[image: image1.png]Vel .02,





Groundwater Monitoring Well 
Installation Report

Conducted on:

Les Schwab Tire Store
210 State Avenue NW
Olympia, Washington 98501
Prepared for:
Drebick Investments, LLC
1001 S. Evergreen Park Drive SW
Olympia, Washington 98502-6082
[image: image2.png]


Prepared by:




Reviewed by:
   




                   [image: image4.jpg]ASSOCIATED
ENVIRONMENTAL
GROUP, LLC

g






Rebecca Dilba                                         
David Polivka 
[image: image3.jpg]


Staff Geologist  



Senior Hydrogeologist, L.G. / L.H.G.










AEG Project # 14-171



Date of Report: March 5, 2015
Table of Contents

21.0
INTRODUCTION


21.1
Site Setting and Background


21.2
Site Geology and Hydrogeology


31.1.1
Site Geology


31.1.2
Site Hydrogeology


42.0
PREVIOUS ENVIRONMENTAL WORK SUMMARY


53.0
OBJECTIVES AND SCOPE OF WORK


64.0
FIELD ACTIVITES & METHODOLOGY


64.1
Grounds Penetrating Radar


64.2
Soil Borings


64.3
Groundwater Monitoring Well Installation


74.4
Soil Sampling Procedures


84.5
Groundwater Sampling Procedures


94.6
Quality Controls


94.7
Investigation Derived Waste


105.0
ANALYTICAL RESULTS


105.1
Soil


105.2
Groundwater


116.0
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS


116.1
Summary


126.2
Conclusions


126.3
Recommendations


137.0
LIMITATIONS


148.0
REFERENCES



FIGURES

Figure 1:
Vicinity Map

Figure 2:
Site Map
TABLES
Table 1:
Summary of Soil Analytical Results
Table 2:
Summary of Groundwater Analytical Results
APPENDICES

Appendix A:
Site Photographs

Appendix B:
Supporting Documents
- 
Boring Logs

-
Laboratory Datasheets
1.0 INTRODUCTION

Associated Environmental Group, LLC (AEG) has completed the installation of three groundwater monitoring wells, and the advancement of one soil boring, at 210 State Ave NW Les Schwab property located in Olympia, Washington (Site).  The objective was to further assess groundwater quality beneath the Site because of low levels of arsenic, cadmium, and lead found in groundwater during a Phase II Environmental Site Assessment conducted at the Site dated January 5, 2014. 

The scope of work for this investigation was developed based on our professional judgment and experience in accordance with requirements in the Washington State Department of Ecology (Ecology) Model Toxics Control Act (MTCA) Cleanup Regulations (Chapter 173-340 WAC).  The investigation was performed in general accordance with the American Society for Testing and Materials (ASTM) Standard E 1903-11, Standard Guide Environmental Site Assessments: Phase II Environmental Site Assessment Process.  
1.1 Site Setting and Background
The Site is located at 210 State Avenue NW on the north side of State Avenue NW, at the intersection with Columbia Street NW (Figure 1, Vicinity Map).  The Site is positioned on approximately 0.58 acres and consists of two buildings currently occupied by a Les Schwab Tire store.  The oldest building currently on the Site was built in 1941 and has operated as a transmission shop and/or tire center under various names since then.  The current tenant of the building is Les Schwab Tire Center.
1.2 Site Geology and Hydrogeology 
Based on soil survey maps published by the USDA Soil Conservation Service Web Soil Survey and the 1990 U.S. Department of Agriculture Soil Survey of Thurston County, Washington, the Site is mapped as Xerorthents, which is made up of sandy and loamy cut and fill material.  

“…The surface soil and subsoil have been removed or covered with other soil material.  Texture and depth vary greatly within short distances.  Included in this unit are small areas of Alderwood and Everett soils on till plains and areas filled with non-soil material which make up about 20 percent of the total acreage.  Permeability, available water capacity, and effective rooting depth vary in the Xerorthents.  Runoff is slow, and the hazard of water erosion is slight.  The main management concern is the hazard of flooding.  This unit is used for industrial sites.”

Based upon information in the 1958 U.S. Department of Agriculture Soil Survey of Thurston County, Washington: 
"Water is available in perennial streams, springs, and creeks.  Generally the water is soft.  Water for domestic use is normally taken from wells that are 25 feet to 75 feet deep."

The depth to water is estimated to be greater than 5 feet below the surface of the soil.  Water generally flows toward the west from the Site.  However, in this portion of Olympia, there are or have historically been many artesian wells. 

1.1.1 Site Geology
The subsurface condition of the Site at the locations of investigation generally consists of sand with some shell fragments.  These deposits were found to the total explored depth of 10 feet below ground surface (bgs) and were loose to medium density and are considered fill material (refer to Appendix B, Supporting Documents, Boring Logs). 
1.1.2 Site Hydrogeology

Groundwater was encountered during this sampling event, from 7.5 feet to 10 feet bgs.  Based on the location of the Site approximately 55 feet east of the West Bay of Budd Inlet, the water levels appear to be tidally influenced.  The direction of groundwater flow in the area was not determined.  However, based on surface topography, and proximity to the Bay, groundwater is presumed to be flowing to the west.  However, because of the tidal influence, the direction may also reverse and flow to the east during high tides.
2.0 PREVIOUS ENVIRONMENTAL WORK SUMMARY 
Phase II Environmental Site Assessment – AEG, 2014
AEG supervised the advancement of soil borings B-1 through B-9 at the Site on October 28, 2014.  The borings were advanced to a maximum depth of 10 feet bgs via a limited access drilling rig, and soil samples were collected during drilling for laboratory analyses.  The borings were advanced in the areas of interest at the Site.  Results of the Phase II ESA indicated that:

· Tetrachloroethene was detected above MTCA cleanup levels of 0.05 mg/kg, at 0.07 mg/kg in one soil sample from boring B-4 at 8.5 feet bgs.  Heavy oil-range total petroleum hydrocarbons (TPH), lead, and chromium were all detected at concentrations below MTCA cleanup levels; and

· Lead and cadmium were detected in the groundwater above the MTCA method A cleanup levels in one of borings.  Arsenic was detected above the MTCA Method A cleanup level in the groundwater from three of the borings.  The locations of the boreholes are illustrated in Figure 2, Site Map.
AEG concluded that:

“…the Site’s subsurface, at locations of investigation, do appear to be adversely impacted by the constituents of concern…”
“….further investigation at the Site is warranted based on the above presented findings, in order to determine both the extent and source of contamination.”
Based on the conclusions of the Phase II ESA investigation, AEG recommended:

“…Four monitoring wells to be installed on the Site with subsequent groundwater sampling…”
“…A ground penetrating radar survey be done on Site in order to locate an underground storage tank (UST) that may be present under the western Les Schwab building or boardwalk..”
“…If a tank is present, then install three push-probe borings adjacent to the tank and sample both soil and groundwater…”
3.0 OBJECTIVES AND SCOPE OF WORK
The objective of the groundwater monitoring well installation at the Site was to further define the extent of groundwater contamination encountered during previous subsurface investigations.  AEG’s scope of work included the following:

· Conducting both public and private utilities locates for the Site.  Locates performed by Underground Utilities Locate Center included only areas in the public rights-of-way.  Applied Professional Services, LLC provided private utility locates on the Site;

· Performing a ground penetrating radar (GPR) survey in the area suspected to contain an existing or former Underground storage tank (UST);

· Installing three groundwater monitoring wells to a maximum depth of 20 feet bgs;
· Advancing one soil boring west of the tire storage warehouse near a suspected UST;
· Collecting soil and groundwater samples for analysis of diesel-range, gasoline-range, and heavy oil-range TPH, benzene, toluene, ethylbenzene, and total xylenes (BTEX), total and dissolved metals (arsenic, lead, cadmium, chromium, and mercury), and volatile organic compounds; and
· Preparing this report containing a summary of the subsurface conditions encountered, discussion of analytical laboratory results, conclusions, and recommendations.
4.0 FIELD ACTIVITES & METHODOLOGY
AEG supervised the drilling of one soil boring and the installation of three groundwater monitoring wells, MW-1 through MW-, on January 16, 2015, to further investigate the extent of heavy metals in the groundwater beneath the Site associated with decades of automotive repair at the Site.  The well installation locations were based on the results of AEG’s Phase II ESA.  In addition, AEG oversaw a GPR survey west of the tire storage building where what looked like a vent pipe indicated the presence or former presence of a UST.
4.1 Ground Penetrating Radar

AEG oversaw the performance of a GPR survey west of the tire building at what appeared to be a vent pipe indicated the presence of a former UST.  The survey was performed by Applied Professional Services, LLC (APS) of North Bend, Washington.  Attempts were made to survey inside the warehouse in the aisle ways between the stored tires.  No anomalies were found inside the building; however, the entire area was not able to be surveyed because of the tire storage.  
Outside the building, the survey was limited by the proximity of the building and numerous utilities that were beneath the sidewalk of the adjacent City of Olympia Percival Landing Park and walkway.  The GPR survey located utilities that were adjacent to the building but was not able to obtain an anomaly that would have indicated the presence of a UST.  
4.2 Soil Borings

One soil boring (B-10) was advanced at the Site by Environmental Services Network NW, Inc. (ESN) from Olympia, Washington.  Due to available space limitations inside the Les Schwab tire storage building, a boring was not able to be placed inside the building near the suspected UST location.  Utilities and the proximity of the warehouse building limited access adjacent to the west side of the building.  Therefore, one soil boring was completed outside the building using a hand probe.  Four attempts were made to advance this boring.  Three attempts were met with refusal at approximately 2 feet to 2.5 feet bgs.  The fourth attempt was advanced to a depth of 10 feet bgs.  
4.3 Groundwater Monitoring Well Installation

Three groundwater monitoring wells (MW-1, MW-2, and MW-3) were installed at the Site using a Geoprobe® direct-push drill rig.  They were located based on the results of the previous Phase II ESA and the anticipated direction(s) of groundwater flow.  The monitoring well design and construction methods conformed to requirements and specifications outlined in Washington Administrative Code 173-160 for “Resource Protection Wells” in the State of Washington.  
The monitoring wells were completed at 20 feet bgs, based on the depth to groundwater information obtained during this subsurface investigation.  The monitoring wells were constructed with five feet of two-inch diameter Schedule 40 polyvinyl chloride (PVC) casing, mated to fifteen feet of threaded, flush joint PVC 0.010 slot well screen.  The wells were screened from 5 feet to 20 feet bgs.  Figure 2, Site Map, shows groundwater monitoring well locations.  Photographs showing the locations of the monitoring wells is attached in Appendix A, Site Photographs. 
With the PVC casing installed in the borehole, the annulus between the casing and the borehole was filled with pre-sieved Colorado 10/20 grade silica sand from the bottom of the borehole to approximately 2 feet above the top of the well screen.  A 1.5-foot thick seal of bentonite chips was placed above the sand pack to approximately 1.5 feet bgs to prevent the infiltration of surface water along the well casing and to stabilize the upper section of the well.  A 1.5-foot thick layer of cement grout was placed from surface level to the top of the bentonite seal.  The wells were completed at surface with 8-inch diameter traffic-rated well boxes installed flush with the surface.  Ecology well tag numbers were assigned to each new well as follows: 

Well MW-1 
Tag No. BIM 136
Well MW-2 
Tag No. BIM 135
Well MW-3 
Tag No. BIM 103
Detailed groundwater monitoring well construction is provided in Appendix B, Supporting Documents, Boring Logs.  

At the conclusion of well construction, the wells were developed by pumping water from the monitoring well at a rate enough to draw the water level in the well as low as possible and then allowing the well to recharge.  Well development was conducted to remove fine-grained sediment from the filter pack and well bore.  Development was considered complete when the wells produced water that was clear and relatively free of sediment.   

4.4 Soil Sampling Procedures

Soil sampling methods for this work followed the protocols established by Ecology and EPA.  To minimize VOC losses, soil sampling for VOCs and field preservation methods followed methods set forth by EPA’s Method 5035A and Ecology’s guidance, “Collecting and Preparing Soil Samples for VOC Analysis”.  Soil samples for both the monitoring well borings and the soil boring were collected from the boreholes via continuous soil cores in an acetate sleeve inside the drilling rod’s core barrel.  Soils were observed to document soil lithology, color, moisture content, and sensory evidence of contamination.

All soil samples were screened in the field for organic vapor content utilizing a PID instrument.  The PID readings are presented in the soil boring logs provided in Appendix B, Supporting Documents, Boring Logs.  Based on the field observations, one soil sample from the soil boring and five soil samples from the monitoring well borings were transferred to the analytical laboratory in laboratory provided pre-weighed 40-milliliter (ml) VOA glass vials and 4-ounce jars.  The soil samples were transported to the ESN analytical laboratory, a Washington State certified analytical laboratory in Olympia, Washington, for analyses following industry standard chain-of-custody procedures.
Boring logs and soil laboratory analytical results are provided in Appendix B, Supporting Documents, Boring Logs, Laboratory Datasheets.
Soil samples selected for laboratory analyses were immediately transferred to laboratory provided containers.  All soil samples were placed in a portable chilled ice chest and couriered to the ESN laboratory.  Soil samples were handled and transported following industry standard chain-of-custody procedures and analyzed for:

· Gasoline-range TPH using Method NWTPH-Gx;
· Diesel and heavy oil-range TPH using Method NWTPH-Dx;
· BTEX and volatile organic compounds using EPA Method 8260/5030; and 
· Total and dissolved metals (arsenic, lead, cadmium, chromium, and mercury) using the EPA Method 6020 Series.  
All analytical results were compared to Ecology’s MTCA Method A, soil cleanup levels.  
4.5 Groundwater Sampling Procedures 

AEG sampled the groundwater from the newly installed wells on January 16, 2015.  New, dedicated polyethylene tubing was installed in each of the wells to the total depth.  Following the well development, the EPA approved low-flow purging and sampling technique, was used to sample the wells.  
In the soil boring, a temporary well screen was place in the well and dedicated polyethylene tubing inserted into the well screen.  The boring was then pumped with a peristaltic pump until the water was relatively clear.  Once clear, a water sample was collected from the pump’s discharge tubing.
Groundwater samples were collected in laboratory provided 40-milliliter (ml) vials for volatile organic compounds analyses, ½-liter amber bottles for diesel and heavy oil-range TPH, and ½-liter plastic bottles for MTCA 5.  Upon collection, the samples were placed in a chilled cooler for transport under industry standard chain-of-custody to the ESN laboratory.  The groundwater samples were analyzed for the same constituents as the soil samples using the same analytical methods.
4.6 Quality Controls

To ensure that quality information was obtained and was representative of the actual conditions at the Site:

· All samples were collected in general accordance with industry protocols for the collection, documentation, and handling of samples;
· Nitrile gloves were used in handling all sampling containers and sampling devices;
· The drilling equipment was steam cleaned before and after each boring;
· A site map showing monitoring well locations was completed prior to leaving the Site;
· Soil samples were tightly packed into laboratory provided jars to eliminate sample headspace and into sampling vials containing 5 ml of methanol;
· Water samples were filled carefully in the sampling bottles to prevent volatilization;
· Upon sampling, all samples were immediately placed into chilled ice chests; and
· The samples were transported under a chain-of-custody to the analytical laboratory for analysis.
The laboratory provided, standard quality assurance/quality control (QA/QC), included:

· Surrogate recoveries for each sample;

· Method blank results;

· Duplicate analyses, matrix or blank spiked analyses; and 

· Duplicate spiked analyses.
4.7 Investigation Derived Waste

Investigation derived waste generated at the Site during this project consisted of soil cuttings from the subsurface exploration activities, and water generated during well development, well purging before sampling, and equipment decontamination.  These wastes were placed in approved United States Department of Transportation (DOT) steel drums and stored at the Site for subsequent characterization and disposal.  

5.0 ANALYTICAL RESULTS 
5.1 Soil
According to the laboratory analytical results, diesel-range TPH was detected in MW-2 at a depth of 10 feet bgs.  Lead and chromium were also detected, at levels below the respective MTCA Method A cleanup levels. 
· Diesel-range TPH was detected at 850 mg/kg in sample MW2-S2-10 at a depth of 10 feet bgs in well MW-2; however, this is below the MTCA cleanup levels of 2,000 mg/kg;

· Lead was detected in the soil sample from a depth of 14 feet bgs in monitoring well MW-1 at a concentration of 24 mg/kg (sample MW1-S3-14) and in the soil from a depth of 10 feet bgs in monitoring well MW-2 at a concentration of 17 mg/kg (sample MW2-S2-10).  These concentrations are below the MTCA Method A cleanup level of 250 mg/kg;

· Chromium was detected in all soil samples, but below MTCA cleanup levels; and
· Arsenic was detected at a concentration of 7.5 mg/kg in the soil sample from 8 feet bgs in boring B10 at a depth of 8 feet bgs.  This is below the MTCA Method A cleanup level of 20 mg/kg.  

Table 1, Summary of Soil Analytical Results, presents the soil analytical results as compared to the Ecology MTCA Method A, soil cleanup levels.  

5.2 Groundwater 
Groundwater samples collected from monitoring wells MW-1 through MW-3, and B-10, were submitted for laboratory analyses of all COCs.  According to the laboratory analytical results:
· Total arsenic was found in all four of the groundwater samples.  Groundwater in MW-1 was 10.0 µ/l, MW-2 was 2.0 µ/l, MW-3 was 36 µ/l, and B-10 was 5.0 µ/l.  All groundwater samples, except MW-2, are at or above MTCA Method A cleanup levels for arsenic of 5.0 µ/l;
· Dissolved arsenic analyses in all four groundwater samples did not reveal the presence of dissolved arsenic;
· Gasoline-range TPH was found in MW-2 at 140 µ/l which is below the MTCA cleanup level of 1,000 µ/l when there is no benzene present at the Site; 
· Lead was detected in MW-2 at 2.3 µ/l, which is below MTCA cleanup levels of 15 µ/l; and
· n-Propylbenzene was found in MW-2, but was below MTCA cleanup levels. 
Refer to Figure 2, Site Map, for well locations.  Table 2, Summary of Groundwater Analytical Results, presents analytical results as compared to the Ecology MTCA Method A groundwater cleanup levels.  
6.0 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
6.1 Summary

The summary for this project is as follows:

· AEG oversaw a ground penetrating radar (GPR)survey along the western edge of the site and inside the tire storage warehouse at the Site.  No evidence of a UST was observed during the GPR survey.  

· Soil and water samples collected  from a soil boring near the suspected location of the UST did not reveal any gasoline or diesel-range total; petroleum hydrocarbons in the soil or water.  

· AEG supervised the drilling and installation of three groundwater monitoring wells, MW-1 through MW-3, and one soil boring (B-10) at the Les Schwab Tire Center in Olympia, Washington on January 16, 2015. 
· Soil and groundwater samples collected from borings and the newly installed groundwater monitoring wells were submitted for the laboratory analyses of diesel-range, gasoline-range, and heavy oil-range TPH, benzene, toluene, ethylbenzene, and total xylenes (BTEX), total and dissolved metals (arsenic, lead, cadmium, chromium, and mercury), and volatile organic compounds.
· Arsenic was found to be at or above MTCA cleanup levels in three out of the four groundwater samples collected.  MW-2 was the only groundwater sample that was below the MTCA Method A cleanup level of 5.0 µ/l for total Arsenic

· Dissolved Arsenic was not detected in the groundwater samples analyzed indicating that the total arsenic is either in the entrained sediment or in the colloidal sediment. 
· Chromium was detected in the soil samples from all borings sampled that were analyzed.  However the concentrations were analyzed below the MTCA cleanup levels.
· The depth to groundwater measured at the time of drilling ranged between 5.0 feet bgs in monitoring well MW-1, and 10 feet bgs in monitoring well MW-2 and MW-3. 
6.2 Conclusions
Based on the results obtained during this RI and groundwater-monitoring well installation, it is concluded that groundwater beneath the Site has been affected by arsenic, and various other metals, from unknown sources. 
6.3 Recommendations
Based on the above findings and conclusions, it is AEG’s recommendation that the following take place:

· Quarterly groundwater monitoring events be implemented for the Site to monitor the trend of groundwater quality over time;
· The Site should enter the Ecology Voluntary Cleanup Program (VCP) and request an opinion on the work conducted to date; and
· Have the top of each well casing professionally surveyed to obtain groundwater elevations and to determine the direction of groundwater flow beneath the Site. 
5.0 LIMITATIONS 
This report summarizes the findings of the services authorized under our agreement.  It has been prepared using generally accepted professional practices, related to the nature of the work accomplished.  This report was prepared for the exclusive use of Drebick Investments, LLC, and its designated representatives, for the specific application to the project purpose.

Recommendations, opinions, site history, and proposed actions contained in this report apply to conditions and information available at the time this report was completed.  Since conditions and regulations beyond our control can change at any time after completion of this report, or our proposed work, we are not responsible for any impacts of any changes in conditions, standards, practices, and/or regulations subsequent to our performance of services.  We cannot warrant or validate the accuracy of information supplied by others, in whole or part.
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