD calcufated using sampl-e concentrations per SW846.

LCS LCSD
9I.22 93.62

t4.02 1 aa,

FORM TII

FEffi S- : ffiffi@#=











ORGANICS AI.IAIYSIS DATA SHEET
t{wTPHD by cClFID-Silica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-031415 QC
LIMS ID: 15-4425
Matrix: Water
Data Refease Autho rized, V
Reported: 04 /0I/15 r'/'w

Date Extracted LCS/LCSD: 03/1.4/1,5

Date Anal-yzed LCS: 03/28/75 23:54
LCSD: 03/29/15 0O:18

Instrument,/Analyst LCS: FID/JGR
LCSD: FID/JGR

ANALYTICALA
RESOURCESV
INCORPORATED

SanpJ-e ID: LCS-031415
LCS/LCSD

Pannrf rrTn. vzAl -Landap ASSOCiateS, InC.
prnianf. Dnrt ^€ r\'1 

-^;-rrvJsuu. Lv!u uI vryrttPra
2L039.1,20.r21,

Date Sampled: 03/09/15
Date Received: 03/I0/15

Sample Amount LCS: 500 mL
LCSD: 500 mL

Spike LCS
LCS Added-LCS Recovery

Final Extract Volume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

Spike
LCSD Added-LCSD

.U ML

.U ML
nn

.00

LCSD
RecoveryRange

Diesel- 2140 3000 1L.32 2340 3000

TPHD Surrogate Recovezy

o-Terphenyl

Resul-ts reported in uglL
RPD calcufated using sample concentrations per sw846.

LCS LCSD
93.62 1042

78.0% 8.9?

FORM III

FE# c : ffiffiffifiEffi





ORGAITICS AI.IAIYSIS DATA SHEET
TPHG by l4ethod NWTPHG
Matrix: Water

Data Release Authorized:
Rennricrl. n" /2n /15

ARI ID Client ID

aANALYTICAL(A
RESOURCES\Z

ec Report No: zz6i.-Landau Associ.."ts:?T:oRATED
Project: Port of Olympia

Eventz 21039.720.72I

Analysis
Date DL Range Result

MB-O31415
15-4425

ZZ6IA
75-4425

zz678
1_5- 4426

zz61,c
15-4427

zz6LD
75-4428

ZZ6IE
75- 4 429

zz6LE
15-4430

LLOIU
r5-443r

ZZ61-H
75-4432

zz6Lr
L5-4433

Method Blank

PZ-t2-2015030 9

PZ-L3-20150309

PZ-30-2015030 9

MW-05S-20150309

cw-13-20150309

MW-05D-20150309

P2-L8-20Ls030 9

PZ-L1 -20L5030 9

03/L4/L5
PI D3

03/L4/15
P] D3

03/14/L5
PID3

03/r4/15
PI D3

03/14/15
PID3

03/L4/1,s
PID3

03/L4/L5
P] D3

03/L4/15
PI D3

03/L4/L5
PI D3

03/L4/75
P] D3

1.0

1.0

1.0

1.0

t.0

1.0

1.0

1.0

1.0

Gasoline < 250
HC ]D
Trif l-uorotof uene 98. 6%

Bromobenzene 99. 0%

Gasofine < 250
HC ]D
Trifl-uorotoluene 94.Ie"
Bromobenzene 89.0?

Gasol-ine < 250
HC ID
Tri-f luorotoluene 96 .1e"
Bromobenzene 95.1?

Gasol-ine < 250
HC ]D
Trifl-uorotofuene 98.0?
Bromobenzene 91.02

Gasoline < 250
HC ]D
Trif l-uorotol-uene 91 .92
Bromobenzene 98.3?

Gasol-ine < 250
HC ID
Tri-fl-uorotol-uene 9'7.72
Bromobenzene 91.82

Gasoline < 250
HC ]D
Trifluorotoluene 96.5%
Bromobenzene 91.12

Gasoli-ne < 250
HC ]D
Trif f uorotoluene 96.7.e"
Bromobenzene 96 .6e"

Gasoline < 250
HC TD
Trif l-uorotol-uene 96. 3%

Bromobenzene 98.22

Gasol-ine < 250
HC ID
Trifluorotofuene 95.1?
Bromobenzene 96.62

MW-02S-20150309

FORM I

1.0

= F#:+ : ##ffiElE



ORGANICS AI{A],YSIS DATA
TPHG by Method NWTPHG
Matrix: Water

Data Rel-ease Authorized:
Ronnrtorl . n"/)fi/15

ARI ID Client ID

S}IEET

ANALYTICAL A
RESOURCES\Z

ec Report No: zz6r-Land,au Associ"."tI:?3:oRATED
Project: Port of OJ-ympia

Event z 2L039.I20.]-2L
"/

Anal-ysis
Date lot Range Resul.t

zz6LJ
15- 4 434

ZZ67K
15-443s

ZZ61.L
t5-4436

ZZ6IM
15- 4 431

zz6LN
15-4 4 38

zz610
15- 4 439

zz6LP
15-4440

LW-3-20150309

LW4R-20150309

PZ-\9-2015 0 30 9

MWO2D-20150309

MW-01S-20150309

MW-01D-20150309

Trip Blanks

03/14/1.5
PID3

03/14/15
PI D3

03/r4/1.5
PI D3

03/74/15
PID3

03/14/15
PID3

o3/1.4/15
P]D3

03/r4/75
PID3

1.0

1.0

1.0

1.0

1.0

1.0

10

Gasofi-ne < 250
HC ]D
Trifluorotol-uene 95.12
Bromobenzene 96 .6e"

Gaso.l-ine < 250
HC ]D
Trif]uorotoluene 95.2e"
Bromobenzene 96.12

Gasol-ine < 25O
HC ]D
Trifl-uorotoluene 95.5%
Bromobenzene 91.82

Gasol-ine < 25O
HC fD
Triffuorotofuene 92.4e"
Bromobenzene 94 .3e"

Gaso].ine 44000
HC ID GRO
Triffuorotol-uene 88.4?
Bromobenzene 95.1?

Gasofine < 250
HC ID
Triffuorotofuene 95.6%
Bromobenzene 98.8%

Gasol-ine < 250
HC ID
Triffuorotoluene 95.1%
Bromobenzene 9'7 .5>o

Gasol-ine values reported in
n,,--rir-ri +^+^l ^^^l-^ ;-vudrtLaLdLfutl ull uuLdr PYqnD arr

GAS: fndicates the presence of
GRO: Positive resuft that does

r:ndc from Tnlrrene io Nanh1-haleng.

weathered gasofine.
i donl- i f i :l.rl a ar qnl i na nrf f ornvfv Ysuvr

,,n /t /nnl..\vY/ D \yyvl

tl'ra ar qal i no

ar<nl i na nr

not match an

FORM I
Fg#a ; ffiffiffiTffi



TPHG WATER SI'RROGATE

aANALYTTCAL (J-r-,
RESOURCES\Z
INCORPORATED

RECOVERY SuMt'lARY

QC Report No: ZZ6L-Landau Assocj-ates, Inc.
Praian]- . Dnrl- nf Ol rmni r

Event | 2]-039.I20.I2I

TFT BBZ TOT OUT
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ARI Job I 2Z6I
Matrix: Water

C]-ient ID
MB-031415
LCS-031415
LCSD-0314 15
PZ-72-2015 030 9
PZ-13-20150309
PZ-30-20150309
MW-05S-20150309
cw-13-20150309
MW-05D-20150309
PZ-78-20150309
PZ-]-1-20150309
MW-02S-20150309
LW-3-201s0309
LW4R-20150309
PZ-19-20150309
MW02D-20150309
MW-01S-20150309
MW-01D-20150309
't rr n H I tn kc

98 .6e" 99. 08
94.3% 92.8eo
88.8% 88.8U
94.LZ 89.0?
96."72 95.12
98 . 0U 9'7 .0e"
9'7.9e" 98.3%
97 .Ie" 9'7 .8eo
96.5e" 9'7 .'7e"
96 . re" 96 .6e"
96.3% 98 .22
95 . 1Z 96.62
95.Jeo 96.62
95.2e" 96.'72
95.5% 9'7.82
92.4% 94.32
88.4? 95.19
95. 6? 98.8?
95.1? 9'7.52

(TFT) : Trifl-uorotol-uene
(BBZ) : Bromobenzene

Log Number Range: 15-4425 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

L5- 4 440

FORM II TPHG

Page 1 for Z261 qEffi'e : #ffi#? t



ORGATiIICS AI.TAIYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-031415
LIMS ID z 75-4425
Matrix: Water ,-/
Data Refease Authorizedl. flReported:03/20/I5 '

Date Analyzed LCS: 03/74/15 12zO0

;r4.
ANALYTICALTPTT
RESOURCES\Z
INCORPORATED

SanpJ.e ID: LCS-031415
I,AB CONTROL SAT'{PLE

QC Report No: ZZ6I-Landau Assocj-ates, Inc.
Prolect: Port of Olympia

Event : 27039 .I20 .l2I
Date Sampled: NA

Date Received: NA

Spike LCSD

Purge Vofume: 5.0 mL
LCSD: 03/I4/15 12:28

Instrument/Anafyst LCS: PID3/PKC Dilution Factor LCS: 1.0
LCSD: PID3/PKC LCSD: 1.0

Spike LCS
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

GasoLj-ne Range Hydrocarbons 920 1000 92.02 940 1000 94.08 2.22

Reported in ugl], (ppb)

RPD calcul-ated using sample concentrations per SW846.

TPHG Surogate Recovezy

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
94.3eo 88.8%
92.82 88.8%

FORM III ;FT"#.5- ; ###?*s
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