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July 6, 2016                

 
 
Mr. John Rapp 
Voluntary Cleanup Program Site Manager 
Washington Department of Ecology 
Southwest Regional Office 
P.O. Box 47775 
Olympia, WA, 98504‐7775 
 
RE:    PacifiCorp Rocky Mountain Power Chehalis Power Plant  

Voluntary Cleanup Program VCP # SW 1246 Cleanup Action Report 
 
PacifiCorp Rocky Mountain Power Chehalis Power Plant (Chehalis Power) submits the following documents for the 
Washington Department of Ecology (Ecology) Voluntary Cleanup Program (VCP).  Included with this document is a 
VCP Request for Opinion Form and a Cleanup Action Report.   
 
A  VCP Application and Cleanup Action Report were submitted previously in August 2012 for an oil spill incident on 
January 20, 2011.  A Generation Step Up Transformer  #1 (GSU#1) containing non‐PCB mineral oil experienced an 
explosive failure and subsequent fire which resulted in a release of mineral oil around the transformer and also 
impacting the stormwater system.   Chehalis Power cleaned up the release and remediated the affected area 
immediately after the incident.   
 
This Cleanup Action Report covers investigation and cleanup activities for the period 2013 to the present.  Follow 
up investigation was initiated in Fall 2013.  Then, in November 2013, GSU#3 failed similar to the 2011 incident, 
resulting in a mineral oil release. Chehalis Power cleaned up the release and remediated the affected area in 
January 2014.    
 
As we have discussed with you, Chehalis Power has conducted a comprehensive investigation of soil and 
groundwater contamination.   This Cleanup Action Report covers the 2013 oil spill and the subsequent 
investigation and groundwater monitoring for four quarters over one year, April 2015 to March 2016.    
 
As described in the Cleanup Action Report, Chehalis Power has concluded site remediation is complete and a No 
Further Action opinion is appropriate.  Chehalis Power requests that Ecology proceed to review Cleanup Action 
Report and provide an opinion to Chehalis Power under the VCP.  



 
 
The VCP Application and the Cleanup Action Report are provided in both hard copy and Adobe PDF electronic file 
formats.  In addition, the laboratory analysis data (along with other required information) in electronic format is in 
process in Ecology’s Electronic Information Management (EIM) system.    
  
If you have questions or need additional information, please contact Jeremy Smith or myself at 360‐748‐1300; or 
you may contact Lenora Westbrook, KTA Associates, Inc. at 360‐250‐7694. 

Sincerely, 

 

 

Mark A. Miller 
Plant Manager 
 
Attachments 

cc w/electronic copy of attachments: 
 
    Bill Teitzel 
  Code Compliance Supervisor 
  Lewis County Public Health and Social Services 
  2025 NE Kresky Avenue 
  Chehalis, WA 98532‐2626 
 
  Jim LaSpina 
  Siting Specialist 
  Energy Facility Site Evaluation Council 
  1300 S. Evergreen Park Dr. SW 
  P.O. Box 43172 
   Olympia, WA 98504‐1372 

 
Lenora Westbrook – KTA Associates, Inc. 

 



 

 

 

Attachment 1 

VCP Request for Opinion Form 



 Voluntary Cleanup Program
Washington State Department of Ecology

Toxics Cleanup Program
 

REQUEST FOR OPINION FORM 
 
Use this form to request a written opinion on your planned or completed independent remedial 
action under the Voluntary Cleanup Program (VCP).  Attach to this form the plans or reports 
documenting the remedial action.  Please submit only one form for each request. 
 

Step 1: IDENTIFY HAZARDOUS WASTE SITE 

Please identify below the hazardous waste site for which you are requesting a written opinion 
under the VCP.  This information may be found on the VCP Agreement. 

Facility/Site Name: Chehalis Power Plant 

Facility/Site Address: 1813 Bishop Road, Chehalis, WA 98532 

Facility/Site No: 11776 VCP Project No.: SW1246 

 

Step 2: REQUEST WRITTEN OPINION ON PLAN OR REPORT 

What type of independent remedial action plan or report are you submitting to Ecology for review 
under the VCP?  Please check all that apply. 
 

 Remedial investigation plan 

 Remedial investigation report 

 Feasibility study report 

 Property cleanup* plan (* cleanup of one or more parcels located within the Site)  

 Property cleanup* report 

 Site cleanup plan 

 Site cleanup report 

 Other – please specify:       

Do you want Ecology to provide you with a written opinion on the planned or completed 
independent remedial action?  
 

 Yes  No   

Please note that Ecology’s opinion will be limited to: 

 Whether the planned or completed remedial action at the site meets the substantive 
requirements of the Model Toxics Control Act (MTCA), and/or 

 Whether further remedial action is necessary at the site under MTCA. 

 
ECY 070-219 (revised July 2015) 



Step 3: REPRESENTATIONS AND SIGNATURE 

The undersigned representative of the Customer hereby certifies that he or she is fully authorized 
to request services from Ecology under the Agreement for this VCP Project.   

Name: Mark A. Miller Title: Plant Manager 

Signature:       Date:       

Organization: PacifiCorp Rocky Mountain Power Chehalis Power Plant  

Mailing address: 1813 Bishop Road 

City: Chehalis State: WA Zip code: 98532 

Phone: 360-748-1300 Fax: 360-740-1891 E-mail: mark_a.miller@pacificorp.com 

 

Step 4: SUBMITTAL 

Please mail your completed form and the independent remedial action plan or report that you are 
requesting Ecology review to the site manager Ecology assigned to your Site.  If a site manager 
has not yet been assigned, please mail your completed form to the Ecology regional office for 
the County in which your Site is located. 
 

 
 

Northwest Region: 
Attn: VCP Coordinator 

3190 160th Ave. SE 
Bellevue, WA 98008-5452 

Central Region: 
Attn: VCP Coordinator 
1250 West Alder St. 

Union Gap, WA 98903-0009 

Southwest Region: 
Attn: VCP Coordinator 

P.O. Box 47775 
Olympia, WA 98504-7775 

Eastern Region: 
Attn: VCP Coordinator 

N. 4601 Monroe 
Spokane WA  99205-1295 

 

 

 
If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170.  Persons with hearing loss can 
call 711 for Washington Relay Service.  Persons with a speech disability can call 877-833-6341. 
 

ECY 070-219 (revised July 2015) 
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1.0 INTRODUCTION 

KTA Associates, Inc. (KTA) has prepared this Cleanup Action Report (CAR) for the Chehalis Power Plant 
transformer oil spills which occurred on January 20, 2011 and November 22, 2013.  The Chehalis Power 
Plant (Power Plant) is owned and operated by PacifiCorp Rocky Mountain Power (PacifiCorp) at 1813 
Bishop Road in Chehalis.  As established in Section 200 of Chapter 340 of Title 173 of the Washington 
Administrative Code (WAC 173‐340‐200), the “Site” is defined by the full lateral and vertical extent of 
contamination that resulted from the transformer oil spills.   
 
The January 2011 incident from the Generator Step Up (GSU) #1 transformer released non-PCB mineral 
oil to the ground and to fire suppression water that overflowed the containment structure.  The Site was 
limited to near‐surface petroleum‐contaminated soil and gravel near the transformer and in the 
stormwater collection system.  The Site was remediated within weeks of the oil spill.  PacifiCorp submitted 
a CAR for the GSU#1 transformer oil spill in August 2012 and entered the Voluntary Cleanup Program 
(VCP).  Washington Department of Ecology VCP program issued a Further Action Opinion Letter on 
November 20, 2012.  This letter is included in Appendix A. 
 
In the fall of 2013, PacifiCorp and KTA met with VCP staff and planned for further investigation around 
GSU#1.  Installation of monitoring wells, groundwater and soil sampling was conducted at the end of 
October 2013.  In November 2013, a different transformer, GSU#3, failed and released mineral oil and 
fire suppression water from the containment to the ground and stormwater system.  This site was cleaned 
up and remediated within weeks with removal and replacement of contaminated soil.   
 
The areas impacted by the 2011 and 2013 transformer spills are herein, collectively referred to as the 
“Site”. 
  
In early 2015, a comprehensive plan was developed to confirm that mineral oil contamination from the 
2011 and 2013 transformer spills was cleaned up.  In April 2015, additional groundwater wells were 
installed, with soil sampling, and a program of four quarterly groundwater sample events was initiated.  At 
the completion of four quarters of groundwater monitoring, the analysis results showed that the five wells 
had non-detectable levels of mineral oil during the year of sampling.  
 
This CAR supplements the report submitted in August 2012 and includes the subsequent investigation of 
soil and groundwater investigation from the GSU#1 spill following the Ecology VCP Further Action letter, 
and the cleanup and investigation for the GSU#3 transformer oil spill in 2013.    
 
This CAR documents (1) the oil spill incidents, (2) the remediation of the Site, (3) site investigation, and 
(4) evaluation of the remedial actions.  

1.1 PURPOSE 

The purpose of this CAR is to satisfy the specific requirements of the Washington State Model Toxics 
Control Act (MTCA), in accordance with WAC 173‐340‐400 and 173‐340‐410, to obtain a determination 
of No Further Action (NFA) from the Washington State Department of Ecology (Ecology) through 
Ecology’s Voluntary Cleanup Program. 
 
 



 

 2 

1.2 SITE LOCATION AND DESCRIPTION 

PacifiCorp Rocky Mountain Power owns and operates a natural gas-fired combined cycle power plant, 
which produces 520-megawatts of electricity (the “power plant”).  The Site is located entirely within the 
property boundaries of the power plant as shown in Figure 1.     
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1.2.1     Site 
 
The power plant is located at 1813 Bishop Road, Chehalis, Lewis County, in the Chehalis River Valley.   
The power plant completed construction and began operation in 2003.  The facility is located on 20 acres 
of level graded property.  The power plant is a large industrial facility including two combustion turbines, 
electrical transformers, heat recovery steam generators, air emissions control equipment, exhaust gas 
stacks, air-cooled steam condenser, water treatment equipment, operations and maintenance building.  
The power plant also includes several tanks primarily used for water.  Two 1.7 million gallon fuel oil 
storage tanks in lined earthen containment are empty and have not been used since the initial startup of 
the power plant.  The tanks were cleaned and closed in 2012.   
 
The generator step up transformers convert the generated electrical power to high voltage for 
transmission at the BPA substation.  The electrical transformers at the power plant use mineral oil as a 
dielectric fluid.  The transformers are certified as Non-PCB, as is standard for transformers manufactured 
after the 1970s.  The mineral oil in GSU#1 was tested after the failure in 2011 to confirm no PCBs were 
present.   
 
The power plant is staffed 24 hours per day, 7 days per week and operates as needed for electrical 
generation demand.  The facility is fenced and secured with automatic systems.   
 
Stormwater collected from the power plant is directed by stormwater ditches and underground pipes to a 
retention pond.  Stormwater is discharged from the pond to a waterway to nearby drainage under an 
Ecology Industrial Stormwater General NPDES Permit.   
 
The Site subject to this CAR, includes surface water, soil, and groundwater affected by the two 
transformer oil spills.  The information gathered after the spill indicates that the release did not affect any 
property outside the power plant.  The areas affected by the spill are: 
 

 Soil and gravel surrounding the failed transformers 
 Surface water, soil and gravel in stormwater collection ditches 
 Groundwater near the failed transformers and 
 Stormwater pond surface water and soil/gravel on the pond banks. 

1.2.2     Adjoining Properties 

The property adjoining the Site is the power plant owned by PacifiCorp.  The areas affected by the oil spill 
were confined to the power plant.  The properties outside the power plant boundaries are typical of the 
area.   
 
The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living in and 
around the town. The power plant is located 3 miles south of town and consists mostly of farms, small 
pockets of light industrial areas, rural homes and a few housing subdivisions.  The power plant and 
commercial businesses in the area are located in the Chehalis Industrial Park developed by the Port of 
Chehalis.  There are several roadways near the power plant, the closest being Bishop Road.  Interstate 5 
is 0.25 miles southwest of the power plant and Jackson Highway is 0.5 miles northeast of the plant.   

The electrical substation property adjoining the power plant on the west side is owned by Bonneville 
Power Administration (BPA) and was constructed for Chehalis Power to transport power generated by the 
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power plant to the BPA high voltage electrical transmission line less than one mile west.  The fenced 
substation is surrounded by Chehalis Power property on three sides. 

As shown in Figure 1, the other properties adjoining Chehalis Power include: 

 East of the power plant is an open agricultural field planted with grass owned by Community 
Partners.    

 Southeast of the power plant on Bishop Road is Washington Evergreen Co Op Inc., a 
commercial business. 

 South of the power plant on Bishop Road is an open commercial property owned by 
Community Partners. 

 South of the power plant, adjacent to the power plant driveway on Bishop Road, is a 
residence and shop owned by David and Sherry Devore.  

 South and east of the power plant is a farm, incorporating a residence, garage, shop, barns 
and several acres of open pasture, owned by Shirley Schmidt. 

 West of the power plant is property owned by Seamless Attenuating Technologies, Inc. with a 
light industrial power plant and a natural waterway and wetland adjoining the power plant 
stormwater waterway.  

 Directly north of the power plant is a Fred Meyer retail distribution transportation warehouse 
and paved parking lot.       

1.3 Site Property Land Use History  

Chehalis Power was originally developed by independent power companies who purchased the property 
in the mid-1990s and began permitting for a power plant.  Construction was delayed several years for 
siting and environmental permitting; construction began in May 2001 and was completed in October 
2003.  The power plant began operation in July 2003.  Tractebel had developed and operated the power 
plant; later the company became part of SUEZ.  PacifiCorp purchased the power plant in 2008.  PacifiCorp 
Rocky Mountain Power operates power plants in several states in the western U.S.     

Prior to construction, the power plant property was an agricultural field.  The power plant is located on a 
relatively level open field.  It is probable that the Site has been used for agriculture since the land was 
settled in the second half of the 19th century.       

1.4 SITE FUTURE PROPERTY LAND USE  

The power plant is a permanent installation designed for several decades of operation.  It is expected that 
the plant will remain on the property and in operation for the foreseeable future.  PacifiCorp plans to 
continue operating the power plant and does not plan to use the property for other purposes. 

1.5 GEOLOGIC AND HYDROGEOLOGIC SETTING  

1.5.1     Regional Hydrogeology  

The power plant is located in the Chehalis River Valley, in the northwest-southeast Newaukum River 
drainage that flows northwest to the Chehalis River.  The elevation of the power plant is 245 feet above 
sea level and rises to 300 feet 0.5-mile northeast at the Jackson Highway.  Northeast of the highway, the 
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elevation rises to foothills.   The lowest elevation of the valley in the area is the Newaukum River at 200 
feet above sea level, one mile southwest of the power plant.  The area around the power plant is a 
relatively flat bench of level soils used for agriculture.  In general, the surface, and likely groundwater 
flow, is southwest from the foothills in the northeast to the river at the bottom of the drainage valley to the 
southwest. 

A geotechnical subsurface investigation was conducted by URS Corporation (URS) in 2000 for the 
construction of the power plant.  The Geotechnical Data Report was included as Appendix B in the 
August 2012 CAR.     

1.5.2     Site Geology  

The URS Geotechnical Data Report explains that the surficial geology beneath the power plant consists 
of late glacial sand and gravel deposits from the Hayden Creek Drift.  Silt and clay deposits underlie the 
surface soils to a depth of 100 – 200 feet in the area.  
 
The overall soil-type distribution at the Site consists of a low permeability silt and clay layer underlain by 
45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard.  These soil types are 
consistent with regional geologic mapping (Weigle and Foxworthy 1962) and a regional study for the 
Chehalis Generation Facility (Dames and Moore 1994). 
 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium and 
glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread and is often 
described as blue-gray, clayey silt,  It is reported to be more than 100 feet thick (Dames and Moore 
1994).  
 
1.5.3     Site Hydrology  
 
The power plant yard areas are graded level with a layer of gravel in the transformer area.  Surface water 
at the power plant flows to stormwater ditches along the roadway encircling the power plant which 
collects and directs stormwater to a retention pond.  The pond outfall flows west in a gravel waterway 
(under an Industrial Stormwater permit) to Berwick Creek.  Berwick Creek flows from east to west, under 
Bishop Road and Interstate 5, to Dillenbaugh Creek, which then flows into the Newaukum River.      
 
The groundwater flow direction beneath the power plant travels southwest towards Bishop Road and 
Berwick Creek.  Regional investigations conducted by others (Dames and Moore 1994) have categorized 
the shallow aquifer in the area as unconfined or semi-confined. However, the shallow aquifer appears to 
exhibit the characteristics of a confined or semi-confined aquifer, primarily due to the low permeably silt 
cap immediately above the aquifer.  
 
The field exploration for the URS Geotechnical Data Report was conducted in August 2000.  At that time, 
the groundwater elevation was found to be 15 – 20 feet bgs.  During the groundwater investigation in May 
2011, the groundwater elevation was found to be 5 – 14 feet bgs.  An evaluation of groundwater level and 
probable flow direction was conducted during April 2015 to March 2016, as explained in Section 3.3.2, the 
groundwater level varied between 3.5 and 7.4 feet bgs. These levels are likely higher than normal due to 
the high precipitation during the 2015-6 rainy season and associated seasonal changes.     
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Figure 2 – Transformer Oil Spill Cleanup 

2.0   TRANSFORMER OIL RELEASE INCIDENTS 

2.1 2011 TRANSFORMER FAILURE 
AND OIL RELEASE 

Electrical Transformer GSU#1 at the power 
plant failed at 04:15 am on January 20, 2011, 
with an explosion and fire.  Non-PCB mineral 
oil in the transformer sprayed onto the 
transformer containment structure and to the 
soil outside the containment.  The transformer 
fire suppression system initiated automatically 
and sprayed water over the transformer.  The 
Fire Department responded and extinguished 
the fire using water with aqueous fire-fighting 
foam.  The water and foam pooled around the 
transformer, overflowed the containment, and 
flowed into adjacent stormwater ditches.  The 
water was contaminated with small amounts 
of mineral oil.  Some oily water reached the stormwater pond.  However, PacifiCorp personnel had shut-
off the discharge flow from the pond so that no oil contaminated water was discharged from the 
stormwater pond or from the power plant property. 

Cowlitz Clean Sweep (CCS) of Longview, WA was retained for emergency spill response.  The contractor 
arrived the morning of January 20, 2011 as the Fire Department wrapped up their operations.  CCS 
initiated oil spill containment and remained on-site for several weeks for spill cleanup.   CCS conducted 
extensive remediation, followed by sampling of the soil and water from the stormwater ditches, 
stormwater pond and the area around GSU#1.  The contaminated soil and gravel in the ditches and pond 
were removed by CCS and replaced with clean material.  It was necessary to excavate the west side of 
the transformer containment, in order to pour concrete for a larger foundation and containment structure 
for the replacement transformer.  At this time, the stormwater ditch west of the transformer was replaced 
with a culvert, and covered by the new concrete containment structure.     

A few weeks after the oil spill, the area around GSU#1 (approximately 70 by 80 feet) which was affected 
by the mineral oil sprayed during the transformer explosion release was remediated by excavating 
contaminated soil and gravel. Then clean fill was deposited in the excavated area and compacted.   

CCS sampled the stormwater ditches, pond banks and around transformer GSU#1 for laboratory analysis 
to confirm that contaminated soil had been removed.  In three locations, the mineral oil level exceeded 
4,000 mg/kg.  Two of the locations, a ditch and pond bank, further excavation and additional confirmation 
sampling were necessary and completed.  The third location was under the new transformer foundation 
containment extension and was inaccessible for excavation and re-sampling.  This Sample #D8 had a 
NWTPH-Dx result of 28,100 mg/kg, 20” bgs, sampled in early February 2011.  This location had been in 
the stormwater ditch west of GSU#1.   

In early February 2011, PacifiCorp retained KTA Associates Inc. (KTA) of Seattle, Washington, to prepare 
and coordinate oil spill remediation plans.  CCS prepared a Mineral Oil Release Report describing the 
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Figure 3 – Stormwater Pond Cleanup after GSU#3 
Spill

response and cleanup activities with detailed information on sampling, lab analysis and waste disposal.  
The CCS report was included in the PacifiCorp Energy Chehalis Power Plant Transformer GSU#1 Oil 
Spill Status Report sent to agencies in May 2011. The status report was included in the 2012 CAR as 
Attachment C. 

2.2 2013 TRANSFORMER FAILURE AND OIL RELEASE 

On November 22, 2013, at 05:20 am, 
Generation Step Up Transformer #3 
(GSU#3) at the power plant experienced an 
explosive failure and subsequent fire which 
resulted in a release of non-PCB mineral oil 
around the transformer and also impacted 
the stormwater system.  The oil spill and 
cleanup efforts are described in detail in the 
PacifiCorp Energy Chehalis Power Plant 
Transformer GSU#3 Oil Spill Cleanup 
Status Report, February 2014, included in 
Appendix B of this CAR. 

2.2.1 Spill Incident 

Transformer GSU# 3 failed in a similar 
manner to GSU#1, resulting in an explosion 
and fire.  The automatic fire suppression 
system controlled the fire, and water filled the concrete transformer containment and overflowed to the 
surrounding soil and gravel. The stormwater pond discharge valve was closed by Plant Operators 
immediately after the transformer failure. During this incident, the fire was out before the Fire Department 
arrived and no fire suppression foam or additional water was required.  Water and transformer mineral oil 
flowed out from the containment across the gravel road to nearby stormwater ditches.  Oil reached the 
stormwater pond, but was not released through the outfall, as the pond level was low due to the dry 
weather, and stormwater was not being discharged.   

2.2.2 Spill Response and Cleanup 

Cowlitz Clean Sweep (CCS) of Longview, Washington was called for spill response and cleanup and 
arrived approximately three hours after the incident.  Oil absorbent socks and pads had been placed in 
stormwater ditches and the pond by Plant personnel to contain the spill.  CCS initiated response and 
initial cleanup of the pond and then the transformer containment filled with water and oil.  

Oil and water from the transformer containment flowed south and north to the stormwater ditch, east of 
the turbine building, and west across the road to stormwater ditches.  The ditches to the south and west 
flow into the pond through underground culverts.  Due to cold dry weather, the extent of the 
contamination was simple to observe and contain.  

CCS conducted the spill cleanup for four weeks after the incident.  Mineral oil and contaminated water 
were removed from the pond, ditches and transformer containment and stored in tanks on-site.  An 
additional 40,000 gallons of water was treated and disposed to the Plant sanitary sewer under a permit 
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Figure 4 – Installation of New GSU#3 with 
Groundwater Monitoring Culvert 

from the City of Chehalis.  Discharge of stormwater 
from the pond was resumed on December 3, 2013, with 
Ecology’s approval. 
 
After the transformer was replaced, CCS excavated oil-
contaminated gravel and soil around the transformer 
containment, stormwater ditches and pond banks.  The 
soils were removed to a depth below the contamination 
level or to the compacted clay soil layer approximately 
4-5 feet below ground surface.  The materials were 
replaced and the excavated gravel and soils were 
stored on-site.  All the waste oil/water and gravel/soil 
were removed and CCS completed on-site work on 
January 9, 2014.   
 
The CCS Spill Cleanup Report is included in 
Appendix B, Attachment 3.      
 
2.2.3 Soil Cleanup Sampling and Status 
 
After removing the contaminated soil and gravel shortly 
following the release, CCS conducted confirmation soil 
sampling of the remaining soil before replacement of 
the gravel and soil.  Forty-five samples were taken 
throughout the extent of contamination, and the 
samples were analyzed by Dragon Analytical 
Laboratory in Olympia.  The sample locations are shown on the maps in the CCS report in Attachment 3 
in Appendix B.  Of the 45 samples, only two indicated detectable levels of mineral oil per NWTPH-Dx.  
The two locations were in stormwater ditches near the pond.  The mineral oil concentrations were 128 
mg/kg and 76.9 mg/kg.  Both values are well under the MTCA A cleanup level for soil of 4,000 kg/mg.  
The sample analysis results are included in the CCS Report in Appendix B, Attachment 3. 
 
At the conclusion of the soil excavation during cleanup activities by CCS in January 2014, an oil sheen 
was observed floating on the perched groundwater layer approximately five feet below ground surface.  
CCS installed a vertical open slotted culvert on the south side of the transformer containment, near the 
location where most of the oil/water flowed over the containment wall as shown in Figure 4. The culvert 
was installed by CCS to a depth just below the bottom of the perched groundwater layer, and some 
droplets of oil were present on the groundwater surface.  Power plant staff inspected the groundwater 
informally in the following months of 2014.  Minimal oil droplets were observed as the groundwater level 
declined in the spring until the groundwater until it was no longer detected at five feet depth at the bottom 
of the culvert.  When the groundwater level rose in the fall of 2014, initially a few droplets of oil were 
observed; but the groundwater surface has been clear of oil since that time. 
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3.0   SITE INVESTIGATION 

3.1 PREVIOUS SITE INVESTIGATION 

Shortly after the GSU#1 oil spill release in January 2011, most contaminated soil and surface water were 
removed.  The extent of groundwater contamination was unknown.  Therefore, KTA along with  
subcontractor, TEC (a respected national environmental consulting firm), conducted a Site investigation 
to ensure that the extent of contamination remaining on the Site was well understood.  A summary of the 
Site investigation follows.   

3.1.1 Establishment of Cleanup Standards for the Site 

The Site, incorporating areas impacted by the transformer spills, is within the power plant property 
boundaries.  Chehalis Power plans to continue use of the Site and surrounding property for the power 
plant operations in the foreseeable future.  There are no plans to change usage or sell the power plant 
containing the Site. 
 
Although site-specific cleanup standards can be developed for industrial properties, Chehalis Power and 
CCS decided to cleanup all contaminated soil and water to Model Toxics Cleanup Act (MTCA) Method A 
screening levels.  
 
KTA reviewed the appropriate cleanup levels when planning the site investigation and determined that 
Model Toxics Cleanup Act (MTCA) Method A cleanup levels are appropriate for the Site.  Soil and water 
samples from remediated areas were tested for NWTPH-Dx, as described in Section 2.0.  The only 
hazardous substance detected was mineral oil.  Therefore, cleanup levels for mineral oil from MTCA in 
WAC 173-340-900 are appropriate.    
 

 MTCA A Soil cleanup levels of 4,000 mg/kg for mineral oil in WAC 173-340-900 Table 740-1 
 MTCA A Groundwater cleanup levels of 500 µg/l for mineral oil in WAC 173-340-900 Table 740-

2. 
 

The point of compliance for the remedial action is at the point of release, the transformer, for soil and 
groundwater.  Therefore, by complying with the cleanup standards at the transformer, there would be no 
future restrictions for Site use, even though Chehalis Power does not have other uses planned.    
 
3.1.2 2011 Investigation Process 

The Site Investigation report prepared by TEC was included in Attachment D to the 2012 CAR.  
Temporary monitoring wells were installed in the shallow water bearing zone within the six boreholes with 
a track mounted direct-push GeoProbe rig. Four temporary monitoring wells were placed downgradient of 
the transformer, one up gradient of the transformer, and one directly west from the transformer.  

During the boring of the temporary monitoring wells, soil and gravel in the GeoProbe cores were 
inspected for evidence of oil.  A limited oil sheen was detected in only one borehole, GW-4.  Subsurface 
soil samples were collected from the gravel/clay soil interface at three locations (SG-1, SG-2 and SG-3) at 
or near GW-4 as described in the 2011 investigation report. 
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Figure 5 – GSU#1 Oil Spill Extent of Contamination and 2011 Groundwater and Soil 
Sampling Locations 

 
 
 

 
The extent of oil contamination from the GSU#1 spill and May 2011 sample locations are shown in Fig. 5. 
 
 
3.1.3  2011 Site Investigation Results 
 
Table 3-1 shows the results and screening levels for the 2011 groundwater samples.  Locations near 
sampling conducted in the subsequent 2013 and 2015 investigations are also identified in Table 3-1.  
NWTPH-Dx was detected in only one temporary groundwater well, GW-4, at a concentration of 1100 
ug/L.  This is the temporary well within the transformer explosion spray area and nearest to transformer 
GSU#1.  This concentration exceeds the Model Toxics Control Act (MTCA) Method A cleanup level for 
mineral oil in groundwater, 500 µg/l.  The Concentrations of NWTPH-Dx exceeded the Model Toxics 
Control Act (MTCA) Method A cleanup level for mineral oil in groundwater, 500 µg/l.  
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Table 3-1 Groundwater Sample Results and Screening Levels – May 2011 
 

Location Type 
 
(proximity to sample locations in 

later investigations) 

Sample ID / 
Date 

Depth 
To water 
(feet bgs) 

NWTPH-Dx 
Results 
(μg/L) 

TPH-Dx MTCA A 
Screening Level 
(µg/L) 

GW Sample GW-1 
05/24/2011 

13.56 ND NA 

GW Sample  GW-2 
05/24/2011 

10.58 ND NA 

GW Sample                               
(near 2013 well MW-3) 

GW-3 
05/24/2011 

13.37 ND NA 

GW Sample                                
(next to 2013 well MW-2) 

GW-4 
05/24/2011 

13.60 1100 500 

GW Sample GW-5 
05/24/2011 

5.38 ND NA 

GW Sample                                 
(near 2015 well MW-5) 

GW-6  
05/24/2011 

13.80 ND NA 

ND = not detected, NA = not applicable, µg/l = micrograms per liter, Bold = detected value above MTCA screening level 

Table 3-2 shows the results and screening levels for the 2011 soil samples. Soil contamination was 
detected in only one soil sample, SG-1, at a concentration of 160 mg/kg.  This is the soil sample nearest 
to transformer GSU#1 and to GW-4.  This concentration does not exceed the Model Toxics Control Act 
(MTCA) Method A cleanup level for mineral oil in soil, 4,000 mg/kg.    

Table 3-2 Soil Sample Results and Screening Levels – May 2011 
 

Location Type 
 
(proximity to sample 

locations in later 

investigations) 

Sample ID / 
Date 

Depth 
(inches 
bgs) 

NWTPH-Dx 
Results 
(mg/kg) 

TPH-Dx MTCA A 
Screening Level 
(mg/kg) 

Soil  
(near 2013 SG-2) 

SG-1 
05/25/2011 

~18 160 4,000 

Soil  
(near 2013 SG-2) 

SG-2 
05/25/2011 

~26 ND NA 

Soil  
(near 2013 SG-1) 

SG-3 
05/25/2011 

~20 ND NA 

ND = not detected, NA = not applicable, mg/kg = milligrams per kilogram 

3.1.4  2011 Site Investigation Conclusions 

The Site investigation in May 2011 showed no soil, surface water or groundwater samples over MTCA A 
cleanup level, except one groundwater sample (1100 µg/l).  Based on this information, groundwater 



 

 14 

Figure 6 – Installing Well MW-1 by GSU#1 
Containment Structure 

contamination impacts appeared to be localized within 50 feet of GSU#1 (and thus within the area 
sprayed with mineral oil when the transformer failed in January 2011).   

One sample, D8, exceeded the MTCA A level 
of 4,000 mg/kg, at 28,100 mg/kg, as 
described in Section 2.2.3.  This sample was 
collected by CCS from the ditch west of 
GSU#1, in February 2011, before the 
concrete foundation and containment was 
installed for the new larger replacement 
transformer.  The TEC Site investigation was 
not able to access the D8 location to obtain a 
follow-up soil sample under the concrete. 

3.2 2013 INVESTIGATION 

After review of the 2012 CAR and VCP 
application, Ecology VCP prepared an 
opinion letter, dated November 20, 2012 on 
Further Action needed at the Site.   The 
Ecology VCP Further Action letter is included in Appendix A.  Ecology concluded that most of the soil 
and groundwater contamination had been cleaned up, but there were two hotspots that would require 
additional investigation and potential cleanup.    

In the fall of 2013, PacifiCorp and KTA followed up with Ecology and proposed further investigation of soil 
and groundwater near GSU#1 to determine if contamination exceeding MTCA A levels was still present.  
PacifiCorp, KTA and Ecology VCP staff agreed to investigate soil and groundwater in the two areas and 
characterize the local groundwater flow to determine if the mineral oil released from GSU#1 had any 
longer-term impacts to the deeper subsurface soils, vadose zone and/or the local shallow groundwater 
from areas with previously identified concentrations of mineral oil above regulatory limits.  

3.2.1 2013 Investigation Process 
 
KTA along with Cardno (formerly TEC) proceeded to construct, develop and sample three new 
groundwater monitoring wells at the Site.  The well construction and associated well development took 
place on October 28 and 29, 2013. The groundwater sampling took place on November 1, 2013. The 
wells, sampling and analytical results are described in Cardno’s report, PacifiCorp Groundwater 
Investigation, included in Appendix C.  
 

Groundwater monitoring wells were installed in the shallow water bearing zone at two of the three 
locations. Monitoring well (MW-1) was positioned adjacent to the 2011 soil sample D8 which was 
collected under the transformer containment structure, as shown in Figure 6.  Monitoring well (MW-2) was 
positioned near a previous groundwater sample location (GW-4). Monitoring well (MW-3) was positioned 
downgradient from the transformer in a location outside the spill containment area to triangulate 
groundwater level and flow direction.  

 
Wells were installed at two locations (MW-1 and MW-3) using a track mounted direct-push GeoProbe rig.  
Monitoring wells were installed in accordance with Washington Administrative Code (WAC 173-160 and -
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162), and developed using U.S. Environmental Protection Agency guidelines (US EPA, 1992). Details on 
the well installation, including boring log details are provided in the Cardno PacifiCorp Groundwater 
Investigation report in Appendix C.  Only two of the groundwater monitoring wells were installed.  This 
was due to encountering utilities during the construction of MW-2.  After reaching the targeted depth of 
30-feet below grade surface at soil boring #2 (SB-2), and collecting a soil sample, the GeoProbe 
sampling rods and core unit were removed from the boring. A small piece of HDPE plastic material, 
similar to material used for fire water supply pipe coating was found—excavation determined the well 
location was adjacent to a fire water supply line.  However, prior to excavation, water was present in the 
borehole, and a groundwater grab sample was collected directly from the casing rods via the same 
methodology as the other site wells.  
 
Samples of subsurface soil were collected during GeoProbe drilling activities at MW-1, SB-2 and MW-3. 
Material was collected continuously in five foot intervals.  Each core sample was inspected visually for 
evidence of oil sheen, including wetting dry soil/gravel with clean water.  Stainless steel spoons were 
used to collect material from the core samples at desired depths. Soil sample material was placed into 
stainless steel bowls and thoroughly homogenized prior to being placed directly into pre-labeled analytical 
jars.  Soil and groundwater samples were analyzed by ARI Laboratories in Tukwila. 
 
The 2013 investigation well construction information, groundwater sampling results and soil sampling are 
presented in Table 3-3 and Table 3-4. 

3.2.2  2013 Site Investigation Conclusions 

NWTPH-Dx was detected at location MW-2 at a concentration of 380 µg/L, which is below the MTCA 
Method A cleanup level of 500 µg/L for groundwater.  As previously described, the NWTPH-Dx 
concentration in GW-4 in 2011 in the same location was 1100 µg/L.  This reduction suggests that natural 
processes are present resulting in a significant reduction of contamination over the 2.5-year period 
between sampling events.   
 
None of the soil samples collected as part of the 2013 well installations had detectable levels of NWTPH-
Dx.  Monitoring well MW-1 was located as close as practical to 2011 soil sample D8 which had higher 
mineral oil levels.  Sample SB-1 was collected from the borings of well MW-1, which is located four feet 
west of the 2011 soil sample D8, collected by CCS from the stormwater ditch before installation of the 
new transformer foundation and concrete containment extension.  Therefore, no mineral oil was detected 
in the soil four feet from the location of sample D8.  

3.3 2015 INVESTIGATION 

The November 22, 2013 GSU#3 transformer failure and oil spill occurred shortly after the initial phase of 
the Cardno investigation was completed in 2013.  Further sampling plans for the two wells MW-1 and 
MW-3 were suspended so a comprehensive investigation program could be developed for the 2011 
GSU#1 and 2013 GSU#3 transformer oil spills.  As described previously in Section 2.2, CCS conducted 
extensive sampling of the contaminated area in January 2014 to confirm that all soil contamination was 
cleaned up. 
 

In February 2015, PacifiCorp and KTA met with Ecology VCP staff to review plans for installing new 
groundwater wells to supplement the existing wells around GSU#1.  It was proposed to install three new 
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Figure 7 – GSU#3 Oil Spill Extent of Contamination and 2013-2015 Groundwater and Soil 
Sampling Locations 

wells, near GSU#3 and downgradient for groundwater for both spill locations.  The primary objective of 
the investigation was to determine if any residual impacts from mineral oil exposure exists in the 
subsurface soil and shallow groundwater in concentrations above Ecology’s Model Toxics Control Act 
(MTCA) regulatory limits. In addition, the wells were located to provide characterization of the 
groundwater levels and flow direction. 

The extent of mineral oil contamination and locations of the wells for the 2013 and 2015 investigations are 
shown in Figure 7. 

 

 

culvert 
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Figure 8 – Installing Well MW-5 by Pond

 
 
 
 
3.3.1 2015 Investigation Process 
 

KTA along with their subcontractors Cardno 
and Clear Water Services conducted a 
groundwater investigation that included an 
assessment of potential impacts to 
subsurface soil and shallow groundwater 
within certain Site areas previously exposed 
to mineral oil releases in 2011 and 2013 at 
the power plant.  

This project was divided into two main 
phases. The first phase includes monitoring 
well installation, in conjunction with various 
support tasks, as shown in Figure 8. The 
outcome of soil boring, subsurface soil 
sampling, monitoring well installation activities 
and associated environmental sampling 
results are included within the Monitoring Well Installation and Support Tasks Report included in 
Appendix D. All field efforts for this first project phase were conducted between March 2015 and April, 
2015.  

The second phase of the project involves groundwater monitoring, which was conducted on a pre-
determined, scheduled basis (e.g. quarterly; April, June-Sept, December 2015 and March 2016). The 
groundwater monitoring process and results are described in the Cardno and Clear Water Services 
Groundwater Monitoring Reports in Appendices E, F G, and H. 

3.3.2 2015 Groundwater Elevation Measurements  

A (relative) elevation survey of the monitoring well casings was conducted on April 15, 2016 to aid in the 
determination of groundwater flow direction.  

Prior to sample collection, each monitoring well was opened allowed to equilibrate to the current ambient 
air pressure. An electronic interface probe was used to check for the presence/thickness of any 
accumulated free-phase hydrocarbon product and to measure the distance from the top edge of the PVC 
well casing to the surface of the water table (static water level) within each monitoring well. No 
hydrocarbon product was detected (to a minimum thickness of 0.01’) at any of the wells.  

The southwest corner of the GSU#1 transformer concrete containment wall was assigned an elevation of 
100.00 feet above mean-sea level (amsl). A level survey was conducted to accurately determine the 
elevation of each monitoring well casing, using the assigned elevation of the GSU#1 containment wall 
corner as a benchmark. Water level measurements were subtracted from their well casing elevations to 
calculate (relative) elevation of the groundwater table beneath each well location. Site groundwater 
elevations were highest at MW-1 and lowest at MW-6.  The initial well level results are included in the 
Monitoring Well Installation and Support Tasks Report included in Appendix D.  The summary of the 
groundwater levels and flow direction assessment for all of the quarterly sampling events, results are 
described in Section 3.4.3 
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3.3.3 2015 Electrical Vault In-Flow Water Sampling 

It was noted during a site visit in March, 2015 that the electrical utility vaults in the areas adjacent to 
GSU#1 and GSU#3, and areas in between, were at least partially filled with inflowing stormwater 
infiltration and groundwater that filled the utility trenches leading to these vaults. Water was seen freely 
flowing into several of these vaults as they were opened during the utility locating event.  

The system of electrical vaults are equipped with submersible pumps to remove the in-flow water. Several 
of the vaults are connected to other vaults. In turn, pumps at certain vaults are connected to piping that 
discharges to the main stormwater drainage ditches running along the western boundary of the GSUs. 
Plant operators check the ditches and stormwater pond daily, and have not observed oil discharged into 
the ditches with the vault water.  However, pumping out the in-flow water from the vaults is a potential 
mechanism for removal of any residual groundwater oil contamination since the oil spill cleanup.  

The water inflow to the electrical vaults may have been impacted by the mineral oil releases from GSU#3 
and GSU#1.  Discussion about this water inflow was conducted between the representatives of 
PacifiCorp, KTA and Cardno, resulting in a decision to collect and analyze water samples from select 
vaults.  Four electrical vault in-flow water samples were submitted to the laboratory for Mineral Oil 
analysis via NWTPH-Dx. Results were reported as Diesel Range Organics (DRO), Mineral Oil and Motor 
Oil (residual range organics or RRO).  Low levels of diesel range and mineral oil were measured in the 
accumulated in-flow water of two vaults. The sampling conducted on April 8, 2015, and analysis results 
are described in Sections 3.4 and 4.3 of the Monitoring Well Installation and Support Tasks Report 
included in Appendix D.   

3.4 2013 AND 2015 INVESTIGATION RESULTS 

3.4.1 Subsurface Soil Sample Results 

For assessment of subsurface soil samples, project analytical data are compared to values listed for 
MTCA Method A Cleanup Levels for Unrestricted Land Uses (WAC 173-340-740). Under this method 
mineral oil concentrations of 4,000 mg/Kg or less are acceptable (see parameter table listed under WAC 
173-340-900).  

Three subsurface and one duplicate (duplicate of SB-4) soil samples were submitted to ARI Laboratory in 
Tukwila, WA, for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range Organics 
(DRO), Mineral Oil and Motor Oil (residual range organics or RRO). DRO quantitation was noted on 
chromatograph peaks in the range from Cl2 to C24. Mineral Oil quantitation was noted on chromatograph 
peaks in the range from Cl6 to C28. RRO quantitation was noted on chromatograph peaks in the range 
from C24 to C38. Combined, the DRO/RRO results indicate the total diesel range extended identified in a 
particular sample. Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

Mineral Oil was detected in one sample, SB-5.  It was detected at a concentration of 6.7 mg/Kg.  The 
sample from SB-5 was collected at a depth of five feet bgs on the north side of the pond, which is within 
the extent of contamination shown in Figure 7.  

The soil sampling results, for both the 2013 and 2015 investigations are presented in Table 3-3.  

 

 



 

 19 

 

Table 3-3 – Soil Sampling Results 2013-2016 

Sample ID  
Date 

 
Depth 
Feet 
bgs 

Parameter 
Detection 
Limit mg/Kg

Reporting 
Limit 
mg/Kg 

Result Value 
mg/Kg 

TPH-Dx MTCA A 
Screening Level 
(mg/kg) 

SB-1 

10/28/13 
5 DRO -- 32 ND NA 

SB-1 

10/28/13 
5 RRO -- 130 ND NA 

SB-2 

10/28/13 
6 DRO -- 30 ND NA 

SB-2 

10/28/13 
6 RRO -- 120 ND NA 

SB-3 

10/29/13 
5 DRO -- 32 ND NA 

SB-3 

10/29/13 
5 RRO -- 130 ND NA 

SB-4 

04/07/15 
5 DRO 1.8 6.8 ND NA 

SB-4 

04/07/15 
5 Mineral Oil 0 14 ND NA 

SB-4 

04/07/15 
5 RRO 0 14 ND NA 

SB-5 

04/08/15 
5 DRO 1.7 6.2 6.7 4,000 

SB-5 

04/08/15 
5 Mineral Oil 0 12 ND NA 

SB-5 

04/08/15 
5 RRO 0 12 ND NA 

SB-6 

04/08/15 
5 DRO 1.7 6.3 ND NA 

SB-6 

04/08/15 
5 Mineral Oil 0 13 ND NA 

SB-6 

04/08/15 
5 RRO 0 13 13 NA 

ND = Non-detect   NA = Not Applicable 

 

3.4.2 Groundwater Sample Results 

The 2013 investigation included one set of groundwater samples from three wells, MW-1, MW-2, and 
MW3.  As explained previously, it was not possible to install a well at MW-2, but a groundwater sample 
was taken from the borehole.  The 2013 groundwater sampling results are shown in Table 3-4.  NWTPH-
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Dx was detected at location MW-2 at a concentration of 380 µg/L, which is below the MTCA Method A 
cleanup level of 500 µg/L for groundwater.   

For the four quarterly sampling events during the period April 2015 to March, 2016, five groundwater 
samples, along with one duplicate were submitted to ARI Laboratory for Mineral Oil analysis via NWTPH-
Dx. Results are reported as Diesel Range Organics (DRO), Mineral Oil and Residual Range Organics 
(RRO) / heavy fuel oil / motor oil. DRO quantitation would be noted on chromatograph peaks in the range 
from C12 to C24. Mineral Oil quantitation would be noted on chromatograph peaks in the range from C16 
to C34. RRO quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, 
the DRO/RRO results would indicate the total diesel range extended (Dx) identified in a particular sample. 
Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

There were no reportable detections of DRO, RRO or Mineral Oil at any of the tested well locations, 
during the 2015 four quarterly groundwater sampling events.  

The groundwater monitoring well sampling results for 2013 and 2015-2016 are presented in Table 3-4. 

 

Table 3-4 – Groundwater Sampling Results 2013-2016 

Sample 
ID 

Parameter 
Detection 
Limit 
µg/L 

Reporting 
Limit µg/L 

11/1/13 

Result 
Value 
µg/L* 

4/15/15 

Result 
Value 
µg/L  

7/9/15 

Result 
Value 
µg/L  

12/16/15 

Result 
Value 
µg/L  

3/22/16 

Result 
Value 
µg/L  

MW-1 DRO 30 100 <270U <100 <100 <100 <100 

MW-1 Mineral Oil 100 200 -- <200 <200 <200 <200 

MW-1 RRO 60 200 < 540U <200 <200 <200 <200 

MW-2** DRO -- 270 380 Y     

MW-2** RRO -- 540 < 540U     

MW-3 DRO 30 100 <250U <100 <100 <100 <100 

MW-3 Mineral Oil 100 200 -- <200 <200 <200 <200 

MW-3 RRO 60 200 <500U <200 <200 <200 <200 

MW-4 DRO 30 100 -- <100 <100 <100 <100 

MW-4 Mineral Oil 100 200 -- <200 <200 <200 <200 

MW-4 RRO 60 200 -- <200 <200 <200 <200 
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Sample 
ID 

Parameter 
Detection 
Limit 
µg/L 

Reporting 
Limit µg/L 

11/1/13 

Result 
Value 
µg/L* 

4/15/15 

Result 
Value 
µg/L  

7/9/15 

Result 
Value 
µg/L  

12/16/15 

Result 
Value 
µg/L  

3/22/16 

Result 
Value 
µg/L  

MW-5 DRO 30 100 -- <100 <100 <100 <100 

MW-5 Mineral Oil 100 200 -- <200 <200 <200 <200 

MW-5 RRO 60 200 -- <200 <200 <200 <200 

MW-6 DRO 30 100 -- <100 <100 <100 <100 

MW-6 Mineral Oil 100 200 -- <200 <200 <200 <200 

MW-6 RRO 60 200 -- <200 <200 <200 <200 

*  2013 analyses conducted at different detection limit and reporting limit than 2015-16 analyses 
 
**  Sampled groundwater from boring on 10/29/13, no well installed 
 
Data Qualifiers:   U = non-detect;  Y = the chromatographic fingerprint of the sample resembles a petroleum product eluting in 
approximately the correct carbon range, but the elution pattern does not match the calibration standard. 

 

3.4.3  Groundwater Levels and Flow Direction Assessment 

As described in Section 3.3.2, the groundwater level evaluation was conducted for each of the quarterly 
sampling events, April 2015 to March 2016.   

Table 3-5 lists the well casing elevations, depth to product, static water level measurements and 
groundwater elevations calculated for each quarterly event.   

Groundwater elevation contours were constructed and the flow direction was assessed. In each sampling 
rounds, groundwater was noted to flow from east to southwest. A steepening gradient was noted toward 
the northern end and more even contour spacing was noted toward the southern end of the site. As seen 
in each sampling round the groundwater table is deflected southwesterly, flowing towards a small stream 
basin offsite in the same direction. Figure 9 shows the generalized groundwater flow direction along with 
the elevation contours for the 3rd sample event in December 2015, which reflects the time of year when 
the GSU#1 and GSU#3 spill occurred.   

There are variations between each groundwater flow direction for each quarterly evaluation; flow direction 
diagrams are included in the Cardno and Clear Water Services Groundwater Monitoring Reports in 
Appendices E, F G, and H.  
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Table 3-5 - Water Level Measurements and Groundwater Elevations 

Event Date 4/15/2015 7/8/2015 12/16/2015 3/22/2016

Well ID 1Relative 
Survey 
Elevation    
(ft amsl) 

1st 
Quarter 
WL 
Elev. 
(ft) 

Ground
water 
Elev (ft 
amsl) 

2nd 
Quarter 
WL 
Elev. 
(ft) 

Ground
water 
Elev (ft 
amsl) 

3rd 
Quarter 
WL 
Elev. 
(ft) 

Ground
water 
Elev (ft 
amsl) 

4th 
Quarter 
WL Elev. 
(ft) 

Ground
water 
Elev (ft 
amsl) 

SW 
Corner 
GSU #1 
Contain. 
Wall 

100.00 NA NA NA NA NA NA NA NA 

MW-1 97.76 4.27 93.49 5.22 92.54 4.31 93.45 3.53 94.23 

MW-3 97.57 5.03 92.54 5.27 92.30 4.21 93.36 3.98 93.59 

MW-4 97.64 4.9 92.74 6.70 90.94 4.34 93.30 3.77 93.87 

MW-5 97.08 4.98 92.10 6.70 90.38 4.8 92.28 4.02 93.06 

MW-6 96.18 5.07 91.11 7.39 88.79 5.38 90.80 4.3 91.88 

Ave -- Ave. 
Chng 

92.40 Ave. 
Chng 

90.99 Ave 
Chng 

92.64 Ave 
Chng 

93.33 

Median -- NA 92.54 -1.406 90.94 1.648 93.30 0.688 93.59 

 
Relative WL Change between quarterly groundwater evaluations (ft) 
MW-1 --   Base  -0.95  0.91  0.78 

MW-3 --   Base  -0.24  1.06  0.23 

MW-4 --   Base  -1.80  2.36  0.57 

MW-5 --   Base  -1.72  1.90  0.78 

MW-6 --   Base  -2.32  2.01  1.08 

 
1Relative survey elevations were measured from the top of the PVC casing at each monitoring well. The survey 
control point (SW corner of GSU#1 containment wall) was assigned an elevation of 100.00 ft above mean sea level 
(amsl).  
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Figure 9 – Groundwater Elevations and Flow Direction December 2015 
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4.0 REMEDIAL ACTION EVALUATION 

4.1 SITE CLEANUP ALTERNATIVES  

After the two transformer oil spills occurred and initial response and containment were completed, 
PacifiCorp directed CCS to remove contaminated soil, surface water and groundwater.  The other 
alternative at the time would have been to wait for a Site investigation to define the extent of 
contamination before planning the remedial action; however, prompt replacement of the transformer was 
necessary for power plant operation.  After the replacement of each transformer, in February 2011 and 
January 2014, were completed and the power plant operation restored, PacifiCorp, with CCS and KTA, 
decided to remediate the remaining mineral oil contaminated soil by excavation vertically and laterally at 
the Site.   

Following the completion of these efforts, based on the sampling results after the bulk of the soil and 
surface water removal occurred, PacifiCorp decided to conduct more detailed sampling and analysis to 
determine whether further action was necessary. 
  
4.2 EVALUATION OF COMPLETED REMEDIAL ACTION 

For both transformer oil spills, the oil-contaminated surface water in the stormwater ditches and 
stormwater pond had been removed for disposal.  The ditch and pond banks were remediated by 
removing contaminated soil/gravel and replacing the soil and gravel.   

Around Transformer GSU#1 and Transformer GSU#3, oil contamination of the Site was more extensive 
from the oil sprayed during the transformer explosion.  The contaminated soil/gravel was removed and 
replaced to a point 4-6 inches below evidence of oil contamination.  In 2011, oil was removed from the 
surface of the groundwater and a large volume of groundwater was removed during repair and expansion 
of the transformer foundation and containment.  In 2013-4, the groundwater level was lower than 2011, 
due to dry cold weather and it appeared that there was minimal groundwater contamination because the 
groundwater level was below the level of contaminated soil.  A vertical slotted culvert was installed to 
visually monitor groundwater at the location where oil contaminated fire suppression water had flowed 
over the concrete containment wall.  Oil sheen and droplets on the groundwater were observed initially, 
but dissipated over a few months.    

The approach to confirmation sampling for the transformer area, stormwater ditches and pond banks was 
to sample the soil systematically in contaminated areas.  CCS conducted extensive sampling in locations 
shown in the PacifiCorp Energy Chehalis Power Plant Transformer GSU#1 Oil Spill Status Report, May 
2011 in the 2012 CAR, Attachment C, and in the PacifiCorp Energy Chehalis Power Plant 
Transformer GSU#3 Oil Spill Cleanup Status Report, February 2014, included in Appendix B of this 
CAR.   

In one location for the 2011 confirmation sampling for the GSU#1 spill, the mineral oil level exceeded 
4,000 mg/kg.  The hot spot identified in the confirmation sampling in early February 2011 is located 
beneath the transformer foundation/containment extension installed after sampling.  It is therefore 
inaccessible for further sampling or remediation.  Sample D8 showed 28,100 mg/kg mineral oil.  The 
sample location was 20 inches bgs and is now covered by concrete.  The hot spot is small and localized; 
the samples at locations four to five feet away showed NWTPH-Dx levels less than half the MTCA A level 
of 4,000 mg/kg.  The location of the soil samples are shown in Figure 10. 
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Site investigation in May 2011, conducted both up gradient and down gradient from Transformer GSU#1, 
showed no soil, surface water, or groundwater samples over MTCA A cleanup levels, except one (GW-4, 
1100 µg/l) near transformer GSU#1, within the Site area directly affected by the spray of oil during the 
explosion.  Therefore, the groundwater impacts were localized, within 50 feet of the transformer, and the 
mineral oil level in the groundwater was moderately low. 

The follow up investigation in October 2013 included groundwater sampling at the same location of GW-
4.  The NWTPH-Dx level of the groundwater (MW-2) was determined to be 380 µg/l levels, which is below 
the MTCA A level of 500 µg/l.  As described previously, a permanent groundwater monitoring well could 
not be installed at MW-2. 

After the GSU#3 oil spill and cleanup, a comprehensive investigation was planned with five groundwater 
monitoring wells for residual contamination from the GSU#1 and GSU#3 spills.  The groundwater 
monitoring wells were sampled from April 2015 to March 2016--none of the five wells had detectable 
levels of mineral oil, or DRO and RRO.  Groundwater elevations and flow direction data collected over the 

Figure 10 – GSU#1 Soil Contamination under Concrete Containment - 2011 
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one-year period show a general flow direction to the southwest.  In conclusion, groundwater at the Site 
including the two transformer spills is significantly below the MTCA A level of 500 µg/l.        

There are no direct results from the location of Sample D8 under the concrete on the west side of 
Transformer GSU#1 after the installation of that concrete pad. The soil boring SB-1 in October 2013, 
located approximately four feet from D8, showed no evidence of oil contamination, and the soil sample 
SB-1 was non-detect for NWTPH-Dx.  The soil contamination has not impacted groundwater, as the 
adjacent monitoring well MW-1 showed no oil contamination in groundwater sampling in November 2013 
and April 2015 to March 2016.  

4.3 NEED FOR ADDITIONAL REMEDIAL ACTION 

The confirmation sampling by CCS in February 2011 for GSU#1 spill and in January 2014 for the GSU#3 
spill have demonstrated that the cleanup and remedial actions for the transformer mineral oil spills were 
successful.  Further site investigation in May 2011, October 2013 and April 2015 to March 2016 have 
confirmed that the soil and groundwater cleanup has been successful.  Groundwater monitoring for four 
quarters over one year, April 2015 to March 2016, showed all sampling results for five wells had non-
detectable readings for oil, significantly below the MTCA A level of 500 µg/l for mineral oil.  The 
groundwater flow direction evaluation showed that groundwater flows to the southwest in the area of the 
Site.  Therefore, it is highly unlikely that a plume of mineral oil contamination from the transformer oil spills 
would not have been detected by monitoring the five wells.   

There may be a small quantity of oil contaminated soil directly beneath the transformer GSU#1 concrete 
containment structure 2011 extension.  One soil sample of ten, now beneath the new transformer 
concrete containment structure, exceeded the MTCA Method A level for soil (D8 –  28,100 mg/kg) in 2011 
as shown in Figure 10.  The sample was obtained prior to the placement of the containment structure and 
the sample results were received following the placement of the containment structure.  This timing 
resulted due to an urgent need to replace the transformer so that the plant could resume operation.  As 
stated above, soil directly adjacent to the containment structure was later removed resulting in no 
exceedances of MTCA Method A levels for soil around the transformer.  Based on this finding, and the 
2013 soil sample SB-1 and monitoring at well MW-1 adjacent to the D8 location showing no detectable oil 
in the groundwater, no further remedial action is recommended for any remaining mineral oil 
contamination beneath containment structure.   

Extensive confirmation soil sampling after the transformer oil spills demonstrated that the mineral oil 
cleanup to MTCA Method A levels was successful.  During the period 2011 to 2016, three site 
investigations of soil and groundwater impacts, including four consecutive quarterly samples, has shown 
that groundwater near the spill locations and downgradient have non-detectable levels of mineral oil, 
significantly below exceed MTCA Method A levels.  A determination opinion of No Further Action is 
supported and recommended.   

4.4 TERRESTRIAL ECOLOGICAL EVALUATION 

Under MTCA, a terrestrial ecological evaluation is necessary for releases of hazardous substances. 
However, the Site may be excluded from further evaluation if the Site meets the criteria in WAC 173-340-
7491.  The Site qualifies for the exclusion because the soil contamination has been cleaned up.  In 
addition, the power plant is covered with a graded gravel surface over the industrial areas.  The 
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applicable exclusion is Barriers to Exposure; WAC 173-340-7491(1)(b), “All contaminated soil, is or will be 
covered by physical barriers (such as buildings or paved roads) that prevent exposure to plants and 
wildlife, and institutional controls are used to manage remaining contamination.”  The Terrestrial 
Ecological Evaluation Form was completed for the August 2012 CAR and continues to be applicable to 
this CAR. 
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5.0 CONCLUSIONS 

As demonstrated in this Cleanup Action Report, PacifiCorp acted quickly to clean up two transformer oil 
spills in January 2011 and November 2013, which contaminated an extended area due to fire 
suppression water used for the transformer explosion and fire overflowing the containment.  Soil and 
surface water were remediated after both spill incidents by CCS with confirmation sampling.  
Investigations of residual soil and groundwater contamination impacts were conducted in 2011, 2013 and 
2015.  In March 2016, the fourth quarterly set of samples of five wells showed no detections of mineral oil 
in the groundwater.   
 
The confirmation sampling and site investigation indicated that no further action was necessary beyond 
the initial responses taken by CCS.  Therefore, PacifiCorp recommends that a No Further Action opinion 
be granted to the Site through the Voluntary Cleanup Program. 
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Sample # GPS Coordinate Sample Results
#1 46.37327  ‐122.54.967 N/D
#2 46.3714   ‐122.56.6 N/D
#3 46.621868  ‐122.915935 N/D
#4 46.621771  ‐122.915843 N/D
#5 46.621747  ‐122.916096 N/D
#6 46.621747  ‐122.915918 N/D
#7 46.621696  ‐122.915917 N/D
#8 46.621846  ‐122.915857 N/D
#9 46.621823  ‐122.915732 N/D
#10 46.621809  ‐122.915836 N/D
#11 46.621932  ‐122.915691 N/D
#12 46.622006  ‐122.915752 N/D
#13 46.621825  ‐122.915775 N/D
#14 46.621825  ‐122.915825 N/D
#15 46.621886  ‐122.915881 N/D



CCS Project Name: Mineral Oil

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/17/2013; 11:20-12:20

Sampled By: Randy Legler Date Received: 12/24/2013; 14:05

Temperature Received (°C): n/a

DAL Project No.: 131224-05 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 12/31/2013 Reporting Limits: Standard

Date Analyzed: 1/7/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

46.37327N-

122.54967W

46°37'14"N-

122.56'6"W

46.621868-

122.915939

46.621771-

122.915843

46.621747-

122.916096

46.621747-

122.915918

Kerosine 84742-81-0 25 nd nd nd nd nd nd nd

Diesel Range Organics 68334-30-5 25 nd nd nd nd nd nd nd

Fuel Oil #6 (Bunker C) 68553-00-4 100 nd nd nd nd nd nd nd

Mineral Oil 64742-47-8 100 nd nd nd nd nd nd nd

Motor Oil 64742-47-8 100 nd nd nd nd nd nd nd

Percent Solids (%) n/a 78.1 77.6 78.1 79.6 97.1 95.3

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags

 

1.0

46.621846-

122.915857

nd

nd

nd

nd

nd

96.1

1.0

46.621696-

122.915917

nd

248

nd

nd

nd

96.0

DIESEL & OIL

1/7/2014

ANALYTICAL RESULTS

page 1 of 3



CCS Project Name: Mineral Oil

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/17/2013; 11:20-12:20

Sampled By: Randy Legler Date Received: 

Temperature Received (°C): n/a

DAL Project No.: 131224-05 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 12/31/2013 Reporting Limits: Standard

Date Analyzed: 1/7/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

46.621823-

122.915732

46.621809-

122.915836

46.621932-

122.915691

46.622006-

122.915752

46.621825-

122.915775

46.621825-

122.915825

Kerosine 84742-81-0 25 nd nd nd nd nd nd nd

Diesel Range Organics 68334-30-5 25 nd nd 124 nd 120 103 622

Fuel Oil #6 (Bunker C) 68553-00-4 100 nd nd nd nd nd nd nd

Mineral Oil 64742-47-8 100 nd nd nd nd nd nd nd

Motor Oil 64742-47-8 100 nd nd nd nd nd nd nd

Percent Solids (%) n/a 96.3 92.5 97.1 94.0 95.8 95.9

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags

 

nd

96.8

1.0

46.621886-

122.915881

nd

684

nd

nd

page 2 of 3

12/24/2013; 14:05

1/7/2014

DIESEL & OIL

ANALYTICAL RESULTS



CCS Project Name: Mineral Oil

Project No.: 9313352

Surrogate Limits (%)

Method 

Blank

46.37327N-

122.54967W

46°37'14"N-

122.56'6"W

46.621868-

122.915939

46.621771-

122.915843

46.621747-

122.916096

46.621747-

122.915918

2-FBP 50-150 97.8 146 114 112 103 72.9 95.8

Surrogate Limits (%)

46.621823-

122.915732

46.621809-

122.915836

46.621932-

122.915691

46.622006-

122.915752

46.621825-

122.915775

46.621825-

122.915825

2-FBP 50-150 84.3 133 83.6 96.3 88.9 99.6

Analyte

MS/MSD 

Limits          

(%)

MS/MSD 

Level 

(mg/kg)

Sample 

Conc.      

(mg/kg)

MS       

Recovery      

(mg/kg)

MS Percent 

Recovery

MSD Recovery       

(mg/kg)

MSD Percent 

Recovery

MS/MSD        

RPD         

Limits RPD

LCS         

Limits           

(%)

LCS          

Level          

(mg/kg)

LCS       

Recovery       

(mg/kg)

LCS 

Percent 

Recovery

Diesel Fuel #2 65-135 1000 nd 1092 109% 1104 110% ≤ 15% 0.540 65-135 1000 1016 102%

WA-DOE-Laboratory Certification No.: C890

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

109

46.621846-

122.915857

108

46.621696-

122.915917

117

46.621886-

122.915881

LABORATORY CONTROL SAMPLE AND MATRIX SPIKE

QC Batch ID: 140107-Fuels

page 3 of 3

DAL Project No.: 131224-05

DIESEL & OIL

Comments and Explanations: None.

QUALITY CONTROL RESULTS

SURROGATE RECOVERY



Pond Locations
Sample # GPS Coordinate Sample Results
#1 46.621231  ‐122.916347 N/D
#2 46.621252   ‐122.916329 N/D
#3 46.621308  ‐122.916317 N/D
#4 46.621510 ‐122.916142 N/D
#5 46.621530  ‐122.916411 N/D
#6 46.621623  ‐122.916377 N/D
#7 46.621533  ‐122.916224 N/D
#8 46.621343  ‐122.916109 N/D
#9 46.621237  ‐122.916086 N/D
#10 46.621191  ‐122.916224 N/D
#11 46.621122  ‐122.916296 N/D
#12 46.621059  ‐122.916188 N/D

Ditch Line Locations
Sample # GPS Coordinate Sample Results
#1 46.621764  ‐122.915944 N/D
#2 46.621512   ‐122.916117 N/D
#3 46.621494  ‐122.916165 N/D
#4 46.621572 ‐122.916366 N/D
#5 46.621687  ‐122.915887 N/D
#6 46.621351  ‐122.915729 76.9

Roadway Locations
Sample # GPS Coordinate Sample Results
#1 46.621762  ‐122.915918 N/D
#2 46.621625   ‐122.916159 N/D
#3 46.621748  ‐122.916081 N/D
#4 46.621541 ‐122.915932 N/D
#5 46.621506  ‐122.915576 N/D
#6 46.621669  ‐122.916039 N/D

North Pond Ditch Locations
Sample # GPS Coordinate Sample Results
#1 46.621926 ‐122.916229 N/D
#2 46.621681   ‐122.916334 N/D
#3 46.621618  ‐122.916128 N/D
#4 46.621716 ‐122.916256 128
#5 46.621717  ‐122.916379 N/D











CCS Project Name: Pond

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/23/2013; 09:30-11:20

Sampled By: Stephen Shore Date Received: 12/24/2013; 14:04

Temperature Received (°C): n/a

DAL Project No.: 131224-04 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 12/31/2014 Reporting Limits: Standard

Date Analyzed: 1/12/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

N46.621231 E-

122.916347

N46.621252 E-

122.916329

N46.621308 E-

122.916317

N46.621510 E-

122.916142

N46.621530 E-

122.916411

N46.621623 E-

122.916377

Mineral Oil 64742-47-8 100 nd 0.00 0.00 nd nd nd nd

Percent Solids (%) n/a 77.3 73.9 77.1 72.3 74.1 64.4

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags

 

1/13/2014

ANALYTICAL RESULTS

page 1 of 3

DIESEL & OIL



CCS Project Name: Pond

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/23/2013; 09:30-11:20

Sampled By: Stephen Shore Date Received: 

Temperature Received (°C): n/a

DAL Project No.: 131224-04 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 12/31/2014 Reporting Limits: Standard

Date Analyzed: 1/12/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

N46.621533 E-

122.916224

N46.621343 E-

122.916109

N46.621237 E-

122.916086

N46.621191 E-

122.916224

N46.621122 E-

122.916296

N46.621059 E-

122.916188

Mineral Oil 64742-47-8 100 nd nd nd nd nd nd nd

Percent Solids (%) n/a 73.6 69.7 75.0 78.6 72.4 72.8

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags

 

1/13/2014

ANALYTICAL RESULTS

page 2 of 3

12/24/2013; 14:04

DIESEL & OIL



CCS Project Name: Pond

Project No.: 9313352

Surrogate Limits (%)

Method 

Blank

N46.621231 E-

122.916347

N46.621252 E-

122.916329

N46.621308 E-

122.916317

N46.621510 E-

122.916142

N46.621530 E-

122.916411

N46.621623 E-

122.916377

2-FBP 50-150 94.7 108 95.6 81.8 65.0 89.9 73.2

Surrogate Limits (%)

N46.621533 E-

122.916224

N46.621343 E-

122.916109

N46.621237 E-

122.916086

N46.621191 E-

122.916224

N46.621122 E-

122.916296

N46.621059 E-

122.916188

2-FBP 50-150 77.5 57.4 100 66.6 60.4 61.0

Analyte

MS/MSD 

Limits          

(%)

MS/MSD 

Level 

(mg/kg)

Sample 

Conc.      

(mg/kg)

MS       

Recovery      

(mg/kg)

MS Percent 

Recovery

MSD Recovery       

(mg/kg)

MSD Percent 

Recovery

MS/MSD        

RPD         

Limits RPD

LCS         

Limits           

(%)

LCS          

Level          

(mg/kg)

LCS       

Recovery       

(mg/kg)

LCS 

Percent 

Recovery

Diesel Fuel #2 65-135 500 nd 424 84.9% 459 91.8% ≤ 15% 3.95 65-135 500 386 77.3%

WA-DOE-Laboratory Certification No.: C890

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

Comments and Explanations: None.

QUALITY CONTROL RESULTS

SURROGATE RECOVERY

page 3 of 3

DAL Project No.: 131224-04

DIESEL & OIL

LABORATORY CONTROL SAMPLE AND MATRIX SPIKE

QC Batch ID: 140112-Fuels



CCS Project Name: Ditch Line

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: Unknown; 13:30-14:20

Sampled By: Stephen Shore Date Received: 12/24/2013; 14:06

Temperature Received (°C): n/a

DAL Project No.: 131224-02 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 1/10/2014 Reporting Limits: Standard

Date Analyzed: 1/10/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

N46.621764 E-

122.915944

N46.621512 E-

122.916117

N46.621494 E-

122.916165

N46.621572 E-

122.916366

N46.621687 E-

122.915887

N46.621351 E-

122.915729

Mineral Oil 64742-47-8 100 nd nd nd nd nd nd 76.9

Percent Solids (%) n/a 81.4 77.7 76.6 76.2 80.7 81.8

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags
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CCS Project Name: Ditch Line

Project No.: 9313352

Surrogate Limits (%)

Method 

Blank

N46.621764 E-

122.915944

N46.621512 E-

122.916117

N46.621494 E-

122.916165

N46.621572 E-

122.916366

N46.621687 E-

122.915887

N46.621351 E-

122.915729

2-FBP 50-150 101 107 96.6 96.7 79.1 114 68.2

Analyte

MS/MSD 

Limits          

(%)

MS/MSD 

Level 

(mg/kg)

Sample 

Conc.      

(mg/kg)

MS       

Recovery      

(mg/kg)

MS Percent 

Recovery

MSD Recovery       

(mg/kg)

MSD Percent 

Recovery

MS/MSD         

RPD         

Limits RPD

LCS         

Limits           

(%)

LCS          

Level          

(mg/kg)

LCS       

Recovery       

(mg/kg)

LCS 

Percent 

Recovery

Diesel Fuel #2 65-135 1000 109 1174 106% 1188 108% ≤ 15% 0.668 65-135 1000 1059 106%

WA-DOE-Laboratory Certification No.: C890

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

DIESEL & OIL

Comments and Explanations: None.
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LABORATORY CONTROL SAMPLE AND MATRIX SPIKE

QC Batch ID: 140110-Fuels



CCS Project Name: Roadway

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/23/2013; 14:30-15:20

Sampled By: Stephen Shore Date Received: 12/24/2013; 14:06

Temperature Received (°C): n/a

DAL Project No.: 131224-01 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 12/31/2013 Reporting Limits: Standard

Date Analyzed: 1/10/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

N46.621762 E-

122.915918

N46.621625 E-

122.916159

N46.621748 E-

122.916081

N46.621541 E-

122.915932

N46.621506 E-

122.915576

N46.621664 E-

122.916039

Mineral Oil 64742-47-8 100 nd nd nd nd nd nd nd

Percent Solids (%) n/a 95.5 95.1 93.9 94.8 95.3 93.2

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags
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CCS Project Name: Roadway

Project No.: 9313352

Surrogate Limits (%)

Method 

Blank

N46.621762 E-

122.915918

N46.621625 E-

122.916159

N46.621748 E-

122.916081

N46.621541 E-

122.915932

N46.621506 E-

122.915576

N46.621664 E-

122.916039

2-FBP 50-150 94.7 97.2 63.1 91.4 69.0 89.2 58.4

Analyte

MS/MSD 

Limits          

(%)

MS/MSD 

Level 

(mg/kg)

Sample 

Conc.      

(mg/kg)

MS       

Recovery      

(mg/kg)

MS Percent 

Recovery

MSD Recovery       

(mg/kg)

MSD Percent 

Recovery

MS/MSD        

RPD         

Limits RPD

LCS         

Limits           

(%)

LCS          

Level          

(mg/kg)

LCS       

Recovery       

(mg/kg)

LCS 

Percent 

Recovery

Mineral Oil 65-135 500 nd 424 84.9% 459 91.8% ≤ 15% 3.95 65-135 500 386 77.3%

WA-DOE-Laboratory Certification No.: C890

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

page 2 of 2

DAL Project No.: 131224-01

DIESEL & OIL

Comments and Explanations: None.
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QC Batch ID: 140110-Fuels



CCS Project Name: N. Pond Ditch 1-5/Culvert Collection 6

55 International Way Project No.: 9313352

Longview, WA 98632 P.O. No.: n/a

Date Collected: 12/23/2013; 12:30-13:10

Sampled By: Stephen Shore Date Received: 12/24/2013; 14:07

Temperature Received (°C): n/a

DAL Project No.: 131224-03 Report Date: 

Preparation Method: US EPA 3550C Units: mg/kg

Analytical Method: NWTPH-Dx Matrix: Soil

Date Prepared: 1/10/2014 Reporting Limits: Standard

Date Analyzed: 1/10/2014 Injection Volume: 3 uL

Analyst: GD Instrument ID: Shimadzu GC-14A

Data Reviewed By:  Lab Data File: n/a

Sample Identification
CAS       

No.
MRL

Method 

Blank

N46.621926 E-

122.916229

N46.621681 E-

122.916334

N46.621618 E-

122.916128

N46.621716 E-

122.916256

N46.621717 E-

122.916379

Mineral Oil 64742-47-8 100 nd nd nd nd 128 nd

Percent Solids (%) n/a 75.3 77.2 75.5 74.7 76.3

Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0

Data Flags
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CCS Project Name: N. Pond Ditch 1-5/Culvert Collection 6

Project No.: 9313352

Surrogate Limits (%)

Method 

Blank

N46.621926 E-

122.916229

N46.621681 E-

122.916334

N46.621618 E-

122.916128

N46.621716 E-

122.916256

N46.621717 E-

122.916379

2-FBP 50-150 101 107 97.6 73.6 105 66.6

Analyte

MS/MSD 

Limits          

(%)

MS/MSD 

Level 

(mg/kg)

Sample 

Conc.      

(mg/kg)

MS       

Recovery      

(mg/kg)

MS Percent 

Recovery

MSD Recovery       

(mg/kg)

MSD Percent 

Recovery

MS/MSD        

RPD         

Limits RPD

LCS         

Limits           

(%)

LCS          

Level          

(mg/kg)

LCS       

Recovery       

(mg/kg)

LCS 

Percent 

Recovery

Mineral Oil 65-135 500 nd 424 84.9% 459 91.8% ≤ 15% 3.95 65-135 500 386 77.3%

WA-DOE-Laboratory Certification No.: C890

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.
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DAL Project No.: 131224-03

DIESEL & OIL

Comments and Explanations: None.
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January 8, 2014 

Jeremy Smith 
Mark Miller 
Chehalis Power Plant 
PacifiCorp Energy 
1813 Bishop Road 
Chehalis, WA  98532 
 
Re:  Chehalis Power Plant GSU#1 Transformer Oil Spill Groundwater Investigation 
 
Dear Jeremy and Mark, 
 
KTA Associates, Inc. is pleased to provide the Groundwater Investigation Report prepared by 
CardnoTEC for the GSU#1 Transformer Oil Spill for the Chehalis Power Plant.  The groundwater 
well installation was conducted October 28 – 29, 2013, with well sampling on November 1, 2013.  
Well MW-2 was not installed, however, a groundwater sample was obtained, therefore we have 
one complete set of groundwater and soil sample results.  All of the samples were were non-
detect for mineral oil, with the exception of MW-2, which was 380 µg/L, below the groundwater 
MTCA A cleanup level of 500 µg/L. 
 
This report is provided in two versions, with and without the laboratory report from ALS 
Environmental, as the lab report is over 300 pages long.  KTA and CardnoTEC appreciate the 
opportunity to support both you and PacifiCorp.  We look forward to working with you on the continued 
remediation plans. 
 
Sincerely, 
KTA Associates, Inc. 
 
 
 
Lenora E Westbrook, PE 
Senior Environmental Engineer 
 
Attachment

KTA Associates, Inc.
 800 5th Avenue

Suite 4100
Seattle, WA 98104

206-447-1450
www.ktainc.net
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1 Introduction 

1.1 Purpose 
Cardno TEC Inc. (Cardno TEC) was contracted by KTA Associates, Inc. (KTA) to install, develop and sample 
three newly installed groundwater monitoring wells at the PacifiCorp Chehalis Plant located in Chehalis, 
Washington. The monitoring well installation and well development field work was conducted between October 
28th and 29th, 2013. The groundwater sampling was completed on November 1, 2013. Figure 3-1 shows the 
newly installed monitoring well locations.  

The primary objectives of the groundwater sampling activities were to: 

• Determine if shallow groundwater has been impacted from areas with previously identified
concentrations of mineral oil above regulatory limits.

1.2 Original Scope 
To meet the above stated objectives, the scope of work for this groundwater investigation consisted of the 
following field activities:  

Groundwater Investigation 

Installation of shallow (≤ 30’ below grade surface) groundwater monitoring wells at three locations using a 
Geoprobe® direct push drill (DPT). Sample results will be used to determine if shallow groundwater has been 
impacted from a previous mineral oil spill. 

Subsurface Soil Sampling Activities 

Collect a minimum of one subsurface soil sample from each boring during monitoring well installation. Collect up 
to two additional soil samples from each boring if mineral oil impacted soil is encountered.  

1.3 Scope Modification 
Of the three monitoring well installations originally scoped, only two were actually completed. This was due to 
encountering utilities beneath the cleared PacifiCorp approved location selected for MW-2. After reaching the 
targeted depth of 30-feet below grade surface at soil boring #2 (SB-2) (logging lithology and collecting the 
requisite soil sample) the DPT sampling rods and core unit were removed from the boring. A small piece of 
HDPE plastic material, similar to material used for fire water supply pipe coating was found in one of the five-foot 
sampler core units that were previously removed from the boring.  The fire water supply line was known to be 
within this area, and was spray marked on the ground several feet away.  The drill crew had re-tooled and driven 
down approximately 18-feet of larger diameter well casing rods (hitting refusal at this depth). Because PacifiCorp 
had concerns that the small piece of HDPE may have been generated due to a glancing blow to the fire water 
supply line, they requested that no further drilling / well installation activities occur at this location. Therefore no 
permanent well was completed at this location. However, prior to removing the well casing rods,  as there was 
water in the borehole, a groundwater grab sample was collected directly from the casing rods via the same 
methodology as the other site wells (further explained below). Cardno TEC worked closely with on-site KTA and 
PacifiCorp personnel to determine a mutually-agreed upon course of action. This was the only modification of 
the original scope that occurred during the course of the planned field efforts. 

January 2014 Cardno TEC 1 
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1.4 Report Organization  
This SI Report has been organized into the following sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Sampling Events 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions of the procedures and methods of the groundwater investigation and data collected are presented in 
the main text of this report. The boring logs, water quality and well development forms are presented in 
Appendices A and B. 

2 Site Background 

2.1 Site Description 
PacifiCorp owns and maintains a natural gas-fired combined cycle power plant, which produces 520-megawatts 
of electricity. The plant is located at 1813 Bishop Road, Chehalis, Washington, in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living in and around the 
city. The plant is located 3 miles south of town, which consists mostly of small parks, farms, small pockets of 
light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer underlain by 45 to 50 
feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. These soil-types are consistent with 
regional geologic mapping by Weigle and Foxworthy (1962) and a regional study for the Chehalis Generation 
facility (Dames and Moore 1994). These regional studies classify the upper 50 feet of soil in the area of the site 
as recent alluvium and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames and Moore 
1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards Bishop Road and 
Berwick Creek. Regional investigations conducted by others (Dames and Moore 1994) have categorized the 
shallow aquifer in the area as unconfined or semi-confined. However, the shallow aquifer appears to exhibit the 
characteristics of a confined or semi-confined aquifer, primarily due to the low permeably silt cap immediately 
above the aquifer.  

2.2 Previous Investigation/Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the PacifiCorp Chehalis Plant during the 
months of January through March, 2011. CCS removed floating product from the stormwater pond and ditch 
lines using oil booms, absorbent material, an oil skimmer and vacuum truck. The stormwater ditch lines were 
cleaned by removing contaminated material down to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil contamination; additional soil 
and water sampling was conducted after cleanup.  

January 2014 Cardno TEC 2 
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The main excavation occurred at or near the transformer that caught fire and subsequently leaked mineral oil to 
the surrounding areas. Contaminated soil was removed to a depth of six inches below the static groundwater 
line using olfactory methods (i.e., visual). During the excavation, free product was noted floating on top of the 
water and absorbent materials were deployed in the excavation area to remove the product. All excavated 
materials were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located in 
Longview, WA for disposal.  

Once the excavations had been completed, the area around the transformer was backfilled with clean material 
and compacted to the required 95% compaction. All ditch lines were relined with clean gravel to prevent 
sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area was pumped to the 
on-site 1.7 million gallon diesel above ground storage tank (AST) and the AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during excavation 
activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls and 462 tons of 1 ¼” rock to 
help achieve the required 95% compaction standard.  

2.3 Previous Site Investigation  
Cardno TEC completed a Site Investigation (SI) (Cardno TEC 2011) at the PacifiCorp Chehalis Plant on May 
23rd through May 25th, 2011 (Figure 2-1). Cardno TEC conducted the SI to determine the following:  

• If groundwater has been impacted from the mineral oil spill;  

• If the large AST used to contain the water collected during excavation activities exceeded any regulatory 
levels, and;  

• If surface water in the stormwater pond has been impacted from the mineral oil spill.  

Cardno TEC completed the following activities during the SI:  

• Installed and sampled six temporary monitoring wells placed within the shallow water bearing zone;  

• Collected two water samples from the AST at varying depths;  

• Collected two surface water samples from the stormwater pond, and; 

• Collected three surface soil samples downgradient of the mineral oil spill.  

The results are as follows:  

• One groundwater location (GW-4) had a detection of 1100 ug/L, which exceeded the Model Toxics 
Control Act (MTCA) method cleanup level for groundwater;  

• One AST sample (TS2) had a detection of 440 ug/L, which did not exceed the MTCA cleanup level;  

• One surface water sample (SW1) had a detection of 360 ug/L, which did not exceed the MTCA cleanup 
level, and;  

• One soil sample (SG1) had a detection of 160 mg/kg, which did not exceed the MTCA cleanup level. 
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Figure 2-1 May 2011 SI Sampling Locations 

 

3 Sampling Event 

3.1  Groundwater Investigation 
Installation and sampling of newly installed monitoring wells was conducted as a component of the groundwater 
investigation activities. Samples were analyzed for mineral oil using total petroleum hydrocarbons – diesel 
extended range (TPH-Dx).  

The objective most pertinent to the groundwater investigation was to:  

• Determine if shallow groundwater has been impacted from the previous 2011 mineral oil spill; 

Sample locations are shown on Figure 3-1.  A description of groundwater related investigation activities at the 
PacifiCorp Chehalis Plant is provided below.  
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Figure 3-1     Groundwater Sampling Locations 

 

3.1.1 Groundwater Sample Locations 
Groundwater monitoring wells were installed in the shallow water bearing zone at two of the three locations as 
listed in Table 3-1 and shown in Figure 3-1. These wells were screened from 4.5 feet to 17 feet below ground 
surface (bgs) at MW-1 and from 4 feet to 19 feet bgs at MW-3 (Table 3-2). Monitoring well (MW-1) was 
positioned adjacent to a previous soil sample (D-8) which was collected under the transformer containment area. 
Monitoring well (MW-2) was positioned bear a previous groundwater sample location (GW-4). Monitoring well 
(MW-3) was positioned downgradient from the transformer in a location outside the spill containment area to 
triangulate groundwater level and flow direction.   

3.1.2 Monitoring Well Installation Activities 
Flush mount monitoring wells were installed at two locations (MW-1 and MW-3) using a track mounted direct-
push GeoProbe® rig by Cascade DRILLING L.P. The monitoring wells installed consisted of two-inch inside 
diameter polyvinyl chloride (PVC) pipe with GeoProbe® prepack well screens (10 slot) containing 20/40 grade 
environmental sand (Table 3-1). Monitoring wells were installed in accordance with Washington Administrative 
Code (WAC 173-160 and -162). Monitoring wells were properly developed using U.S. Environmental Protection 
Agency guidelines (US EPA, 1992). Boring log details are provided in Appendix A.  
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Table 3-1  Monitoring Well Construction detail 

Location Completion 
Type 

Final Depth to 
water (bgs)1 

Total Depth 
(bgs)1 

Screen 
Length 
(bgs)1 

Sand Pack 
(bgs)1 

Bentonite 
Seal  

(bgs)1 

Surface 
Seal 

 (bgs)1 

GW-1 Flush Mount 5 17 4.5-17 3-17 2-3 0-2 

GW-2 NA NA3 NA3 NA3 NA3 NA3 NA3 

GW-3 Flush Mount ~18 to 202 19 4-19 3-19 2-3 0-2 

Notes:  
1 bgs - below grade surface 2 Water level collected from boring log, well was dry after completion 
3 Monitoring well could not be installed, sampled collected directly from boring. 

3.1.3 Monitoring Well Survey Information  
A relative survey of the monitoring well casings and the grade surface adjacent to each well was conducted. An 
auto-level and hand held survey grade stadia rod were used to collect the elevation measurements. An elevation 
of 100.00’ was assigned to a point on the southwest corner of the containment wall surrounding GSU-1. A 
reference mark was placed on the top of the wall as close to the corner as possible. A back site was also 
established using the top of the southeast bolt of the A-Phase pole associated with GSU-1. Table 3-2 present 
the data collected during the site survey.  

Table 3-2  Monitoring Well Survey Details  

Location  Grade Surface 
elevation (ft) 

Top PVC Casing 
(ft) 

Backshot at start of 
survey event 

Backshot at end of 
survey event 

SW corner GSU-1 cont. wall 100.00 NA 98.26 98.26 

GW-1 98.06 97.76 NA NA 

SB-2 98.14 NA NA NA 

GW-3 97.93 97.58 NA NA 

*All elevations are referenced to the top of the SW corner of the GSU-1 containment wall. The location was 
assigned an elevation of 100.00’ above mean sea level.  

3.1.4 Monitoring Well Sampling Activities  
The newly installed monitoring wells (MW-1 and MW-3) were allowed to settle and equilibrate for two days prior 
to sampling activities. The presence of light non-aqueous phase liquid at each location was checked using an 
oil/water interface probe prior to sampling (Table 3-3).   

A peristaltic pump with dedicated (i.e., disposable) tubing was used to obtain groundwater samples after purging 
each well location using low-flow sampling techniques. Monitoring wells were purged until water quality readings 
stabilized.  

Parameter measurements recorded during purging were: conductivity, temperature, pH, dissolved oxygen (DO) 
and turbidity).  Water quality parameters are presented in Table 3-3.   

Water quality parameter information collected from each well includes purge rate, water level, and cumulative 
volume of groundwater purged from well at each interval (Appendix B).  
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Table 3-3 Monitoring Well Water Quality Readings 

Sample ID Depth to 
water  

feet btoc)1 

Depth to 
product 

(feet btoc)1 

Screened 
interval 

(feet btoc)1 

Time Temp 
(°C) 

pH Sp. 
Cond.3 

Turbidity4 DO5 

GW1-110113 5.10 ND2 4.5-17 1040 16.08 6.72 0.196 83 0.86 

GW2-102913 13.00 ND2 NA6 NA6 NA6 NA6 NA6 NA6 NA6 

GW3-110113 13.50 ND2 4-19 1310 14.2 6.39 25.5 545 10.20 

Notes:  
1 feet (btoc) – below top of casing  2 ND – not detected 
3 mS/cm – milli seimens/centimeter  4 NTU – nephelometric turbidity units  
5 mg/L – milligrams per liter  6 Monitoring well could not be installed, sampled collected directly from boring. 

3.1.5 Well Abandonment Procedures 
Boring location (SB-2) was properly abandoned in accordance with WAC 173-160. A monitoring well could not 
be completed at SB-2 due to the presence of utilities in close proximity to this location, as noted above. 
Additional well installation efforts at SB-2 were discontinued per the client’s direction.  

3.2 Subsurface Soil Sampling Activities 
Samples of subsurface soil were collected during DPT drilling activities at MW-1, SB-2 and MW-3.  Material was 
collected continuously in five foot intervals using stainless steel Macro-Core® soil core units, which were each 
fitted with new, pre-cleaned disposable PVC liners. Stainless steel spoons were used to collect material from 
within the Macro-Core® liners at desired depths. Soil sample material was placed into stainless steel bowls and 
thoroughly homogenized prior to being placed directly into pre-labeled analytical jars. These jars were stored in 
clean insulated coolers containing ice. Table 3-4 shows the sampling depths and time for each subsurface soil 
sample collected. 

Table 3-4 SubSurface Soil Sampling Depths 

Sample ID Time Sample depth  
(feet bgs1) Material 

SB1-5-102813 1115 4 to 5 Dark grey (2.5Y 4/1) and Olive Brown (2.5Y 4/4) slightly moist, mottled, w/ 
browns, reds, greys, Silt and silty lean Clay. (SM-CL) 

SB2-6-102813 1450 5 to 6.5 Very dark greyish brown (2.5Y 3/2), very moist to wet, fine to coarse grain, 
well graded Sand, with trace silt and small pebbles. (SW) 

SB3-5-102913 1100 3.5 to 5.5 Light olive brown (2.5Y 5/4) slightly moist, Clay, mottled color, very stiff to 
tight. (CH) 

Notes:  
1 feet (bgs) – below ground surface 

3.3 Field Methods 
The following sections describe the use of additional field equipment as well as sample handling and 
documentation procedures during the sampling event. 

3.3.1 Utility Location 
All underground utilities were located and marked by PacifiCorp personnel prior to Geoprobe® DPT drilling 
activities.   
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3.3.2 Handling Procedures 

After samples were placed in appropriately labeled containers they were immediately transferred to ice filled 
coolers to keep them out of the direct sunlight and to maintain a temperature of four degrees centigrade.  
Disposable nitrile gloves were used by personnel collecting and handling the samples and were changed 
frequently and in between each sample collection to avoid cross contamination. 

Chain of Custody (CoC) forms were completed to accompany each cooler from the field to the laboratory.  The 
date, time, sample location, number of containers, and analysis to be performed was recorded on each CoC.  
Samples were hand delivered by field staff to ALS Environmental of Kelso, WA at conclusion of the sampling 
event. 

3.3.3 Record Keeping 
A field activity log book was used to document the sampling procedures performed by field personnel.  More 
specifically, the field log provided a record of specific sample location and collection information, noted other 
contractors involved during the field sampling and their role(s), described the major equipment used at each 
location and provided noteworthy observations, problems, or incidents.  Field data sheets were completed for all 
groundwater sampling components of the study and were stored with the field activity log book. Copies of the 
field data sheets are included in Appendices A and B. 

3.3.4 Lithology Documentation 
The lithology from the boring locations were continuously logged during drilling (Appendix B).  Information 
collected on the lithology logs included borehole location; drilling information; information such as logging 
intervals, recovery; and sample description information.   

Lithologic descriptions of unconsolidated materials encountered in the boreholes were described in accordance 
with American Society for Testing and Materials (ASTM) D-2488-00 Standard Practice for Description and 
Identification of Soils (Visual-Manual Procedure) (ASTM, 1990).  Descriptive information recorded included:  

• identification of the predominate particles size and range of particle sizes;  

• percent of gravel, sand, fines, or all three; 

• description of grading and sorting of coarse particles; 

• particle angularity and shape; and  

• maximum particle size or dimension.  Separate identification of the Unified Soil Classification System 
(USCS) group symbol was also used.   

Additional information recorded on the logs included the depth of the water table, caving or sloughing of the 
borehole, changes in drilling rate, presence of organic materials, and other noteworthy observation or conditions. 

3.3.5 Sample Identification and Labeling  

Samples collected in the field as part of this project were identified by their media type (i.e., GW and SB), 
location (i.e., 1, 2 or 3) and the corresponding date a sample was collected. Soil samples collected from each 
boring were also designated with the depth at which each sample was collected. Sample identification numbers, 
including sample media type, location number, media and depths were recorded on field sheets completed for 
each location or sample.  

3.3.6 Instrument Calibration 
All field instruments that require a zeroing and/or a user calibration were appropriately calibrated at the start of 
each day’s deployment per the instrument manufacturer’s instructions.  Calibration checks against standards 
were performed at the beginning and periodically throughout each field day to verify equipment operation.  
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Calibration data were recorded in the field logbook.  All calibration media (i.e., gas, liquid or otherwise) were 
properly stored and managed per manufacturer’s recommendations. 

3.3.7 Decontamination Procedures  
All non-disposable equipment that was exposed to site soils and then re-used for multiple sample collection was 
decontaminated after completing a temp well at each location.  The decontamination wash consisted of: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 

> de-ionized water rinse. 

3.3.8 Summary of Investigation-Derived Waste Characterization 
Investigation-derived waste (IDW) generated by this project generally consisted of soil cuttings, excess 
groundwater generated during development and sampling activities and decontamination/rinse water.  All IDW 
was containerized in two Department of Transportation (DOT) approved 55-gallon drums, which were 
segregated by media, and stored in a PacifiCorp approved storage area. All drums were properly labeled with 
their contents, date, where the waste came from and generation dates.  After properly containing the project 
derived wastes and labeling of the containers, all further IDW management and disposal was handled directly by 
PacifiCorp. 
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4 Analytical Results 

This section summarizes the results of the groundwater and subsurface soil sampling activities completed at the 
PacifiCorp Chehalis Plant.  

4.1 TPH-Dx 
TPH-Dx was detected at location MW-2 at a concentration of 380 Y ug/L, which is below the MTCA method A 
cleanup level of 500 ug/L for groundwater.  None of the soil samples collected as part of the well installations 
exceeded the MTCA A soil cleanup standards. Results and screening levels for groundwater and soil samples 
are summarized in Tables 4-1 and 4-2. Complete groundwater and soil analytical sample results are provided in 
Appendices C and D, respectively. 

Table 4-1  Groundwater Sample Results and Screening Levels 

Location Type Sample ID TPH-Dx Results  
(ug/L) 

TPH-Dx MTCA A Screening Level  
(ug/L) 

MW-1 GW1-110113 ND 500 

MW-2 GW2-102913 380 Y 500 

MW-3 GW3-110113 ND 500 

Notes:  

ND – not detected  ug/L – micrograms per liter 

Y = the chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon 
range, but the elution pattern does not match the calibration standard.  

 

Table 4-2  Soil Sample Results and Screening Levels 

Location Type Sample ID Sample 
depth (bgs) 

TPH-Dx Results  
(mg/kg) 

TPH-Dx MTCA A 
Screening Level  

(mg/kg) 

MW-1 SB1-5-102813 5 ND 4,000 

MW-2 SB2-6-102813 6 ND 4,000 

MW-3 SB3-5-102913 5 ND 4,000 

Notes:  

ND – not detected  NA – not applicable 

mg/kg – milligrams per kilogram bgs – below ground surface 
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1 Introduction 

1.1 Purpose and Objective 
Cardno was contracted by KTA Associates, Inc. (KTA) to conduct a groundwater investigation 
that included an assessment of potential impacts to subsurface soil and shallow groundwater 
within certain site areas previously exposed to mineral oil releases at the PacifiCorp (PC) power 
plant in Chehalis, WA. Mineral oil releases at the site (2011 and 2013) were due to malfunctions 
with the plant’s Generator Step-up Unit (GSU)s. Mineral oil is used as insulting fluid in the 
GSUs. 

The primary objective of this project is to determine if any residual impacts from mineral oil 
exposure exists in the subsurface soil and shallow groundwater in concentrations above the 
Washington Department of Ecology’s (WADOE) Model Toxics Control Act (MTCA) regulatory 
limits. Site investigation activities are being conducted under the WA DoE’s Voluntary Cleanup 
Program (VCP).  

This project is divided into two main phases. The first phase includes monitoring well 
installation, in conjunction with various support tasks. The outcome of soil boring / monitoring 
well installation activities and associated environmental sampling results are included within 
this Monitoring Well Installation and Support Tasks Report (MWIR). All field efforts for this first 
project phase were conducted between 13 March and 15 April, 2015.  

The second phase of this project involves groundwater monitoring, which will be conducted on 
a pre-determined, scheduled basis (e.g. quarterly; April, June-Sept, December 2015 and March 
2016). Future Groundwater Monitoring Reports, detailing field methods, water level 
measurements, groundwater table / flow direction assessment and sampling results will be 
drafted as appropriate and submitted to KTA under separate covers.  

1.2 Scope of Work 
To meet the above stated objectives, the scope of work for the monitoring well installation and 
associated support tasks consisted of the following field activities:  

 Pre- (field) mobilization and utility clearance tasks. 

 Characterization of subsurface lithology and soil sampling at three newly positioned soil 
boring (SB)s.  

 Monitoring well installation and development tasks, including well construction and 
surface completion, well development, and equipment decontamination.  

 Re-development of pre-existing monitoring wells (MW1 and MW3) to prepare them for 
sampling.  

 Sampling of water inflow at several nearby electrical vaults adjacent to the GSUs. 
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 Elevation survey of the top edge of the monitoring well casings, including re-surveying 
the monitoring wells installed in 2013.  

 Handling and management of project collected environmental samples and field 
documentation. and,  

 Supervision of investigation derived waste (IDW) collection and containment tasks.  

Prominent site features and soil boring / well locations are shown on Figure 1.   

1.3 Report Organization  
This MWIR is organized into the following sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Field Efforts 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions regarding the procedures and methods for the groundwater investigation and 
results of the data collected are presented in the main text of this report. Utility Clearance 
Documentation, Health & Safety Tailgate Forms / CDI Daily Work Reports, Geologic Borehole 
Logs / Well Construction Logs, Monitoring Well Development Forms, Field Notebook entries, 
and Laboratory Chain-of-Custody Forms / Analytical Report are presented in Appendices A 
through F, respectively.
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Figure 1. Site Map with Monitoring Well and Prominent Features
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2 Site Background 

2.1 Site Description 
PacifiCorp owns and maintains a natural gas-fired combined cycle power plant, which produces 
520-megawatts of electricity. The plant is located at 1813 Bishop Road, Chehalis, Washington, 
in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living 
in and around the city. The plant is located 3 miles south of town, which consists mostly of small 
parks, farms, small pockets of light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer 
underlain by 45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. 
These soil-types are consistent with regional geologic mapping by Weigle and Foxworthy 
(1962) and a regional study for the Chehalis Generation facility (Dames and Moore 1994). 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium 
and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames 
and Moore 1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards 
Bishop Road and Berwick Creek. Regional investigations conducted by others (Dames and 
Moore 1994) have categorized the shallow aquifer in the area as unconfined or semi-confined. 
However, the shallow aquifer appears to exhibit the characteristics of a confined or semi-
confined aquifer, primarily due to the low permeably silt cap immediately above the aquifer.  

2.2 Previous Investigation/Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the PC Chehalis Plant 
during the months of January through March, 2011. CCS removed floating product from the 
stormwater pond and ditch lines using oil booms, absorbent material, an oil skimmer and 
vacuum truck. The stormwater ditch lines were cleaned by removing impacted material down 
to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil 
contamination; additional soil and water sampling was conducted after cleanup.  

The main excavation occurred at or near GSU-1, the first plant transformer that caught fire and 
subsequently released mineral oil to the surrounding areas. Impacted soil was removed to a 
depth of six inches below the static groundwater line using olfactory methods (i.e., visual). 
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During the excavation, free product was noted floating on top of the water and absorbent 
materials were deployed in the excavation area to remove the product. All excavated materials 
were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located 
in Longview, WA for disposal.  

Once the excavations had been completed, the area around the GSU-1 transformer was 
backfilled with clean material and compacted to the required 95% compaction. All ditch lines 
were relined with clean gravel to prevent sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area 
was pumped to the on-site 1.7 million gallon diesel above ground storage tank (AST) and the 
AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during 
excavation activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls 
and 462 tons of 1 ¼” rock to help achieve the required 95% compaction standard.  

Most recently, GSU-3 experienced a similar malfunction in late 2013 as the one that occurred 
at GSU-1 in early 2011. Consequently, this malfunction caused the release of mineral oil around 
the base of the transformer unit and impacted the surface areas adjacent to it, the roadway and 
ditches and the area around the southwest corner of the plant building. The release of mineral 
oil at GSU-3 was approached and conducted in a similar fashion to the previous cleanup at 
GSU-1.  

2.3 Previous Site Investigation  
Cardno completed a Site Investigation (SI) at the PC-Chehalis Plant on May 23rd through May 
25th, 2011. Cardno conducted the SI to determine the following:  

 If groundwater has been impacted from the mineral oil spill;  

 If the large AST used to contain the water collected during excavation activities 
exceeded any regulatory levels, and;  

 If surface water in the stormwater pond has been impacted from the mineral oil spill.  

Cardno completed the following activities during the 2011 SI:  

 Installed and sampled six temporary monitoring wells placed within the shallow water 
bearing zone;  

 Collected two water samples from the AST at varying depths;  

 Collected two surface water samples from the stormwater pond, and; 

 Collected three surface soil samples downgradient of the mineral oil spill.  

The results of the 2011 SI are summarized as follows:  
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 One groundwater location (GW-4) had a detection of 1100 µg/L, which exceeded the 
MTCA Method A Cleanup Level of 500 µg/L for groundwater;  

 One AST water sample (TS2) had a detection of 440 µg/L, which did not exceed the 
MTCA Method A Groundwater Cleanup Level ;  

 One surface water sample (SW1) had a detection of 360 µg/L, which did not exceed the 
MTCA Method A Groundwater Cleanup Level, and;  

 One soil sample (SG1) had a detection of 160 mg/kg, which did not exceed the MTCA 
Method A Soil Cleanup Level of 4000 mg/Kg. 

Subsequent to the 2011 SI, a follow-up field investigation was undertaken by Cardno in October 
and November of 2013. These follow-up tasks were conducted after a review of all field efforts 
and sampling results to date by WADOE VCP staff. VCP identified two hot spots and near 
GSU#1. PacifiCorp, KTA and WADOE VCP agreed to investigate soil and groundwater in these 
two areas and characterize the local groundwater flow to determine if the mineral oil released 
from GSU-1 had any longer-term impacts to the deeper subsurface soils, vadose zone and/or 
the local shallow groundwater from areas with previously identified concentrations of mineral 
oil above regulatory limits. The Groundwater Investigation Report (Cardno, 2014) presented 
data from this effort. Efforts and sampling results contained in this report are summarized 
below;   

Cardno completed the following activities during the 2013 SI:  

 Drill, characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-1 thru SB-3 were analyzed for mineral oil.  

 Install permanent wells at two of the drilling locations, MW-1 and MW-3. Due to utility 
interferences, a well was not set at the location for MW-2. These activities took place on 
October 28 and 29, 2013. 

 A (relative) survey of the monitoring well casing elevations was conducted to aid in the 
determination of groundwater flow direction.  

 Sample groundwater from MW-1 and MW-3, via well casing. A one-time groundwater 
sample was collected at MW-2 during the extraction of the drill rods. These activities 
took place on November 1, 2013 – except for the MW-2 sample, collected earlier 
(10/29/2013). 

The results of the 2013 SI are summarized as follows:  

 One groundwater sample had a detection of Mineral Oil at 380 µg/L, which is below the 
MTCA Method A Cleanup Level for TPH-Dx of 500 µg/L. 

 There were no detections of Mineral Oil in any of the subsurface soil samples.  
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3 Field Efforts 
This section details the field efforts that were employed during the 2015 monitoring well 
installation and support tasks. These tasks included pre-field mobilization planning / utility 
clearances, subsurface soil characterization and sampling, monitoring well installation and 
development, re-development of two existing site monitoring wells, electrical vault water inflow 
sampling, well casing elevation survey, handling and management of project collected 
environmental samples and field documentation, and supervision of IDW collection and 
containment tasks. Any discrepancies between the Work Plan (Cardno, 2015) and field 
methodologies are also described in this section.  

3.1    Pre-Field Mobilization Planning and Utility Clearances 
A project Kick-Off (KO) Meeting was held on 13 March, 2015 at PC-Chehalis, WA Plant, 
satisfying the two-week lead-time requirement for the start of field work. The KO Meeting was 
attended by the PC Plant Environmental Analyst representative, the KTA Project Manager, the 
Cardno Project Manager and the Cardno Task Lead. Items discussed in detail at the meeting 
included; the overall project field schedule, health and safety concerns, site access, utility 
clearances, final placement of the new monitoring wells, site communications, and other project 
particulars (e.g. IDW, electrical vault access, etc.).   

3.1.1  Safety Orientation Course 
A requirement of PC is that all plant personnel, consultants, subcontractors, and vendors attend 
a company and plant-specific video safety orientation course. This requirement also includes 
taking and passing an exam of the material covered in the video. This training provides all 
personnel an opportunity to receive current plant safety information, up-to-date emergency 
procedures and for site workers to become familiar with the site and associated operational 
particulars. All project personnel (KTA, Cardno, and associated subcontractors) completed this 
course and passed the exam prior to initialization of field work activities.  

3.1.2 Utility Clearance Event 
All drilling locations were cleared for utility contact concerns by PC Chehalis plant staff, a third-
party, qualified and licensed Utility Locator Contractor (All County Locating Services, Inc.), and 
the general public locating service, appropriate for Lewis County, WA (e.g. Call Before U Dig 
800-424-5555 or 811). All County Locating was able to provide the necessary services to 
locate, map and mark all utilities in the work area of the project site, which include at least: 
electrical, gas, potable water, fire suppression water, communications, and sewer. The trace of 
each utility was marked on the ground surface with colored paint or marking whiskers according 
to the American Public Works Association (APWA) (see Cardno 2015 Work Plan). During this 
event representatives from PC, KTA and Cardno were present at the site to coordinate activities 
with the Utility Locator Contractor. All available and reasonable measures were untaken to 
ensure that plant and public utilities were clearly and accurately marked to protect against 
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encountering these service lines during the planned intrusive subsurface work. Utility clearance 
tasks also provided a final opportunity for onsite pre-drilling coordination and discussions 
regarding boring positioning between PC/ KTA and Cardno. Utility clearance documentation is 
provided in Appendix A.  

3.1.3 Health and Safety 
A Site Specific Health and Safety Plan (Cardno, 2015) was drafted for the work detailed in the 
Cardno 2015 Work Plan (Cardno, 2015) and in the contracted Scope of Services. At a minimum 
this Health and Safety Plan provided emergency contact information, routes to the nearest 
medical and/or aid facilities and site specific work task and environmental /physical hazard 
information. Prior to the initiation of any field tasks, a mandatory tailgate safety meeting was 
conducted each field day. The purpose of these Tailgate Meetings was to review any expected 
site specific hazards, general task hazards, current / changed site conditions, to receive a brief 
from PC, to discuss emergency procedures, and to review our daily work / task schedule. Health 
and Safety Tailgate Forms along with the drilling subcontractor’s Daily Work Reports are 
included in Appendix B.   

3.2 Subsurface Soil Characterization and Sampling 
Subsurface soils were investigated at three new boring locations during this current 
investigation. Boring locations are identified as SB-4, SB-5 and SB-6. Positioning of these 
borings is shown on Figure 1, descriptions are noted below.  

 SB-4 is located south-southeast of the extent of soil contamination from the 2013 GSU#3 
mineral oil release.  

 SB-5 is located on the west side of the perimeter access road, at the northeast corner 
of the stormwater pond. This location is within the outer extent of the soil contamination 
from the 2013 GSU#3 mineral oil release. This location is southwest of GSU#3, which is 
assumed to be in the most likely direct pathway of groundwater flow.   

 SB-6 is located west of the maximum extent of the soil contamination from the 2013 
GSU#3 mineral oil release, near the PacifiCorp property boundary. 

Characterization (logging) of subsurface soil was undertaken during drilling activities at SB’s 4, 
5 and 6 using a CME-85 hollow stem auger rig mounted on a twin-axle flatbed truck (Rig ID # 
1211), provided and operated by Cascade Drilling,L.P. (CDI), of Portland, OR. Borings were 
drilled using 8.25-inch OD x 4.25-inch ID x 5-foot long hollow stem augers. Soils were collected 
and logged using Standard Penetration Test methods, driving an 18-inch long x two-inch 
outside diameter harden steel split barrel sampler down into undisturbed substrate.  

In a progressive fashion, subsurface soil was continuously sampled from grade level down to 
a depth of six feet below grade surface (bgs). At SB-4, subsurface soil was continuously 
sampled down to 7.5 feet bgs. Then starting at the 10 feet bgs interval, subsurface soil was 
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logged at five-foot intervals, down to each borings termination depth. Total boring depths 
ranged from 26.5 feet bgs at SB-5 and SB-6 to 31.5 feet bgs at SB-4.  

3.2.1 Lithological Description  
Split barrel sampler units from each logging interval were brought to the surface, carefully 
opened to retain as much lithologic material as possible, thus exposing the core of the 
recovered soil sample. Stainless steel spoons and/or spatulas were used to laterally dissect 
the soil cores to permit thorough examination of their contents. Lithological descriptions of 
unconsolidated subsurface materials contained in each sampler unit were described in 
accordance with American Society for Testing and Materials (ASTM) D-2488-00 Standard 
Practice for Description and Identification of Soils (Visual-Manual Procedure) (ASTM, 1990). 
Descriptive information recorded included (but was not limited to):  

 Color (based on Munsell Color System) 

 Moisture content 

 Identification of the predominate particles size based on the Unified Soil Classification 
System (ASTM D-2487-98) (Gravel, Sand, Silt, Clay, and organic range of particle 
sizes);  

 Percent of gravel, sand, fines, or all three; 

 Description of grading and sorting of coarse particles; 

 Particle angularity and shape; and  

 Maximum particle size or dimension.  

 Separate identification of the Unified Soil Classification System (USCS) group symbols 
or combinations thereof were assigned to each logged interval. 

Additional information recorded on the logs (at least partially) included soil sample information, 
sample depth indications, percent material recovery (from within sampler units), depth of the 
water table, SPT “blow counts”, caving or sloughing of the borehole, changes in drilling rate, 
presence of organic materials, well construction information and other noteworthy observation 
or conditions. Geologic Borehole Logs are included in Appendix C.  

3.2.2 Soil Sample Collection 
At desired and/or targeted depths from within each soil boring, subsurface material recovered 
from the split barrel samplers was placed into stainless steel bowls and thoroughly 
homogenized. Once this material was mixed it was placed directly into pre-labeled, laboratory 
supplied analytical jars. These jars were then stored in clean insulated coolers containing ice. 
Soil samples were hand-delivered to the laboratory, Analytical Resources, Incorporated (ARI) 
in Tukwila, WA. Table 1 provides sample collection information, including parameters, testing 
methods and number of samples and duplicates.  
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Table 1. Soil Sample Collection Information 
Sample 

Type 
Analytical 
Parameter 

Sample 
Matrix 

Analytical 
Method 

1No. of 
Samples 

No. of 
Duplicates 

Soil Boring 
Samples 

Mineral Oil Soil NWTPH-Dx 3 1 

Total Solids Soil EPA 150.1 3  1 

One subsurface soil sample was collected from each of the three new soil borings. These soil 
samples were obtained within the zone of continuous sampling (0-6 feet bgs), optimally 
targeting material from 4-6 feet bgs. This particular depth range was targeted in an attempt to 
sample soil that had the highest potential of being impacted by the 2013 GSU#3 mineral oil 
release event. If evidence of mineral oil impacts had been observed deeper in the boring 
column (below the 4-6 feet bgs range), up to two additional soil samples would have been 
collected to determine the basal extent of the contamination. To assess the presence of mineral 
oil contamination within the recovered soil boring material, several field screening methods 
were employed, including; visual observations, vapor screenings and water sheen tests. No 
such field evidence of contamination was found in any of the new borings at any depth. Table 
2 lists the soil sample IDs, boring ID, sampling depths, and a description of the material and 
lithologic description for each subsurface soil sample that was collected for analysis.  

Table 2. Subsurface Soil Sample Descriptions 

Sample ID Boring 
ID 

Sample 
Depth  

(feet bgs)
Material / Lithologic Description 

SB4-5-040715 SB-4 4.5 - 6 
Yellowish Brown (10YR 5/4), moist, SILT and silty CLAY, with 
very fine to fine grain sand and little small-medium pebble size 
gravel, mottled appearance, no sheen, ML-CL 

SBDUP-01-
040715 

SB-4 4.5 - 6 
Duplicate sample of SB4-5-040715, same material and 
lithologic description  

SB5-5-040815 SB-5 4.5 - 6 
Yellowish Brown (10YR 5/4), moist, silty CLAY, with little 
medium to very coarse grain sand and small pebble size 
gravel, mottled appearance, stiff to very stiff, no sheen, CL 

SB6-4-040815 SB-6 3.5 - 5 

Yellowish Brown (10YR 5/6), very moist to moist, sandy / silty 
CLAY, with little small-large pebble size gravel and some fine 
to coarse grain sand, mottled, blackish granular material (~2-3 
mm thick) near bottom of interval, no sheen, CL 
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3.3 Monitoring Well Installation and Development 
All monitoring well tasks described herein adhered to the Minimum Standards for Construction 
and Maintenance of Wells set forth on Washington Administration Code (WAC) 173-160 and -
162. The drilling Contractor was responsible for securing the required Monitoring Well Start 
Cards and submitting this information to the WA-DOE.  

Three new groundwater monitoring wells, MW-4, MW-5 and MW-6, corresponding to the soil 
borings listed in Table 2, were installed within the shallow water bearing zone at locations 
shown on Figure 1. This section describes installation and development of the new project 
monitoring wells. Re-development of two existing monitoring wells, MW-1 and MW-3, is also 
discussed. 

3.3.1 Monitoring Well Installation and Completion Activities 
Final well depths were determined during installation to capture the range of seasonal 
groundwater levels, to ensure adequate production of water for sampling, and to focus on the 
groundwater layers that may have been contaminated by the GSU#3 mineral oil release. The 
2015 project monitoring wells were all set at a maximum depth of 25.5 feet bgs. At this depth 
each well was assured to maximize its encounter with the local seasonal groundwater table 
fluctuations. This depth range will also enabled future sampling of the upper portion of the 
groundwater aquifer most likely, if at all, impacted by the GSU#3 mineral oil release.  

Monitoring well construction details are as follows; 

 Each monitoring well was constructed with a six-inch long threaded end cap and 20 feet of 
two-inch diameter, 0.010-inch (#10 slot) slotted schedule 40 polyvinyl chloride (PVC) 
threaded screen. Well screens extended from 25 to 5 feet bgs at each 2015 well location.  

 10/20 graded clean (environmental) sand was utilized for filter pack applications at all project 
wells. Filter pack material was set by manually pouring the sand material through the augers 
and into the annular space between the outside of the PVC well casing and the soil formation. 
The filter pack was set according to the screen placement and extended to one foot above 
the top of the screened interval of the well. For this project, each well’s sand filter was set 
from the boring’s terminal depth to within four feet bgs.   

 Bentonite was used as both a borehole sealant (as in MW-4, bentonite was used to seal off 
the bottom of the boring from 31.5 to 26.5 feet bgs) and as a filter pack sealant. A minimum 
one-foot thick, hydrated bentonite seal was placed atop the upper terminus of the filter pack 
at each monitoring well. Both pelletized and chipped bentonite was used for sealing 
applications.  

 Redi-Mix concrete was used to seal each well construction. The concrete seal was 
approximately three feet thick at each well location, was set directly on top of the bentonite 
filter pack seal and extended to grade surface.  
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 Traffic rated flush-mounted wellhead access monuments were installed at the surface of 
each monitoring well. These monuments are 8-inches in diameter with 12-inch long steel 
skirts which extend down into the concrete borehole seal. Each monument has a removable 
lid secured into place with bolts. The monuments are surrounded on the surface by small 
concrete pads, generally not exceeding 24-inches in diameter and at least four-inches thick.  

 The top of the PVC casing at each well was neatly trimmed to approximately half the distance 
between the underside of the monument lid and the top of the concrete seal within the vault. 
A lockable, water-tight expansion plug was properly fitted onto the top of each well casing. 
A metal tag, with the official WA-DOE unique Well ID number, was fastened to the upper 
portion of the well casing, fitting inside the monument vault when the lid is attached. The 
project well ID number (e.g. MW-4) was clearly stamped on the outside of the monument for 
future ease of identification. Well Construction Diagrams are presented in Appendix C.  

Table 3 provides a summary of monitoring well construction details.  

Table 3  Monitoring Well Construction Detail 

Well ID Surface 
Completion  

Total 
Boring 
Depth    
(ft bgs) 

Bottom 
End Cap 

Depth  
(ft bgs)2 

Screen 
Length   
(ft bgs) 

10/20 
Sand Filter 

Pack       
(ft bgs) 

Bentonite 
Seal  

(ft bgs) 

Concrete 
Surface 

Seal 
 (ft bgs) 

MW-4 flush mount 31.51 25.5 25 - 5 26.5 – 4 4 -3  3 - 0 

MW-5 flush mount 26.5 25.5 25 - 5 
26.5 – 4 4 - 2 2 - 0 

MW-6 flush mount 26.5 25.5 25 - 5 26.5 - 4 4 - 3 3 - 0 

1 MW-4 was backfilled from 31.5 to 26.5 feet bgs with bentonite. 10/20 Sand was placed from 26.5 to 25.5 feet 
bgs.   2 Bottom end caps are six inches long and extend from 25.5 to 25 feet bgs.  

3.3.2 Monitoring Well Development 
A necessary step in preparing for the collection of representative formation water, for accurate 
water level measurement, for protection of the native formation surrounding the well, and proper 
continued future operation, is the development of the monitoring well’s filter pack. In this 
process, lithic fines, suspended sediments, and native and non-formation fluids are removed 
from the filter pack and well casing as completely as possible, while causing the least 
disturbance or impact to the native formation and in a non-destructive manner to the well screen 
and filter pack itself.   

Newly installed monitoring wells were appropriately developed, removing accumulated 
sediment and drilling fluids (potable water only, introduced to aid installation and development 
tasks) from inside of each well casing. Additional volumes of native formation water were also 
developed through the filter pack and removed. Well development was accomplished using a 
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combination of surge block tool, submersible pump and bailers. Monitoring wells were 
developed following U.S. Environmental Protection Agency guidelines (US EPA, 1992). 

Development tasks were undertaken after allowing the well seal components (bentonite and 
concrete sections) ample time to cure, optimally greater than 12 hours. At least three well casing 
volumes of formation water (sans drilling fluid amount) were extracted during these procedures. 
Detailed notes of the development event at each well, noting total casing volume, water level, 
total volumes removed, turbidity assessments and other information are recorded Monitoring 
Well Development Forms, presented in Appendix D.  

3.3.3 Re-Development of Existing Monitoring Wells 
Re-development of the two existing site monitoring wells (MW-1 and MW-3), which were 
installed in October of 2013, was conducted during the same event as the new wells. 
Accumulated sediment from within the well casing, lithic fines in the filter pack and stagnant 
groundwater was removed from each well. Development methods similar to those used for the 
new wells were applied to these pre-existing well locations. Table 4 presents the summary of 
well development particulars for all 5 site monitoring wells.  

Table 4 Summary of Well Development 

Well 
ID 

Installation 
Date 

Development 
Method 

Total 
Well 

Casing 
Depth     

(ft TOC) 

Initial 
Water 
Level     

(ft TOC) 

Static 
Water 

Column 
Height 

(ft) 

Well 
Casing 
Volume 

(gal) 

Total 
Volume 

Removed 
(gal) 

Resultant 
Turbidity 

MW-1 10/2013 
Sub-pump & 
surge action 

16.90 4.80 12.10 1.94 10 

Brownish 
tint, 

mostly 
clear 

MW-3 10/2013 
Sub-pump & 
surge action 

19.4 5.20 14.2 2.27 5 clear 

MW-4 4/7/2015 
Surge tool and 

sub-pump 
25.40 5.80 19.6 3.14 30 clear 

MW-5 4/8/2015 
Surge tool and 
sub-pump w/ 
surge action 

25.50 4.60 20.9 3.34 45 clear 

MW-6 4/8/2015 
Sub-pump & 
surge action 

25 5.5 19.5 3.12 45 
Brownish 
tint, nearly 

clear 

**All wells are 2-inch diameter Sch40 PVC 

3.4 Electrical Vault Water In-Flow Sampling 

It was noted during a site visit in March, 2015 that the electrical utility vaults in the areas 
adjacent to GSU-1 and GSU-3, and areas in between, were at least partially filled with inflowing 
stormwater infiltration and groundwater that filled the utility trenches leading to these vaults. 
Water was seen freely flowing into several of these vaults as they were opened during the utility 
locating event. Various electrical vaults in the vicinity of the GSUs are shown on Figure 2. 
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Figure 2. Electrical Vault Locations
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The electrical vaults are equipped with submersible pumps to keep the in-flow water levels to 
a pre-set maximum before discharging their contents further downstream. Several of the vaults 
are connected to other vaults. In turn, pumps at certain vaults are then connected to piping that 
discharges to the main stormwater drainage ditches running along the western boundary of the 
GSUs.  

Water inflow to the electrical vaults may have been impacted by the mineral oil releases from 
GSU#3 and GSU#1. Discussion about this water inflow was conducted between the 
representatives of PC, KTA and Cardno, resulting in a decision to collect and analyze water 
samples from select vaults. Water level measurements, visual inspections and samples were 
collected from four vaults (EMHC-001, EMHC-002, EMHM-003 and EMHC-003) via bailer grab 
methods. Water level measurements and visual inspections (only) were collected at vault 
EMHM-002. Two other vaults were considered, but ultimately not inspected or sampled. 
EMHM-021 was too far beyond and too far upgradient from the footprint of the mineral oil impact 
area. EMHM-001 is connected and drains to the adjacent vault, therefore its contents were 
represented by the sample from EMHC-001.   

The following methods were used to characterize the contents of the vault in-flow water;  

 Visual inspections of the vault water was completed to assess the presence of an oil sheen 
– which may be indicative of impacts from mineral oil releases.  

 Direct measurements of hydrocarbon presence, hydrocarbon thickness, water level and 
vault depth were collect with an Interface Probe.  

 Water collection via grab methods were conducted using certified clean, single use, 
disposable polyethylene bailers. Vault in-flow water samples were submitted to ARI for 
analytical testing via NWTPH-Dx to assess the concentration of mineral oil. 

Notes on visual inspections of the vaults, in particular the presence of any sheens or oil 
globules, were made in the field notebook. Field Logbook Entries are included in Appendix E. 
Table 5 lists the vault measurement details and sample collection information.  

Table 5. Electrical Vault Measurements and Sample Collection Information 

Vault ID 
Depth to 
Product 

(ft) 
Depth to 
Water (ft) 

Total Vault 
Depth (ft) 

Water 
Column 

Height (ft) 

Visual 
Sheen 
Noted 
(Y/N) 

Sample 
Collected 

for 
Analysis 

Duplicate 
Sample 

Collected 

EMHC-001 12.69 12.71 14.05 1.34 
Possible 
sheen 

Yes No 

EMHM-002 ND 9.12 12.16 3.04 No No No 

EMHC-002 ND 9.43 12.41 2.98 No Yes Yes 

EMHM-003 13.61 13.62 14.15 0.89 
Possible 
sheen 

Yes No 
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Table 5. Electrical Vault Measurements and Sample Collection Information 

Vault ID 
Depth to 
Product 

(ft) 
Depth to 
Water (ft) 

Total Vault 
Depth (ft) 

Water 
Column 

Height (ft) 

Visual 
Sheen 
Noted 
(Y/N) 

Sample 
Collected 

for 
Analysis 

Duplicate 
Sample 

Collected 

EMHC-003 18.37 18.38 19.73 1.35 
Possible 
sheen 

Yes No 

3.5 Well Casing Elevation Survey 
An elevation survey that collected measurements of the top of the PVC casings at each 
monitoring well was conducted. An auto-level and hand held survey grade stadia rod were used 
to collect these elevation measurements. An elevation of 100.00’ was assigned to a reference 
point on the southwest corner of the containment wall surrounding GSU-1. A mark was placed 
on the top of the wall as close to the corner as possible. This is the same reference location 
used during the 2013 survey event. Table 6 presents the data collected during the site survey.  

Table 6. Monitoring Well Survey Data 

Location Top PVC Casing      
(ft amsl) 

Backshot at start of 
survey event (ft) 

Backshot at end of 
survey event (ft) 

SW corner GSU-1 
containment wall 

100.001 3.13 3.13 

MW-1 97.76 5.37 5.37 

MW-3 97.57 5.56 5.57 

MW-4 97.64 5.49 5.49 

MW-5 97.08 6.05 6.05 

MW-6 96.18 6.96 6.95 

1All elevations are referenced to the top of the SW corner of the GSU-1 containment wall. The 
location was assigned an elevation of 100.00’ above mean sea level.  

3.6 Sample Management, Field Documentation and Quality Assurance 
This section discussed procedures used to handle and manage the environmental samples 
collected for laboratory analysis. Field documentation and project quality assurance methods 
are also detailed.  

3.6.1 Sample Handling Procedures 
After samples were collected into laboratory supplied containers, they were appropriately 
labeled and iced in coolers. This was done to keep the samples out of the direct sunlight and 
to maintain a temperature of four degrees centigrade. Disposable nitrile gloves were used by 
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personnel collecting and handling all samples. Gloves were changed frequently and in between 
each sample collection to avoid cross contamination. 

Chain of Custody (CoC) forms will be completed to accompany each cooler shipment from the 
field to the laboratory. Date, time, sample identification, number of containers, and analysis to 
be performed will be recorded on each CoC. Samples were hand delivered by Cardno staff to 
ARI of Tukwila, WA at the conclusion of the sampling event. CoC records are included in 
Appendix F.  

3.6.1.1 Sample Identification and Labeling  

Samples were identified by their media type, location and the corresponding date a sample was 
collected. Any quality control samples (e.g. duplicates) were also be denoted. Soil samples 
were further designated with their collection depth. Sample identification numbers, including 
sample media type, location number, media and depths were recorded on field sheets 
completed for each location or sample.  

3.6.2 Field Documentation 
A logbook was used to document sampling and other support procedures performed during 
field activities. More specifically, the Field Activities Logbook entries provide a record of specific 
sample locations and collection information, subcontractor activities, noting their role(s), 
describing the major equipment used at each sampling location and providing noteworthy 
observations, description of problems, or incidents and their resolutions. Completed field forms, 
planning and safety documents and the Field Activities Logbook were all stored in a weather-
proof file box, maintained on site, during all project work activities. Field Activity Logbook entries 
and field forms used for recording and detailing utility locates, health and safety tailgate 
information, soil boring and logging, well construction and well development activities are 
included in various appendices, as noted in previous sections of this MWIR.   

3.6.3 Quality Assurance Methods 

3.6.3.1 Instrument Calibration 

All field instruments that require a zeroing and/or a user calibration will be appropriately 
calibrated at the start of each day’s deployment per the instrument manufacturer’s instructions. 
Calibration checks against standards will be performed at the beginning and periodically 
throughout each field day to verify equipment operation. Any calibration data was recorded in 
the field logbook. All calibration media (e.g. gas, liquid or otherwise) was properly stored and 
managed per manufacturer’s recommendations and according to applicable PC Plant 
requirements. 

3.6.3.2 Decontamination Procedures  

Any non-disposable equipment (except rigs, vehicles and large drilling equipment such as 
auger flights) that had not been previously decontaminated and ready for project use, or was 
exposed to site soils, groundwater or other non-sample media contact and slated for re-use at 
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multiple sample locations was decontaminated prior to its initial use and after completing a 
particular sampling or logging task. Decontamination wash consisted of the following: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 

> De-ionized water rinse. 

> Drilling rigs, support vehicles, drill works, connection rods, augers and other large pieces of 
equipment were decontaminated by power washing with a high-pressure steam cleaner 
only as described in Section 4 of the 2015 Project Work Plan (Cardno, 2015).   

3.7 Investigation Derived Waste 
Investigation-derived waste (IDW) generated by this project consisted of soil cuttings, excess 
groundwater generated during development and decontamination/rinse (steam cleaner 
washer) water. All IDW was containerized in Department of Transportation (DOT)-17H 
approved open head 55-gallon drums. All drums were properly labeled with their media 
contents, date of generation, location of origin, and contents’ owner.  

Waste streams were segregated by media, drummed, sealed and placed on pallets. Pallets of 
soil cuttings and development water drums were generally placed adjacent to their boring / well 
locations of origin. Decontamination water drums were placed on a common pallet within the 
project work site. Approximately 19 drums of IDW were generated during this project; these 
included 12 soil cuttings and seven decontamination / development water containers.  

All drum/pallet placements were approved by the PC Environmental Analyst and stored wholly 
within PacifiCorp property. After properly containing, palletizing, and labeling the drums, all 
additional IDW tasks, including testing, further staging, manifesting and disposal is being 
managed directly by PacifiCorp. No IDW was transported off of the site by Cardno or the drilling 
Contractor. 

3.8 Project Work Plan Discrepancies  
There were no significant or substantive changes, modifications, or revisions between the 
Project Work Plan (PWP) (Cardno, 2015) and the actual field tasks as performed. 
Methodologies as described in the PWP were followed to completion.  
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4 Analytical Results 

This section summarizes the results of the subsurface soil and electrical vault water inflow 
sampling activities completed at the PacifiCorp Chehalis Plant. Samples were analyzed for 
mineral oil using Northwest methods for total petroleum hydrocarbons – diesel extended range 
(NWTPH-Dx). These results are compared to the appropriate WA DoE MTCA Cleanup Levels 
(WAC 173-340) and related stormwater benchmark values. The complete analytical report, 
including the CoC forms and electronic data deliverable table, are included in Appendix F.   

4.1 Comparison of Project Results to Regulatory Guidance  
For assessment of subsurface soil samples, project analytical data are compared to values 
listed for WA DoE MTCA Method A Cleanup Levels for Unrestricted Soil Land Uses (WAC 173-
340-740). Under this method Mineral Oil concentrations in soil of 4,000 mg/Kg or less are 
acceptable (2,000 mg/Kg for other Dx components) (see parameter table listed under WAC 
173-340-900). The definition of mineral oil under this section of MTCA means non-PCB mineral 
oil, typically used as an insulator and coolant in electrical devices such as transformers and 
capacitors, measured using NWTPH-Dx. The cleanup level is based on preventing the 
accumulation of free product on the groundwater, as described in WAC 173-340-747 (10). 
Additional PCB testing requirements of this section do not apply because PacifiCorp can 
demonstrate that: (1) The release originated from an electrical device that was manufactured 
after July 1, 1979; and (2) oil containing PCBs was never used in the equipment suspected as 
the source of the release.  

Electrical vault inflow water analytical data are compared to permissible values from two sets 
of regulatory guidance. Mineral oil concentrations in vault water samples data are compared to 
values listed for MTCA Method A Cleanup Levels for Groundwater (WAC 173-340-720) and to 
benchmark values listed for the USEPA Industrial Stormwater General Permit (ISGP) with 
certain Standard Industrial Classification (SIC) codes related to Total Petroleum Hydrocarbon 
concentrations.  

Similar to the MTCA soil requirements, mineral oil for groundwater assessment is defined as 
non-PCB mineral oil, typically used as an insulator and coolant in electrical devices such as 
transformers and capacitors measured using NWTPH-Dx. The MTCA Method A Groundwater 
Cleanup Level of 500 µg/L is based on protection from noncarcinogenic effects during drinking 
water use. Additional PCB testing requirements listed under the MTCA groundwater section 
(173-340-720) do not apply to project sampling for the same reasons as listed above in the soil 
discussion.  

PC’s Chehalis, WA plant has an ISGP and is identified with SIC code of 4911. This SIC 
classification requires only standard monitoring (pH, metals, turbidity) and quarterly checks for 
visible oil sheen per Section 5 “BENCHMARKS, EFFLUENT LIMITATIONS, AND SPECIFIC 
SAMPLING REQUIREMENTS, A. Benchmarks and Sampling Requirements, Table 2. 
Benchmarks and Sampling Requirements Applicable to All Facilities. However, facilities with 



Monitoring Well Installation and Support Tasks 
Report 

PacifiCorp Chehalis Plant 

May 2015 Cardno  20 

SIC codes that make Section 5B, “Additional Sampling Requirements for Specific Industrial 
Groups”, relevant and applicable are subject to additional sampling requirements. Facilities 
listed under the SIC codes for Primary Metals, Metal Mining, Automobile Salvage, Scrap 
Recyclers, Metal Fabricating, Hazardous Waste TSD facilities and Dangerous Waste 
Recyclers, Air Transportation and Transportation need to analyze stormwater samples for 
NWTPH-Dx. The benchmark for NWTPH-Dx per Table 3, Additional Benchmarks and Sampling 
Requirements Applicable to Specific Industries, is 10,000 µg/L. Although PacifiCorp’s ISGP 
SIC code is not included among those facility types listed above, the 10,000 µg/L benchmark 
for TPH could be referenced as a conservative concentration, which is relevant as an 
acceptable level of TPH in stormwater discharges from the electrical vaults at the PC Chehalis 
Plant.   

4.2 Subsurface Soil Sampling Results 
Three subsurface and one duplicate (duplicate of SB-4) soil samples were submitted to the 
laboratory for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range 
Organics (DRO), Mineral Oil and Motor Oil (heavy oil, residual range organics or RRO). DRO 
quantitation was noted on chromatograph peaks in the range from C12 to C24. Mineral Oil 
quantitation was noted on chromatograph peaks in the range from C16 to C28. RRO 
quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, the 
DRO/RRO results indicate the total diesel range extended (Dx) identified in a particular sample. 
Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

SB-5 showed the only reportable detection of TPH, at 6.7 mg/Kg for DRO. There were no 
reportable detections of Mineral Oil in any of the soil samples. The SB-5 soil sample was 
collected at a depth of five feet bgs. The DRO detection was well below the MTCA Method A 
Soil Cleanup Level of 2,000 mg/Kg. Soil sampling results are presented in Table 7.  

Table 7. Subsurface Soil Sampling Results  

Sample ID Parameter Detection Limit 
mg/Kg 

Reporting 
Limit mg/Kg 

Result Value 
mg/Kg 

Data 
Qualifier 

SB4-5-040715 DRO 1.8 6.8 6.8 U 

SB4-5-040715 Mineral Oil 0 14 14 U 

SB4-5-040715 RRO 0 14 14 U 

SBDUP-01-040715 DRO 1.7 6.3 6.3 U 

SBDUP-01-040715 Mineral Oil 0 12 12 U 

SBDUP-01-040715 RRO 0 12 12 U 

SB6-4-040815 DRO 1.7 6.3 6.3 U 
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Table 7. Subsurface Soil Sampling Results  

Sample ID Parameter Detection Limit 
mg/Kg 

Reporting 
Limit mg/Kg 

Result Value 
mg/Kg 

Data 
Qualifier 

SB6-4-040815 Mineral Oil 0 13 13 U 

SB6-4-040815 RRO 0 13 13 U 

SB5-5-040815 DRO 1.7 6.2 6.7  

SB5-5-040815 Mineral Oil 0 12 12 U 

SB5-5-040815 RRO 0 12 12 U 

U = non-detect   Duplicate collected at SB-4 

4.3 Electrical Vault In-Flow Water Sampling Results 
Four electrical vault in-flow water samples, along with one duplicate (duplicate from EMHC-002) 
were submitted to the laboratory for Mineral Oil analysis via NWTPH-Dx. Results are reported 
as Diesel Range Organics (DRO), Mineral Oil and Motor Oil (heavy oil, residual range organics 
or RRO). DRO quantitation was noted on chromatograph peaks in the range from C12 to C24. 
Mineral Oil quantitation was noted on chromatograph peaks in the range from C18 to C28. RRO 
quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, the 
DRO/RRO results indicate the total diesel range extended (Dx) identified in a particular sample. 
Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

DRO was noted in the accumulated in-flow water at EMHC-003 (120 µg/L), EMHC-002 (110 
µg/L), and in the EMHC-002 Duplicate (110 µg/L). DRO detections at these vaults were below 
the MTCA Method A Groundwater Cleanup Level of 500 µg/L. There were no reportable 
detections of Mineral Oil identified at any of these locations.  

Detections of DRO, Mineral and RRO were noted at EMHC-001 at 1900 µg/L, 1300 µg/L and 
320 µg/L, respectively. The RRO concentration was below the MTCA Method A Groundwater 
Cleanup Level of 500 µg/L. Although the DRO and Mineral Oil concentrations exceed the MTCA 
groundwater cleanup level threshold, they are well below the 10,000 µg/L ISGP Stormwater 
Benchmark for TPH.  Electrical vault in-flow water sampling results are presented in Table 8. 

 

 

 

 

 

 



Monitoring Well Installation and Support Tasks 
Report 

PacifiCorp Chehalis Plant 

May 2015 Cardno  22 

Table 8. Electrical Vault In-Flow Water Sampling Results  

Sample ID Parameter Detection Limit 
µg/L 

Reporting 
Limit µg/L 

Result Value 
µg/L  

Data 
Qualifier 

EMHC003-Vault DRO 20 100 100 U 

EMHC003-Vault Mineral Oil 0 200 200 U 

EMHC003-Vault RRO 0 200 200 U 

EMHM003-Vault DRO 20 100 120  

EMHM003-Vault Mineral Oil 0 200 200 U 

EMHM003-Vault RRO 0 200 0.2 U 

EMHC002-Vault DRO 20 100 110  

EMHC002-Vault Mineral Oil 40 200 200 U 

EMHC002-Vault RRO 0 200 200 U 

DUP-Vault DRO 20 100 110  

DUP-Vault Mineral Oil 0 200 200 U 

DUP-Vault RRO 0 200 200 U 

EMHC001-Vault DRO 20 100 1900  

EMHC001-Vault Mineral Oil 0 200 1300  

EMHC001-Vault RRO 0 200 320  

U = non-detect      Duplicate collected at EMHC-002
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CDI JOB #:
TOWNSHIP:

WORK START DATE:
RANGE:

START TIME:
SECTION:

CLIENT JOB#: QTR/QTR:

NAME OF JOB SITE: QTR:

SITE ADDRESS: TAX LOT/PARCEL#:

CITY, STATE, ZIP: COUNTY:

CROSS STREET: SITE OWNER NAME:

FIELD CONTACT: SITE OWNER ADDRESS:

FIELD CELL: CITY, STATE, ZIP:

COMPANY:
TRAFFIC CONTROL:

ADDRESS:
WORK HOUR RESTRICTION

Please complete all fields in this form. It must be returned no later than 3 Business days before project start date or the project will be rescheduled.

Regulatory Information Form

LEGAL DESCRIPTION

Thank you for your time and attention in this project. We look forward to working with you.

JOB DESCRIPTION

COMPANY INFORMATION SITE CONDITIONS

Committed to Safety, Quality
Productivity and Service

WORK HOUR RESTRICTION:

CITY, STATE, ZIP:
PREVAILINGWAGE: (Y/N)

OFFICE CONTACT:
CUTTINGS CONTAINMENT:

PHONE:
SURFACE:

EMAIL:
SPECIAL SITE CONDITIONS:

BILL TO NAME:

ADDRESS:

CITY, STATE, ZIP:

**PRIVATE UTILITY LOCATE

****LOCATE TICKET:

****DATE OF LOCATE:

PRIVATE and PUBLIC utility locates are REQUIRED before digging can start

WORK AUTHORIZATION DOCUMENT REQUIRED PLEASE ATTACH

SCOPE OF WORK CONFIRMATION

NOTES AND SPECIAL INSTRUCTIONS

Company and Ticket Identification REQUIRED

Committed to Safety, Quality
Productivity and Service

101-15-0075   Bid 9195
04/07/2015
0900

Chehalis Plant
1813 Bishop Road
Chehalis, WA 98532
Rush Road
Lenora Westbrook/ Dave Metallo
360-250-7694 / 206-794-0095

KTA Associates Inc. 
800 Fifth Avenue, Suite 4100
Seattle, WA 98104
Lenora Westbrook
877-736-1499
lwestbrook@ktainc.net
Ken Taylor
704 228th Avenue NE, PMB 872
Sammamish, WA 98074

Cascade Drilling Bid No. 9210 R-2

Restricted in plant area
none
N
place into drums
gravel, packed roads
working in vicinity of high voltage lines, 5

All County Locating Services, LLC
Private Work Request Inv #7753
03-18-2015

Print Form

Chehalis, WA 98532

Lewis

1813 Bishop Rd
PacifiCorp Energy

017774006005

13N

10
2W

SW

Cascade Drilling PO PacifiCorp Groundwater Wells

Drilling 3 new well locations, SB/MW-4, SB/MW-5 & SB/MW-6, Site map attached
All County Locating Services invoice attached

work site wholly on PacifiCorp property, SW portion of plant to northeast of SW pond, adjacent to GSU#3
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WELL CONSTRUCTION DIAGRAMS 
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FIELD LOGBOOK ENTRIES  
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J/ F- Analyti cal Resou rces, I n co rporated

-aU Analytical Chemists and Consultants

15 April 2015

Lenora Westbrook
KTA Associates, Inc.
3530 32nd Way NW
Olympia, WA 98502-3230

RE: Client Project: PacifiGorp-Ghehalis

Dear Lenora:

Please find enclosed the original chain of custody record and the final results for the
samples from the project referenced above. Four soil samples and five water samples
were received on April 9, 2015. The samples were analyzed foe NWTPH-Dx as
requested.

There were no problems associated with these analyses.

A copy of these reports will remain on file at ARl. Should you have any questions or need
additional information, please contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES. INC.
\^/ kA 2 gru',*
Ma-rk D. HdrriS--
Project Manager
206t695-6210
markh@arilabs.com

Enclosures

cc: Dave Metallo, Cardno-GS
File AE90

MDH/mdh

Page I of 4 ,t-

4611 South 134th Place. Suite 100 o TukwilaWA9B168.206-695-6200.206-695-62O1 fax
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flE Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Form

ARrcrient: KTn, |rff Project Name

COC No(s):

Assigned ARI Job No:
pE no

Tracking No:

Preliminary Examination Phase:

Were intac{, 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.) . . . . .. . .. . .. .

tl,qTemeeratulT€?e(s) ('C) (recommended 2.0-6.0 "C for chemistry)

lf cooler temperature is out of compliance fill out form 00070F

coolerAccept eaoy, IJV o^r"' 4 fqf l{ ,,^",
Complete custody foms and attach all shipping documents

dR
tr

@'
NO

NO

Temp Gun lD#:

l,]s?

Log-ln Phase:

Was a temperature blank included in the cooler?
_---\_,---\whatkindorpackinsmateriat*::::ot 

€:.ro:y(*t.tcA 
Getpacks Bassies FoamBtock

Was sufficient ice used (if appropriate)? ...............).... ......... ..

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Drd all bottle labels and tags agree wtth custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? .. . . .. . . . .

Date VOC Trip Blank was made at AR|...........

Was Sample Split by ARI : 6rD, YES Date/Trme: Equipment:

"ft p"1". r-{* (-\f 16e; /J 3c'Samples Logged by:

* Notify Project Manager of discrepancies or concems *

YES @
Paper Other:_
NA 6- No:(o "@*VEs No

6No
try No

t+ No

/=t, No

HNo
YES NO

@s,
Split by

Sample lD on Bottle Sample lD on COC Sample lD on Bottle sample lD on coc

Additional Notes, Discrepancies, E Resolutions;

By: Date:

- ?mm ll t< mm

I -t r ll a f ^Oll -r-r
LARGE Ar Bubt*es

>4mm

o.o
Small)"sm" (<2mm)

Peabubbles ) *pb" ( 2 to<4 mm )

Large)"lg"(4to<6mm)

Headspace)"hs" (>6mm)

0016F
3t2t10

Revision 014

*H*ffi; ####ffi
Cooler Receipt Form



SampJ.e ID Cross Reference Report

ARI Job No: AE90
Cl-ient: KTA

Project Event: N/A
Project Name: Pacifi Corp-Chehalis

tlsbffir5(o
INOORPORATED

Sanp1e ID
ARI

Lab ID
ARI

LIMS ID Matrix Sarrple Date/Time

1. SB4-5-040715
2. SBDUP-01-040715
3. sB6-4-040815
4. SB5-5-040815
5. EMHC003-Vaul-t
6. EMHM003-Vaul-t
1. EMHCO02-Vault
8. EMHCO01-Vauft
9. DUP-VAULT

04/07 /15 11:30
04/07 /I5 72:00
04/08/15 09:00
04/08/L5 L3:45
04/01/1,5 1,5:25
04/0'7l15 15:15
04/01l15 15:35
04/01/1,5 16:40
04/01 /15 13:45

04/09/15 1-2
04/09/1,5 12
04/09/Ls 12
04/09/1,5 72
04 / 09 /15 1.2

04/09/L5 12
04/09/15 72
04/09/15 12
04/09/rs 72

AE9OA
AE9OB
AE9OC
AE9OD
AE9OE
A-LYUT
AE9OG
AE9OH
AE90I

]-5-6961
15-6968
15-6969
15-6970
-1 5-bv / 1
L5-697 2
15-6973
L5-691 4

15-6975

Soi-1
Soil-
50t- -L

501,L
Water
Water
Water
Water
Water

5'7
51
51
51
57
51
57
51
57

1of1Printed 04/09/15 Pase



Analytical Resources,
Incorporated
Analytical Chemists and
Consultants

L

Data Reporting Qualifiers
Effective 12131113

Inorganic Data

B

N

NA

H

lndicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

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

Analyte concentration is s5 times the Reporting Limit and the
repficate control limit defaults to t1 RL instead of the normal 2Oo/o

RPD

Organic Data

U lndicates 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 5% of the
regulatory limit or 5o/o 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

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.

Version 14-003
12131t13

Laboratory Quality Assurance Plan Page 1 of3
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o

S

NA

Analytical Resources,
Incorporated
Analytical- Chemists and
Consultant s

Indicates a detected analyte with an initial or continuing calibration
that does not meet established acceptance criteria (<20%RSD,
<20o/oDrift or minimum RRF).

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

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M 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

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y 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.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in
EPA Statement of Work DLM02.2 as a value "calculated for
2,3,7,8-substituted isomers for which the quantitation and lor
confirmation ion(s) has signal to noise in excess of 2.5, but does
not meet identification criteria" (Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two
chromatographic columns. Chromatographic interference
prevented a positive identification on the second column

P The analyte was detected on both chromatographic columns but
the quantified values differ by 240o/o RPD with no obvious
ch romatog raph ic interference

X Analyte signal includes interference from polychlorinated diphenyl
ethers. (Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfl uoroke rosene ions. (Dioxi n/Fu ran analys is only)

Version 14-003
'12t31t13

Laboratory Quality Assurance Plan Page 2 of 3
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Analytical Resources,
Incorporated
Analytical Chemists and
Consul-tants

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

Version 14-003
12t31t13

Laboratory Quality Assurance Plan Page 3 of 3
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AI35fi3e'"@
INCORPORATEDORGA}TICS A}TATYSIS DATA SI{EET

TOTAT, DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID
Extraction Method: SW3546
Page 1 of 1

Matrix: Soi-l-

Data Release Authorized , ,6
Reported : 04 / 14 / 15 // '

ARI ID Sample ID

QC Report No: AE9O-KTA
Prn-ionl-. Prni fi f-nrn-f-hahr'l i c

Date Received: 04/09/15

Extraction Analysis
Date Date

EE\/
DL Range/Surrogate LOQ Result

MB-041015 Method Bl-ank
J_J-OyO / flu IU:

AE90A SB4-5-040715
15-696'7 HC ID: ---

AE9OB SBDUP-01-040715
r3-oyod flu IU: ---

AE90C 586-4-040815
13-OyOy HU tU: ---

AE90D SB5-5-040815
75-6910 HC ID: DRO

04/r0/15 04/r\/Ls
FI D4A

04/1,0/15 04/Lr/15
FID44

04/1.0/15 04/11./1.5
FID4A

04/r0/15 04/11./15
FI D4A

04/1.0/1.5 04/r7/15
FID4A

1.00 Diesel Range
1.0 Mineraf Oil

Motor Oil
n-tltornhanrz l

1.00 Diesel Range
1.0 Minera] OiI

Motor Oil Range
n-tFarnhanrrl

1.00 Diesel Range
1.0 Mineral- Oil-

Motor Oi1 Range
n-'l'arn}.ranrrl

1.00 Diesef Range
1.0 Mineraf Oil

Motor OiI Range
n-tTtarnhanrrl

1.00 DieseJ. Range
1.0 Mineral Oil

Motor Oi1 Range
o-Tornhanrrl

5.0
10
10

< 5.0 U
<10u
<10u
88.92

< 6.8 U
<14U
<14U
'7 7 .IZ

< 6.3 U
<1_2U
<1-2u
69.'72

< 6.3 U
<13u
<13U
70.0u

6.7
<L2u
<L2u
'75.42

6

74
T4

1_2

12

6.3
13
13

6.2
72
I2

Reported in mglkg (ppm)

EFV-Effective Final- Vol-ume in mL.
DL-Dilution of extract prior to analysis.
LOQ-Limit of Quantitation

Diesef range quantitation on total peaks in the range from CI2 to C24.
Mineral Oil range quantitation on totaf peaks in the range from C1 6 Lo C28.
Motor oi I ranoe ^,.-^+ j +^+.r +^f -r ^^-r.^ r ^ thc r^n.rF f rom c24 to c3g.qrlyu YUoTILILoLIUIMI LULAf PY4[D Ill urru !qrr\ju

HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons j-n
ranges are not identifiabl-e.

FORM T
e=*#: #ffiffiffiffi



arsbilsrb@
INCORPORATEDORGAIIICS AI.IALYSIS DATA SHEET

rirwTPltD by cClFID
Page 1 of 1

Lab Sample ID: LCS-041015
LIMS ID: 15-6961
Matrix: Soil-
Data Release Authorized:
Reported: 04/1,4/15

Date Extractedz 04/IO/1,5
Date Anal-yzed: 04/17/15 01,2 48
Instrument/AnaIyst : FID4A/ML

Range

/

Sample ID: LCS-041015
I,AB CONTROL

OC Renort Nn. AEIQ-KTA
Prnier-i_ : P:r-ifi Cnrn-Chcheljg

Date SampJ-ed: NA
Date Received: NA

Sample Amount: 10.0 g-dry-wt
Finaf Extract Vol-ume: 1.0 mL

Dilution Factor:1.00

Lab Spike
Control Added Recovery

Diese.l-

Results reported in mglkg

r32 150 88.0?

TPHD Sumogate Recovery

a-Tornhanrr'l 8'7 .4e"

FORM III

effi*ffi ffi#$ffi-.H*



Alsbilsrb@
INCORPORATED

TOTAI DIESEL R,A}TGE I{YDROCARBONS-EXTR,ACTION REPORT

ARI Job: AE90
Prnioci. Paai fi 1-arn-f-hahrl i q

04/09/L5
Matrix: Soi-1
Date Received:

ARI ]D U-L.lENt -LU

Client
Amt

| _Lna_L

Vof Basi-s
Dran
n^+ ^

15-6967-041015M81
15-6967-041015LCS1
15-6967-AE90A
15-6968-AE90B
15-6969-AE90C
15-6970-AE90D

Method BLank
Lab Control
sB4-5-040715
SBDUP-01--040715
sB6-4-040815
sB5-5-040815

10.0 g
10.0 q

7.98 q
1.95 g
8.06 g

l-. UU ML
1.00 mL
1.00 mL D

1.00 rnl, D

1.00 mL D

1.00 mL D

04/70/15
04/r0/L5
04/L0/Ls
04 /L0 /L5
04/ro/L5
04/r0/15

Basis: D:Dry Weight W:As Received #r*:*ffi:**#*gm



firsbfisrb@
!NCORPORATED

Matrix: Soi-l-

(oTER) n-Tarnhonrrl

041015MB
041015LCS
sB4-5-040715
SBDUP-01-040715
sB6-4-040815
sB5-5-040815

TPHD SURROGATE RECOVERY SUMMARY

QC Report No: AE9O-KTA
Project: Pacifl Corp-Chehalis

Client ID TOT OUT

LCS/MB LIMITS

( 50-1s0 )

Prep Method: SW3546
Log Number Range: 15-6967 to

0
0
0
0
0
0

88.9?
8'7 .4e"
11 .L%
69.'7e"
70.0%
'7 5 .4e"

QC LIMITS

( 50-150 )

15-6970

for AE90
FORM-II TPITD

ft'fl*# : i#3ffi#g 3.
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-TFitscoh Surn (8.878)
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FID : 4A-2ClntX- r AE90LCSSL FID:4A SIGNAT

HPffigO GC Data, 15041035.d

o
t.l-
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MANUAL II!:TEGRATION

l-. Baseline correction
3. Peak not found

q|. Skimmed surrogate

Analyst, n"|/ Date:

f*te.g*#: f"*6trffi9ffi
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-c34 (10.135)
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FID : 4A-2CIRTX-l- AE90A FID:4A SIGNAI,

HP5890 GC Data, 15041037.d

a
c
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MANUA], INTEGRATION

l-. Baseline correction
3. Peak not found

(D skimmed surrogate

Analyst: lv\,r- Dare: qltlllS

#+F:s3# r ffiffi#S ffi
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FID:4A-2ClntX-r AEgOD FID:4A SIGNAI,

HP5890 GC Data, 15041040.d
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MANUAI IMTEGRATION

l-. Baseline correction
3. Peak not found

I skimmed surrogate

Arralyst: l,l\L

#f *ffi : #***F*" 3. *
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ORGAI{ICS A}IALYSIS DATA SHEET
TOTAT DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID
Extraction Method: SW3510C
Page 1 of 1

Matrix: Water

Data Release Authorized:
Reported: 04 / 1,4 / 1,5

ARI ID Sanple ID

ANArw^^. A
*=JLH;;!(@
INCORPORATED

QC Report No: AE9O-KTA
Project: Pacifi Corp-Chehalis

Date Received: 04/09/15

Extraction Analysis EE\/
Date Date DF Range/Surrogate RL Result

04/II/1,5 04/L3/15 1.00 Diesel Range 0.10 < 0.10 U
FID9 1.0 Mineraf O-il- 0.20 < 0.20 U

Motor Oj-l Ranse 0.20 < 0.20 U
a-Tarnhanrr'l 82 .9e"

AE90E EMHCOO3-Vaul-t 04/1,I/L5 04/I3/I5 1.00 Diesel- Ranqe O.10 < O.10 U
75-6911 HC rD: FID9 1.0 Mineral- Oi-l- 0.20 < 0.20 U

Motor Oil- Ranqe O.2O < O.2O U
n-Ta rnhan rrl 83.0U

AE90F EMHMOO3-Vaul-t 04/1,/1-5 04/13/L5 1.00 DieEel Range O.10 O.l2
15-6912 HC ID: DRO FID9 1.0 Mineral- Oil 0.20 < 0.20 U

Motor Oi-f Ranqe O.2O < 0.20 U
n-tlarnlranrr'l 12 . 6e"

AE90G EMHCOO2-Vault 04/7I/I5 04/L3/15 1-.00 Diesel Range O.10 0.11
15-6973 HC ID: DRO FID9 1.0 Motor OiJ- Range O.20 < 0.20 U

Mineral Oil- O.20 < 0.20 U
n-Tarnhanrzl '76.62

AE90H EMHCOO1-Vaul-t 04/1,1,/1-5 04/13/L5 1.00 Diese]- Range O.10 1.9
L5-6974 HC ID: DRO/RRO FID9 1.0 Mineral OiI O.2O 1.3

Motor Oil Range O.2O O.32
n-Tarnhonrr'l 14.02

MB-04111-5 Method Blank
_1 5-by/l- HU IU: ---

AE9O] DUP-VAULT
L5-6975 HC ID: DRO

04/1,1/1,5 04/13/1,5 1.00 Diesel Range 0.10 0.11
FID9 1.0 Mineral Oil O.20 < 0.20 U

Motor Oi-l- Ranqe 0.2O < 0.20 U

81.22n-Ternhenrr'l

Reported in mgll, (ppm)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to anaJ-ysis.
Rl-Reportlng 1imit.

Diesel range quantitation on total peaks in the range from C12 to C24.
Mineral OiI range quantitation on totaf peaks in the range from C18 to C28.
Motor Oi I rincre -"^*+r !^+r ^- ^- tnta l neaks i n tho r:ncc f ram Q,lQ to C38.arryu 9UdllLaLqLMt Vtl uvuqf I/sq^o rff Ltts rolrys !!vl!! \

HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in
ranges are not identifiabl-e.

FORM I
'*LS-]*ffi ' dffiiEffi-=€
t! !L-.J44 - U'#=gg



Ars5fiSrb@
INCORPORATEDORGATIIICS A}IALYSIS DATA SHEET

NWTPIID bY GCIFID
Page 1 of 1

Lab Sample ID: LCS-041115
LIMS IDz L5-6917
Matrix: Water 7t
Data Refease Authorized 2r?Reported: 04/L4/15

Date Extracted: 04/II/75
Date Anal- yzed: 0 4 / 1,3 / 15 17 : 10
Instrument/Analyst : FID9/ML

Range

Sa:nple ID: LCS-041115
I,AB CONTROL

QC Report No: AE9O-KTA
Proicr-f : Paeifi Corn-Chehalis

Date Sampled: NA
Date Received: NA

Sample Amount: 500 mL
Final- Extract Vofume: 1.0 mL

Dilution Factor: 1.00

Lab Spike
Control Added Recovery

Diesel

Roqrr'li- q ran^rl-orl in mn/TLev rrr rrLV/ !

2.56 3.00 85.3%

TPHD Sumogate Recovery

n-'l'arnhanrrl 73.5?

FORM III

.a"ffffifl,ft fl*feffi{3-=



*:sbfi8rb@
INCORPORATED

TOTAI. DTESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: AE90
Prniocf . Prnifi f-arn-f-hah:liqvv!Y vrrvr

04/09/L5
Matri-x: Water
Date Received:

ARI ID Client ID
Samp
Amt

Finaf
Vol-

Dran

L5-6911-041115MB1
L5-6911-041115LCS1
15- 691 1-AE 90E
15-6972-AE90F
15-6973-AE90G
15-6974-AE90H
15-6975-AE90r

Method Bl-ank
Lab Control
EMHC003-Vauft
EMHM003-Vauft
EMHC002-Vault
EMHC00 1-Vau1t
DUP-VAULT

500 nL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL

1.00 mL
1.00 nL
1.00 mL
1.00 mL
1. O0 rn],
1.00 rn],
1.00 mL

04/rr/1,5
04/17/15
04 /rr/ts
04/]-1"/1"5
o4 /LL/L5
o4/1L/1-5
04/11./L5

Diese1 Extraction RePort .'.- F- g"-" tr;i! *r r-JA 6":!* sA ri:



AX3bfiSCb@
INCORPORATED

TPITD SURROGATE RECOVERY SUM!,IARY

Matrix: Water QC Report No: AE9O-KTA
Proier-t: Panifi Cnrn-Chch:ljg

C]-ient ID OTER TOT OUT

MB-041115
LCS-041115
EMHC003-Vaul-t
EMHM003-Vaul-t
EMHC0O2-VauIt
EMHC001-Vaul-t
DUP-VAULT

82.92 0
73.5? 0
83.0% 0
12.62 0
16.62 0
14.02 0
8'7 .22 0

LCS/MB LIMITS QC LIMITS

(OTER) : o-TerphenyJ- (50-150) (50-150)

Prep Method: SW3510C
Log Number Rangez 75-69'71 to 15-6975

Page 1 for AE90
FORM-II TPHD

*f,=# : ffiF:ffiStx-+
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FID : 9A- 2CIRTX- ]- AE9 OI,CSW]- FID:9A SIGNAL
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MANUAI INTEGRATION

1-. Baseline correction
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Field_Collection_Type Field_Collector Field Collection Start Date  Field Collection Start Time Sample ID Sample Matrix Sample_Source Sample_Preparation_Method Result Parameter Name Lab_Analysis_Date Lab_Analysis_Date_Accuracy Lab_Analysis_Time Result Value Result Value Units Result Reporting Limit

Sample Consultant 4/7/2015 11:30:00 SB4‐5‐040715 Solid/Sediment Soil SW3546 Diesel Range Organics 4/11/2015 D 2:11:00 6.8 mg/kg 6.8

Sample Consultant 4/7/2015 11:30:00 SB4‐5‐040715 Solid/Sediment Soil SW3546 Heavy Fuel Oil 4/11/2015 D 2:11:00 14 mg/kg 14

Sample Consultant 4/7/2015 11:30:00 SB4‐5‐040715 Solid/Sediment Soil SW3546 Lube Oil 4/11/2015 D 2:11:00 14 mg/kg 14

Sample Consultant 4/7/2015 12:00:00 SBDUP‐01‐040715 Solid/Sediment Soil SW3546 Diesel Range Organics 4/11/2015 D 2:34:00 6.3 mg/kg 6.3

Sample Consultant 4/7/2015 12:00:00 SBDUP‐01‐040715 Solid/Sediment Soil SW3546 Heavy Fuel Oil 4/11/2015 D 2:34:00 12 mg/kg 12

Sample Consultant 4/7/2015 12:00:00 SBDUP‐01‐040715 Solid/Sediment Soil SW3546 Lube Oil 4/11/2015 D 2:34:00 12 mg/kg 12

Sample Consultant 4/8/2015 9:00:00 SB6‐4‐040815 Solid/Sediment Soil SW3546 Diesel Range Organics 4/11/2015 D 2:57:00 6.3 mg/kg 6.3

Sample Consultant 4/8/2015 9:00:00 SB6‐4‐040815 Solid/Sediment Soil SW3546 Heavy Fuel Oil 4/11/2015 D 2:57:00 13 mg/kg 13

Sample Consultant 4/8/2015 9:00:00 SB6‐4‐040815 Solid/Sediment Soil SW3546 Lube Oil 4/11/2015 D 2:57:00 13 mg/kg 13

Sample Consultant 4/8/2015 13:45:00 SB5‐5‐040815 Solid/Sediment Soil SW3546 Diesel Range Organics 4/11/2015 D 3:20:00 6.7 mg/kg 6.2

Sample Consultant 4/8/2015 13:45:00 SB5‐5‐040815 Solid/Sediment Soil SW3546 Heavy Fuel Oil 4/11/2015 D 3:20:00 12 mg/kg 12

Sample Consultant 4/8/2015 13:45:00 SB5‐5‐040815 Solid/Sediment Soil SW3546 Lube Oil 4/11/2015 D 3:20:00 12 mg/kg 12

Sample Consultant 4/7/2015 15:25:00 EMHC003‐Vault Water Water SW3510C Diesel Range Organics 4/13/2015 D 17:31:00 0.1 mg/l 0.1

Sample Consultant 4/7/2015 15:25:00 EMHC003‐Vault Water Water SW3510C Heavy Fuel Oil 4/13/2015 D 17:31:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 15:25:00 EMHC003‐Vault Water Water SW3510C Lube Oil 4/13/2015 D 17:31:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 15:15:00 EMHM003‐Vault Water Water SW3510C Diesel Range Organics 4/13/2015 D 17:52:00 0.12 mg/l 0.1

Sample Consultant 4/7/2015 15:15:00 EMHM003‐Vault Water Water SW3510C Heavy Fuel Oil 4/13/2015 D 17:52:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 15:15:00 EMHM003‐Vault Water Water SW3510C Lube Oil 4/13/2015 D 17:52:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 15:35:00 EMHC002‐Vault Water Water SW3510C Diesel Range Organics 4/13/2015 D 18:13:00 0.11 mg/l 0.1

Sample Consultant 4/7/2015 15:35:00 EMHC002‐Vault Water Water SW3510C Lube Oil 4/13/2015 D 18:13:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 15:35:00 EMHC002‐Vault Water Water SW3510C Heavy Fuel Oil 4/13/2015 D 18:13:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 16:40:00 EMHC001‐Vault Water Water SW3510C Diesel Range Organics 4/13/2015 D 18:34:00 1.9 mg/l 0.1

Sample Consultant 4/7/2015 16:40:00 EMHC001‐Vault Water Water SW3510C Heavy Fuel Oil 4/13/2015 D 18:34:00 1.3 mg/l 0.2

Sample Consultant 4/7/2015 16:40:00 EMHC001‐Vault Water Water SW3510C Lube Oil 4/13/2015 D 18:34:00 0.32 mg/l 0.2

Sample Consultant 4/7/2015 13:45:00 DUP‐VAULT Water Water SW3510C Diesel Range Organics 4/13/2015 D 18:55:00 0.11 mg/l 0.1

Sample Consultant 4/7/2015 13:45:00 DUP‐VAULT Water Water SW3510C Heavy Fuel Oil 4/13/2015 D 18:55:00 0.2 mg/l 0.2

Sample Consultant 4/7/2015 13:45:00 DUP‐VAULT Water Water SW3510C Lube Oil 4/13/2015 D 18:55:00 0.2 mg/l 0.2



Result_Reporting_Limit_Type Result Detection Limit Result Detection Limit Type Result Data Qualifier Result_Basis Result Method Result_Comment Result_Lab_Name

LOQ 1.8 MDL U Dry NWTPH‐Dx 15‐6967‐AE90A Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6967‐AE90A Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6967‐AE90A Analytical Resources Inc (ARI), Seattle WA

LOQ 1.7 MDL U Dry NWTPH‐Dx 15‐6968‐AE90B Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6968‐AE90B Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6968‐AE90B Analytical Resources Inc (ARI), Seattle WA

LOQ 1.7 MDL U Dry NWTPH‐Dx 15‐6969‐AE90C Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6969‐AE90C Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6969‐AE90C Analytical Resources Inc (ARI), Seattle WA

LOQ 1.7 MDL Dry NWTPH‐Dx 15‐6970‐AE90D Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6970‐AE90D Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U Dry NWTPH‐Dx 15‐6970‐AE90D Analytical Resources Inc (ARI), Seattle WA

LOQ 0.02 MDL U NWTPH‐Dx 15‐6971‐AE90E Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6971‐AE90E Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6971‐AE90E Analytical Resources Inc (ARI), Seattle WA

LOQ 0.02 MDL NWTPH‐Dx 15‐6972‐AE90F Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6972‐AE90F Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6972‐AE90F Analytical Resources Inc (ARI), Seattle WA

LOQ 0.02 MDL NWTPH‐Dx 15‐6973‐AE90G Analytical Resources Inc (ARI), Seattle WA

LOQ 0.04 MDL U NWTPH‐Dx 15‐6973‐AE90G Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6973‐AE90G Analytical Resources Inc (ARI), Seattle WA

LOQ 0.02 MDL NWTPH‐Dx 15‐6974‐AE90H Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL NWTPH‐Dx 15‐6974‐AE90H Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL NWTPH‐Dx 15‐6974‐AE90H Analytical Resources Inc (ARI), Seattle WA

LOQ 0.02 MDL NWTPH‐Dx 15‐6975‐AE90I Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6975‐AE90I Analytical Resources Inc (ARI), Seattle WA

LOQ 0 MDL U NWTPH‐Dx 15‐6975‐AE90I Analytical Resources Inc (ARI), Seattle WA
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Abbreviations and Acronyms 

AST above ground storage tank 

bgs below ground surface 

Cardno  Cardno  

CCS Cowlitz Clean Sweep 

CoC chain of custody 

DO dissolved oxygen 

DOE (WA) Department of Ecology 

DOT Department of Transportation 

DRO Diesel Range Organics 

GSU Generator Set-Up Unit 

IDW investigation-derived waste 

IFP interface probe 

ISGP Industrial Stormwater General Permit  

KTA KTA Associates, Inc. 

mg/kg milligrams per kilograms (parts per million) 

MTCA Model Toxics Control Act 

MW Monitoring Well 

MWIR Monitoring Well Installation and Support Tasks Report 

PC PacifiCorp 

PVC polyvinyl chloride 

RRO Residual Range Organics 

SB Soil Boring 

SI  Site Investigation 

TPH-Dx Total Petroleum Hydrocarbons – Diesel Extended Range 

VCP Voluntary Clean-up Program (WADOE) 

WAC Washington Administration Code 
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1 Introduction 

1.1 Purpose and Objective 
Cardno was contracted by KTA Associates, Inc. (KTA) to conduct a site investigation that 
included an assessment of potential impacts to subsurface soil and shallow groundwater within 
certain areas at PacifiCorp (PC)’s Chehalis, WA power plant that were previously exposed to 
Mineral Oil releases in 2011 and 2013. These releases were due to malfunctions with the plant’s 
Generator Step-up Unit (GSU)s #1 and #3. Mineral Oil is used as insulting fluid in these GSUs. 

The primary objective of this project is to determine if any residual impacts from Mineral Oil 
exposure exists in the subsurface soil and shallow groundwater at concentrations above the 
Washington Department of Ecology’s (WADOE) Model Toxics Control Act (MTCA) regulatory 
limits. Site investigation activities are being conducted under the WA DoE’s Voluntary Cleanup 
Program (VCP).  

This project is divided into two main phases. The first phase included monitoring well 
installation, in conjunction with various support tasks. The outcome of soil boring / monitoring 
well installation activities and associated environmental sampling results are included within 
the Monitoring Well Installation and Support Tasks Report (MWIR) (Cardno, May 2015).  

The second phase of this project involves groundwater monitoring, conducted on a quarterly 
basis, including events scheduled for April, June-Sept, December 2015 and March 2016. 
Groundwater Monitoring Report (GWMR)s, detailing field methods, water level measurements, 
groundwater table elevations, flow direction assessment and sampling results will be drafted 
as appropriate and submitted to KTA under separate covers. All field efforts for this first 
quarterly groundwater monitoring effort were conducted on 15 April, 2015.  

1.2 Scope of Work 
To meet the above stated objectives, the scope of work for quarter groundwater monitoring 
consisted of the following field activities:  

 Coordination of pre- (field) mobilization tasks. 

 Collection of static groundwater level measurements.  

 Sampling of five groundwater monitoring wells. 

 Handling of project collected environmental samples. 

 Documentation of field activities. and,  

 Containment of investigation derived waste (IDW).   

Prominent site features and well locations are shown on Figure 1.   
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1.3 Report Organization  
This GWMR is organized into the following sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Field Efforts 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions regarding the procedures and methods utilized for the groundwater monitoring 
tasks and subsequent results of the data collected are presented in the main text of this GWMR 
report. Health & Safety Tailgate Forms, Monitoring Well Sampling and Water Quality 
Measurement Forms, Field Notebook entries, and Laboratory Chain-of-Custody Forms / 
Analytical Report are presented as Appendices A through D, respectively.
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Figure 1. Site Map with Monitoring Well and Prominent Features
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2 Site Background 

2.1 Site Description 
PacifiCorp owns and maintains a natural gas-fired combined cycle power plant, which produces 
520-megawatts of electricity. The plant is located at 1813 Bishop Road, Chehalis, Washington, 
in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living 
in and around the city. The plant is located 3 miles south of town, which consists mostly of small 
parks, farms, small pockets of light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer 
underlain by 45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. 
These soil-types are consistent with regional geologic mapping by Weigle and Foxworthy 
(1962) and a regional study for the Chehalis Generation facility (Dames and Moore 1994). 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium 
and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames 
and Moore 1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards 
Bishop Road and Berwick Creek. Regional investigations conducted by others (Dames and 
Moore 1994) have categorized the shallow aquifer in the area as unconfined or semi-confined. 
However, the shallow aquifer appears to exhibit the characteristics of a confined or semi-
confined aquifer, primarily due to the low permeably silt cap immediately above the aquifer.  

2.2 Previous Mineral Oil Releases and Site Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the PC Chehalis Plant 
during the months of January through March, 2011. CCS removed floating product from the 
stormwater pond and ditch lines using oil booms, absorbent material, an oil skimmer and 
vacuum truck. The stormwater ditch lines were cleaned by removing impacted material down 
to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil 
contamination; additional soil and water sampling was conducted after cleanup.  

The main excavation occurred at or near GSU-1, the first plant transformer that caught fire and 
subsequently released mineral oil to the surrounding areas. Impacted soil was removed to a 
depth of six inches below the static groundwater line using olfactory methods (i.e., visual). 
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During the excavation, free product was noted floating on top of the water and absorbent 
materials were deployed in the excavation area to remove the product. All excavated materials 
were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located 
in Longview, WA for disposal.  

Once the excavations had been completed, the area around the GSU-1 transformer was 
backfilled with clean material and compacted to the required 95% compaction. All ditch lines 
were relined with clean gravel to prevent sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area 
was pumped to the on-site 1.7 million gallon diesel above ground storage tank (AST) and the 
AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during 
excavation activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls 
and 462 tons of 1 ¼” rock to help achieve the required 95% compaction standard.  

Most recently, GSU-3 experienced a similar malfunction in late 2013 to the one that occurred 
at GSU-1 in early 2011. Consequently, this malfunction caused the release of mineral oil around 
the base of the transformer unit and impacted the surface areas adjacent to it, the roadway and 
ditches and the area around the southwest corner of the plant building. The management of 
the release of mineral oil at GSU-3 was approached by PC and conducted by CCS in a similar 
fashion to the previous cleanup at GSU-1.  

2.3 Previous Site Investigations 
Cardno completed a Site Investigation (SI) at the PC-Chehalis Plant on May 23rd through May 
25th, 2011. Cardno conducted the SI to determine the following:  

 If groundwater has been impacted from the mineral oil spill;  

 If the large AST used to contain the water collected during excavation activities 
exceeded any regulatory levels, and;  

 If surface water in the stormwater pond has been impacted from the mineral oil spill.  

Cardno completed the following activities during the 2011 SI:  

 Installed and sampled six temporary monitoring wells placed within the shallow water 
bearing zone;  

 Collected two water samples from the AST at varying depths;  

 Collected two surface water samples from the stormwater pond, and; 

 Collected three surface soil samples downgradient of the mineral oil spill.  

The results of the 2011 SI are summarized as follows:  
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 One groundwater location (GW-4) had a detection of 1100 µg/L, which exceeded the 
MTCA Method A Cleanup Level of 500 µg/L for groundwater;  

 One AST water sample (TS2) had a detection of 440 µg/L, which did not exceed the 
MTCA Method A Cleanup Level;  

 One surface water sample (SW1) had a detection of 360 µg/L, which did not exceed the 
MTCA Method A Cleanup Level, and;  

 One soil sample (SG1) had a detection of 160 mg/kg, which did not exceed the MTCA 
Method A Cleanup Level of 4000 mg/Kg. 

Subsequent to the 2011 SI, a follow-up field investigation was undertaken by Cardno in October 
and November of 2013. These follow-up tasks were conducted after a review of all field efforts 
and sampling results to date by WADOE VCP staff. VCP identified two hot spots and near 
GSU#1. PacifiCorp, KTA and WADOE VCP agreed to investigate soil and groundwater in these 
two areas and characterize the local groundwater flow to determine if the mineral oil released 
from GSU-1 had any longer-term impacts to the deeper subsurface soils, vadose zone and/or 
the local shallow groundwater from areas with previously identified concentrations of mineral 
oil above regulatory limits. The Groundwater Investigation Report (Cardno, 2014) presented 
data from this effort. Efforts and sampling results contained in this report are summarized 
below;   

Cardno completed the following activities during the 2013 SI:  

 Drill, characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-1 thru SB-3 were analyzed for mineral oil.  

 Install permanent wells at two of the drilling locations, MW-1 and MW-3. Due to utility 
interferences, a well was not set at the location for MW-2. These activities took place on 
October 28 and 29, 2013. 

 A (relative) survey of the monitoring well casing elevations was conducted to aid in the 
determination of groundwater flow direction.  

 Sample groundwater from MW-1 and MW-3, via well casing. A one-time groundwater 
sample was collected at MW-2 during the extraction of the drill rods. These activities 
took place on November 1, 2013 – except for the MW-2 sample, collected earlier 
(10/29/2013). 

The results of the 2013 SI are summarized as follows:  

 One groundwater sample (MW-2) had a detection of Mineral Oil at 380 µg/L, which is 
below the MTCA Method A Cleanup Level for TPH-Dx of 500 µg/L in groundwater. 

 There were no detections of Mineral Oil in any of the subsurface soil samples.  
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Following the release of Mineral Oil from GSU#3 in November 2013 and associated site 
cleanup efforts, PacifiCorp continued its environmental protection efforts in conjunction with 
their ongoing VCP actions. Through cooperative agreements between PC and WA DoE, a site 
investigation similar to those previously designed by KTA and Cardno was implemented in the 
areas adjacent to and downgradient from GSU#3. Results of subsurface soil and electrical vault 
in-flow water testing are presented in the MWIR (Cardno, May 2015). These SI efforts were 
undertaken on April 7-15, 2015.  

Cardno completed the following activities during the 2015 SI: 

 Characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-4 thru SB-6 were analyzed for NWTPH-Dx 
/ Mineral Oil. 

 Install permanent wells at all three 2015 boring locations. These wells are MW-4, MW-5 
and MW-6. The three new wells, along with the two previous wells (MW-1 and MW-3) 
were developed / re-developed. These activities took place on April 7 – 9, 2015. 

 A (relative) elevation survey of the monitoring well casings was conducted to aid in the 
determination of groundwater flow direction. This was completed on April 15, 2015. 

 A one-time sampling event was completed to test in-flow water within four deep electrical 
vaults adjacent to GSU’s #1 and #3. Water samples from these vaults was submitted for 
NWTPH-Dx / Mineral Oil. These activities took place on April 7, 2015. 

The Results presented in the MWIR are summarized as follows: 

 Soil from a depth of 5’ bgs collected at SB5 had a detection of DO at 6.7 mg/Kg, which 
is below the MTCA Method A Soil Cleanup Level of 4,000 mg/Kg.  

 EMHM003 had a detection of DRO at 120 µg/L, which is below the MTCA Method A 
Groundwater Cleanup Level of 500 µg/L. 

 EMHC002 and its Duplicate (DUP-vault) had detections of DRO at 110 µg/L µg/L, which 
is below the MTCA Method A Groundwater Cleanup Level of 500 µg/L. 

 EMHC001 had detections of DRO, Mineral Oil and RRO at 1900 µg/L, 1300 µg/L and 
320 µg/L, respectively. DRO and Mineral Oil detections exceed MTCA Method A 
Groundwater Cleanup Level, but are, comparatively, below the 10,000 µg/L ISGP 
Stormwater Benchmark for TPH.   
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3 Field Efforts 
Section 3 details the field efforts that were employed during the April 2015 quarter groundwater 
sampling event and support tasks. These tasks included pre-field mobilization planning, 
collection of static groundwater level measurements, sampling of five monitoring wells, handling 
of project collected environmental samples, documentation of field activities and containment 
of IDW. Any discrepancies between the Groundwater Investigation and Quarterly Monitoring 
Work Plan 2015/2016 (Cardno, April 2015) and the actual field methodologies are also 
described in this section.    

3.1   Pre-Field Mobilization Planning  
The April 2015 quarterly groundwater monitoring was scheduled for and conducted on April 15, 
2015. Cardno coordinated the scheduling of this event with PC and KTA staff to minimize any 
logistical impacts to the yearly plant maintenance outage. This scheduled had been discussed 
and approved during the planning phase and at the Kick-Off Meeting held on 13 March, 2015.  
Pre field mobilization items considered also included health and safety concerns, coordination 
with the analytical testing facility and reservation / ordering / procurement / rental of all 
necessary field sampling equipment, monitoring instruments, personal protective equipment, 
and field consumables.  

Within several days prior to initiation of groundwater sampling, Cardno was in direct contact 
with the PC Environmental / Safety Analyst, Project Manager to finalize event coordination, site 
access and to receive the latest health & safety and site condition reports. The laboratory was 
consulted during this period and an order was placed for the sampling containers, as wells as 
other necessary laboratory supplies. Cardno retrieve the containers and supplies directly from 
the laboratory during the mobilization to the site.    

3.1.1 Health and Safety 
A Site Specific Health and Safety Plan was drafted for the groundwater sampling events and is 
included in the Cardno 2015 Work Plan (Cardno, April 2015). At a minimum this Health and 
Safety Plan provides emergency contact information, routes to the nearest medical and/or aid 
facilities and site specific work task and environmental /physical hazard information. Prior to 
the initiation of any field tasks, a mandatory tailgate safety meeting is conducted each field day. 
The purpose of these Tailgate Meetings is to review any expected site specific hazards, general 
task hazards, current / changed site conditions, to receive a briefing from PC, to discuss 
emergency procedures, and to review our daily work / task schedule. Health and Safety Tailgate 
Forms are included in Appendix A.   
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3.2 Groundwater Level Measurements and Flow Direction Assessment 
Prior to sample collection, each monitoring well was opened and its expansion plug was 
removed. Ample time was allotted for each well to equilibrate to the current ambient air 
pressure. An electronic interface probe was used to measure both the presence/thickness of 
any accumulated free-phase hydrocarbon product and the distance from the edge of the well 
casing to the surface of the water table (static water level) within each monitoring well.  

The SW corner of the GSU-1 containment wall was assigned an elevation of 100.00 feet above 
mean-sea level. Water level measurements were subtracted from their relative well casing 
elevations to calculate the (relative) elevation of the groundwater table beneath each well 
location. MW-1 is the high point at 93.49 feet and MW-6 is the low point at 91.11 feet above 
mean-sea level. Once the groundwater table elevations where calculated at each well, 
groundwater contours were constructed and groundwater flow direction was assessed. Based 
on assessment of the groundwater table elevations and the derived water table contours, the 
groundwater at the site appears to flow east to west and bends sharply to the south-southwest.  

Table 1 lists the well casing elevations, depth to product, static water level measurements and 
groundwater elevations calculated for this quarterly event. Figure 2 shows the generalized 
groundwater flow direction.   

Table 1. Water Level Measurements and Groundwater Elevations 

Location 
Top PVC Well 

Casing            
(ft amsl) 

Depth to Product 
(ft) 

Static Water Level 
Measurements (ft) 

Groundwater 
Elevation (ft amsl) 

SW corner GSU-1 
containment wall 

100.001 Not Detected NA NA 

MW-1 97.76 Not Detected 4.27 93.49 

MW-3 97.57 Not Detected 5.03 92.54 

MW-4 97.64 Not Detected 4.90 92.74 

MW-5 97.08 Not Detected 4.98 92.10 

MW-6 96.18 Not Detected 5.07 91.11 

1All elevations are referenced to the top of the SW corner of the GSU-1 containment wall. The 
location was assigned an elevation of 100.00’ above mean sea level (amsl).  

3.3 Groundwater Sampling  
Groundwater sampling events are scheduled for completion on a quarterly basis. This first 
event was completed on April 15, 2015. Subsequent events are tentatively planned for 3rd 
quarter 2015 (July – September), 4th quarter 2015 (December) and mid-late 1st quarter 2016 
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(February-March). Groundwater sampling activities were conducted using U.S. Environmental 
Protection Agency Low-Flow Sampling Techniques and WA Department of Ecology accepted 
methodology. Monitoring wells at the PC-Chehalis Plant were sampled and analyzed for 
mineral oil using the total petroleum hydrocarbons – diesel extended range (TPH-Dx) method. 
Monitoring well locations are presented on Figure 1.  

Prior to sampling, all five site monitoring wells were properly and effectively developed / re-
developed on April 9, during the 2015 SI field event. All monitoring wells were allowed to settle 
and equilibrate for at least three days prior to sampling activities. Well construction and 
development details are included in the MWIR (Cardno, May 2015). 

A peristaltic pump with dedicated platinum-cured Tygon® tubing, connected to dedicated, 
Teflon®-lined polyethylene tubing, was used to purge and to obtain groundwater samples at 
each well location using low-flow sampling techniques (where pumping rates are matched to 
achieve minimal drawdown of the water column during pumping). Monitoring wells were purged 
until water quality readings had stabilized or a maximum of three casing volumes had been 
removed. Water quality parameter measurements were recorded during sample purging 
(stabilization assessment) and included: specific conductivity, temperature, pH, dissolved 
oxygen (DO) and turbidity. A summary of the collected water quality measurements are 
presented in Table 2. 

Samples were collected from the mid-screen depth or from the middle of the existing water 
column, whichever of these two scenarios is the deepest level. Table 3 lists water sample 
information, including parameters, testing methods and number of samples and duplicates. 
Sampling and water quality information collected at each well includes purge rate, water level, 
parameter measurements and cumulative volume of groundwater purged from well at each well 
volume interval. Monitoring Well Sampling and Water Quality Measurement Forms are include 
in Appendix B.   

Table 2 Summary of Water Quality Measurements 

Well ID 
Date / 

Sample 
Time 

Average 
Purge 
Rate 

(ml/min) 

Total 
Purge 

Volume 
(gal) 

Temp. 
(C°) pH Sp. Cond 

(µS/cm) 
Turbidity 

(NTU) 
Dissolved 
Oxygen 
(mg/L) 

MW-1 
4/15/15 
(1015) 

~134 3.5 12.8 6.32 164 23.8 1.31 

MW-3 
4/15/15 
(1115) 

100 1.5 12.8 6.39 219.1 16.5 5.67 

MW-4 
4/15/15 
(1220) 

100 2 11.9 6.33 170.8 11.7 2.4 

MW-5 
4/15/15 
(1330) 

100 2 13.8 6.49 132.3 18.0 0.61 

MW-6 
4/15/15 
(1415) 

100 1.5 13.8 6.24 150.9 24.8 3.47 

**All wells are 2-inch diameter Sch40 PVC 



Groundwater Monitoring Report 
1st Quarterly Event – April 2015 

PacifiCorp Chehalis Plant 

June 2015 Cardno  11 

Figure 2. Groundwater Elevations and Flow Direction 
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Table 3. Groundwater Sample Collection Information 

Sample Type Analytical 
Parameter 

Sample 
Matrix 

Analytical 
Method 

No. of 
Samples 

No. of 
Duplicates 

Quarterly 
Groundwater 

Sampling Events 
Mineral Oil Water NWTPH-Dx 5 1 

3.4 Sample Handling, Field Documentation and Quality Assurance 
This section discussed field documentation and procedures used to handle and manage the 
environmental samples collected for laboratory analysis. Project quality assurance methods are 
also detailed.  

3.4.1 Field Documentation 
A logbook was used to document sampling and other support procedures performed during 
field activities. More specifically, the Field Activities Logbook entries provide a record of specific 
sample locations and collection information, any subcontractor activities, noting their role(s), 
describing the major equipment used at each sampling location and providing noteworthy 
observations, description of problems, or incidents and their resolutions. Completed field forms, 
planning and safety documents and the Field Activities Logbook were all stored in a weather-
proof file box, maintained on site, during all project work activities. Field Activity Logbook entries 
are included in Appendix C.    

3.4.2 Sample Handling Procedures 
After samples were collected into laboratory supplied containers, they were appropriately 
labeled and placed on ice within insulated coolers. This was done to keep the samples out of 
the direct sunlight and to maintain a temperature of four degrees centigrade. All project samples 
were hand-delivered to the contracted laboratory, Analytical Resources, Incorporated (ARI) 
laboratory in Tukwila, WA.  

Disposable nitrile gloves were used by personnel collecting and handling all samples. Gloves 
were changed frequently and in between each sample collection to avoid cross contamination. 

3.4.2.1 Sample Identification, Labeling and Chain of Custody  

Samples were identified by their location and corresponding date of collection. Any quality 
control samples (e.g. duplicates) were also properly denoted. Sample identification numbers, 
including sample media type, location number, and other pertinent descriptions were recorded 
on field sheets completed for each location and sample.  

Chain of Custody (CoC) forms, detailing sample container, collection and possession 
information, were completed and accompanied each cooler shipment from the field to the 
laboratory. Date, time, sample identification, number of containers, analysis to be performed, 
and sampler/s in possession were recorded on each CoC. CoC records are included in 
Appendix D.  
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3.4.3 Quality Assurance Methods 

3.4.3.1 Instrument Calibration 

All field instruments that required a zeroing and/or a user calibration were appropriately 
calibrated at the start of each day’s deployment per the instrument manufacturer’s instructions. 
Calibration checks against standards were performed at the beginning and periodically 
throughout each field day (if necessary / required) to verify equipment operation. Any calibration 
data was recorded in the field logbook. All calibration media (e.g. gas, liquid or otherwise) was 
properly stored and managed per manufacturer’s recommendations and according to 
applicable PC Plant requirements. 

3.4.3.2 Decontamination Procedures  

Any non-disposable equipment (except rigs, vehicles and large drilling equipment such as 
auger flights) that had not been previously decontaminated and ready for project use, or was 
exposed to site soils, groundwater or other non-sample media contact and slated for re-use at 
multiple sample locations was decontaminated prior to its initial use and after completing a 
particular sampling or logging task. Decontamination wash consisted of the following: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 

> De-ionized water rinse. 

> Drilling rigs, support vehicles, drill works, connection rods, augers and other large pieces of 
equipment would be decontaminated by power washing with a high-pressure steam 
cleaner only as described in Section 4 of the 2015 Project Work Plan (Cardno, April 2015).   

3.5 Investigation Derived Waste 
Investigation-derived waste (IDW) generated during this quarterly groundwater sampling event 
consisted of excess groundwater purge and decontamination/rinse water. All IDW was 
containerized in Department of Transportation (DOT)-17H approved open head 55-gallon 
drums. Drums were properly labeled with their media contents, date of generation, location of 
origin, and contents’ owner. All drums were sealed with fitted, gasketed lids and bolted bands, 
then placed on pallets. Approximately 10.5 gallons of purge and decontamination water were 
generated during this quarterly sampling event.  

All drum/pallet placements were approved by the PC Environmental / Safety Analyst – Project 
Manager and stored wholly within PacifiCorp property. Additional IDW tasks, including testing, 
further staging, manifesting and disposal are being managed directly by PacifiCorp. No IDW 
was transported off of the site, nor manifested by Cardno.  
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3.6 Project Work Plan Discrepancies  
There were no significant or substantive changes, modifications, or revisions between the 
Project Work Plan (PWP) (Cardno, April 2015) and the actual field tasks as performed. 
Methodologies as described in the PWP were followed and conducted and completed 
accordingly.   
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4 Analytical Results 

This section summarizes the results of the groundwater sampling activities completed at the 
PacifiCorp Chehalis Plant on April 15, 2015. Samples were analyzed for mineral oil using 
Northwest methods for total petroleum hydrocarbons – diesel extended range (NWTPH-Dx). 
These results are compared to the appropriate WA DoE MTCA Method A Cleanup Levels (WAC 
173-340). The complete analytical report, including the CoC forms and electronic data 
deliverable table, are included in Appendix D.   

4.1 Comparison of Project Results to Regulatory Guidance  
Assessment of mineral oil in groundwater sample data results are compared to permissible 
values listed for WA DoE MTCA Method A Cleanup Levels for Groundwater (WAC 173-340-
720). MTCA’s definition of Mineral Oil means non-PCB mineral oil, typically used as an insulator 
and coolant in electrical devices such as transformers and capacitors measured using NWTPH-
Dx. The MTCA Method A Groundwater Cleanup Level for Mineral Oil of 500 µg/L is based on 
protection from noncarcinogenic effects during drinking water use. Additional PCB testing 
requirements listed under the MTCA groundwater section (173-340-720) do not apply to project 
sampling because PacifiCorp can demonstrate that: (1) The release originated from an 
electrical device that was manufactured after July 1, 1979; or (2) oil containing PCBs was never 
used in the equipment suspected as the source of the release; or (3) it can be documented that 
the oil released was recently tested and did not contain PCBs.  

4.2 Groundwater Sampling Results 
Five groundwater samples, along with one duplicate (duplicate from MW-4) were submitted to 
ARI Labs for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range 
Organics (DRO), Mineral Oil and Residual Range Organics (RRO) / heavy fuel oil. DRO 
quantitation was noted on chromatograph peaks in the range from C12 to C24. Mineral Oil 
quantitation was noted on chromatograph peaks in the range from C18 to C28. RRO 
quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, the 
DRO/RRO results indicate the total diesel range extended (Dx) identified in a particular sample. 
Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

DRO was noted at reportable quantities from one location, MW-1, near GSU#1, having a 
concentration of 120 µg/L. DRO detection at this well was below the MTCA Method A 
Groundwater Cleanup Level for Mineral Oil of 500 µg/L. There were no other reportable 
detections of DRO/RRO or Mineral Oil at any of the project tested well locations. Groundwater 
sampling results are presented in Table 4. 
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Table 4. Groundwater Sampling Results  

Sample ID Parameter Detection Limit 
µg/L 

Reporting 
Limit µg/L 

Result Value 
µg/L  

Data 
Qualifier 

MW-1 DRO 20 100 120  

MW-1 Mineral Oil 40 200 200 U 

MW-1 RRO 0 200 200 U 

MW-3 DRO 20 100 100 U 

MW-3 Mineral Oil 40 200 200 U 

MW-3 RRO 0 200 200 U 

MW-4 DRO 20 100 100 U 

MW-4 Mineral Oil 40 200 200 U 

MW-4 RRO 0 200 200 U 

DUP-GW DRO 20 100 100 U 

DUP-GW Mineral Oil 40 200 200 U 

DUP-GW RRO 0 200 200 U 

MW-5 DRO 20 100 100 U 

MW-5 Mineral Oil 40 200 200 U 

MW-5 RRO 0 200 200 U 

MW-6 DRO 20 100 100 U 

MW-6 Mineral Oil 40 200 200 U 

MW-6 RRO 0 200 200 U 

U = non-detect      Duplicate collected at MW-4
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Field_Collection_Start_Date Field_Collection_Start_Time Sample_ID Sample_Matrix Sample_Preparation_Method Result_Parameter_Name Lab_Analysis_Date Lab_Analysis_Date_Accuracy Lab_Analysis_Time Result_Value Result_Value_Units Result_Reporting_Limit Result_Detection_Limit Result_Detection_Limit_Type Result_Data_Qualifier Result_Method Result_Comment Result_Lab_Name

4/15/2015 10:15:00 MW‐1 Water SW3510C Diesel Range Organics 4/17/2015 D 17:53:00 0.12 mg/l 0.1 0.02 MDL NWTPH‐Dx 15‐7423‐AEJ6A Analytical Resources Inc (ARI), Seattle WA

4/15/2015 10:15:00 MW‐1 Water SW3510C Lube Oil 4/17/2015 D 17:53:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7423‐AEJ6A Analytical Resources Inc (ARI), Seattle WA

4/15/2015 10:15:00 MW‐1 Water SW3510C Heavy Fuel Oil 4/17/2015 D 17:53:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7423‐AEJ6A Analytical Resources Inc (ARI), Seattle WA

4/15/2015 11:15:00 MW‐3 Water SW3510C Diesel Range Organics 4/17/2015 D 18:14:00 0.1 mg/l 0.1 0.02 MDL U NWTPH‐Dx 15‐7424‐AEJ6B Analytical Resources Inc (ARI), Seattle WA

4/15/2015 11:15:00 MW‐3 Water SW3510C Lube Oil 4/17/2015 D 18:14:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7424‐AEJ6B Analytical Resources Inc (ARI), Seattle WA

4/15/2015 11:15:00 MW‐3 Water SW3510C Heavy Fuel Oil 4/17/2015 D 18:14:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7424‐AEJ6B Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:15:00 MW‐4 Water SW3510C Diesel Range Organics 4/17/2015 D 18:35:00 0.1 mg/l 0.1 0.02 MDL U NWTPH‐Dx 15‐7425‐AEJ6C Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:15:00 MW‐4 Water SW3510C Lube Oil 4/17/2015 D 18:35:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7425‐AEJ6C Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:15:00 MW‐4 Water SW3510C Heavy Fuel Oil 4/17/2015 D 18:35:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7425‐AEJ6C Analytical Resources Inc (ARI), Seattle WA

4/15/2015 13:30:00 MW‐5 Water SW3510C Diesel Range Organics 4/17/2015 D 18:56:00 0.1 mg/l 0.1 0.02 MDL U NWTPH‐Dx 15‐7426‐AEJ6D Analytical Resources Inc (ARI), Seattle WA

4/15/2015 13:30:00 MW‐5 Water SW3510C Lube Oil 4/17/2015 D 18:56:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7426‐AEJ6D Analytical Resources Inc (ARI), Seattle WA

4/15/2015 13:30:00 MW‐5 Water SW3510C Heavy Fuel Oil 4/17/2015 D 18:56:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7426‐AEJ6D Analytical Resources Inc (ARI), Seattle WA

4/15/2015 14:15:00 MW‐6 Water SW3510C Diesel Range Organics 4/17/2015 D 19:17:00 0.1 mg/l 0.1 0.02 MDL U NWTPH‐Dx 15‐7427‐AEJ6E Analytical Resources Inc (ARI), Seattle WA

4/15/2015 14:15:00 MW‐6 Water SW3510C Lube Oil 4/17/2015 D 19:17:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7427‐AEJ6E Analytical Resources Inc (ARI), Seattle WA

4/15/2015 14:15:00 MW‐6 Water SW3510C Heavy Fuel Oil 4/17/2015 D 19:17:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7427‐AEJ6E Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:20:00 Dup‐GW Water SW3510C Diesel Range Organics 4/17/2015 D 19:38:00 0.1 mg/l 0.1 0.02 MDL U NWTPH‐Dx 15‐7428‐AEJ6F Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:20:00 Dup‐GW Water SW3510C Lube Oil 4/17/2015 D 19:38:00 0.2 mg/l 0.2 0.04 MDL U NWTPH‐Dx 15‐7428‐AEJ6F Analytical Resources Inc (ARI), Seattle WA

4/15/2015 12:20:00 Dup‐GW Water SW3510C Heavy Fuel Oil 4/17/2015 D 19:38:00 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx 15‐7428‐AEJ6F Analytical Resources Inc (ARI), Seattle WA
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1 Introduction 

1.1 Purpose and Objective 
Cardno was contracted by KTA Associates, Inc. (KTA) to conduct a site investigation that 
included an assessment of potential impacts to subsurface soil and shallow groundwater within 
certain areas at PacifiCorp (PC)’s Chehalis, WA power plant that were previously exposed to 
Mineral Oil releases in 2011 and 2013. These releases were due to malfunctions with the plant’s 
Generator Step-up Unit (GSU)s #1 and #3. Mineral Oil is used as insulating fluid in these GSUs. 

The primary objective of this project is to determine if any residual impacts from Mineral Oil 
exposure exists in the subsurface soil and shallow groundwater at concentrations above the 
Washington Department of Ecology’s (WADOE) Model Toxics Control Act (MTCA) regulatory 
limits. Site investigation activities are being conducted under the WA DoE’s Voluntary Cleanup 
Program (VCP).  

This project is divided into two main phases. The first phase included monitoring well 
installation, in conjunction with various support tasks. The outcome of soil boring / monitoring 
well installation activities and associated environmental sampling results are included within 
the Monitoring Well Installation and Support Tasks Report (MWIR) (Cardno, May 2015).  

The second phase of this project involves groundwater monitoring, conducted on a quarterly 
basis, including events scheduled for April, June-Sept, December 2015 and March 2016. This 
Groundwater Monitoring Report (GWMR) details field methods, water level measurements, 
groundwater table elevations, flow direction assessment and sampling results for the second 
quarterly field event. All field efforts, in support of this second quarterly groundwater monitoring 
event, were conducted on 08 July, 2015.  

1.2 Scope of Work 
To meet the above stated objectives, the scope of work for quarter groundwater monitoring 
consisted of the following field activities:  

 Coordination of pre- (field) mobilization tasks. 

 Collection of static groundwater level measurements.  

 Sampling of five groundwater monitoring wells. 

 Handling of project collected environmental samples. 

 Documentation of field activities. and,  

 Containment of investigation derived waste (IDW).   

Prominent site features and well locations are shown on Figure 1.   
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1.3 Report Organization  
This GWMR is organized into the following sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Field Efforts 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions regarding the procedures and methods utilized for the groundwater monitoring 
tasks and subsequent results of the data collected are presented in the main text of this GWMR 
report. Health & Safety Tailgate Forms, Monitoring Well Sampling and Water Quality 
Measurement Forms, Field Notebook entries, and Laboratory Chain-of-Custody Forms / 
Analytical Report are presented as Appendices A through D, respectively.
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Figure 1. Site Map with Monitoring Well and Prominent Features
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2 Site Background 

2.1 Site Description 
PacifiCorp owns and maintains a natural gas-fired combined cycle power plant, which produces 
520-megawatts of electricity. The plant is located at 1813 Bishop Road, Chehalis, Washington, 
in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living 
in and around the city. The plant is located 3 miles south of town, which consists mostly of small 
parks, farms, small pockets of light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer 
underlain by 45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. 
These soil-types are consistent with regional geologic mapping by Weigle and Foxworthy 
(1962) and a regional study for the Chehalis Generation facility (Dames and Moore 1994). 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium 
and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames 
and Moore 1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards 
Bishop Road and Berwick Creek. Regional investigations conducted by others (Dames and 
Moore 1994) have categorized the shallow aquifer in the area as unconfined or semi-confined. 
However, the shallow aquifer appears to exhibit the characteristics of a confined or semi-
confined system, primarily due to the low permeably silt cap immediately above the aquifer.  

2.2 Previous Mineral Oil Releases and Site Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the PC Chehalis Plant 
during the months of January through March, 2011. CCS removed floating product from the 
stormwater pond and ditch lines using oil booms, absorbent material, an oil skimmer and 
vacuum truck. The stormwater ditch lines were cleaned by removing impacted material down 
to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil 
contamination; additional soil and water sampling was conducted after cleanup.  

The main excavation occurred at or near GSU-1, the first plant transformer that caught fire and 
subsequently released mineral oil to the surrounding areas. Impacted soil was removed to a 
depth of six inches below the static groundwater line using olfactory methods (i.e., visual). 
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During the excavation, free product was noted floating on top of the water and absorbent 
materials were deployed in the excavation area to remove the product. All excavated materials 
were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located 
in Longview, WA for disposal.  

Once the excavations had been completed, the area around the GSU-1 transformer was 
backfilled with clean material and compacted to the required 95% compaction. All ditch lines 
were relined with clean gravel to prevent sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area 
was pumped to an on-site 1.7 million gallon diesel above ground storage tank (AST) and the 
AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during 
excavation activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls 
and 462 tons of 1 ¼” rock to help achieve the required 95% compaction standard.  

Most recently, GSU-3 experienced a similar malfunction in late 2013 to the one that occurred 
at GSU-1 in early 2011. Consequently, this malfunction caused the release of mineral oil around 
the base of the transformer unit and impacted the surface areas adjacent to it, the roadway and 
ditches and the area around the southwest corner of the plant building. The management of 
the release of mineral oil at GSU-3 was approached by PC and conducted by CCS in a similar 
fashion to the previous cleanup at GSU-1.  

2.3 Previous Site Investigations 
Cardno completed a Site Investigation (SI) at the PC-Chehalis Plant on May 23rd through May 
25th, 2011. Cardno conducted the SI to determine the following:  

 If groundwater had been impacted from the mineral oil spill;  

 If the water contained in the large AST, which was collected during excavation activities, 
exceeded any regulatory levels, and;  

 If surface water in the stormwater pond had been impacted from the mineral oil spill.  

Cardno completed the following activities during the 2011 SI:  

 Installed and sampled six temporary monitoring wells placed within the shallow water 
bearing zone;  

 Collected two water samples from the AST at varying depths;  

 Collected two surface water samples from the stormwater pond, and; 

 Collected three surface soil samples downgradient of the mineral oil spill.  

The results of the 2011 SI are summarized as follows:  
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 One groundwater sample (GW-4) had a detection of Mineral Oil at 1100 µg/L, which 
exceeded the MTCA Method A Groundwater Cleanup Level of 500 µg/L;  

 One AST water sample (TS2) had a detection of Mineral Oil at 440 µg/L, which did not 
exceed the MTCA Method A Groundwater Cleanup Level;  

 One surface water sample (SW1) had a detection of Mineral Oil at 360 µg/L, which did 
not exceed the MTCA Method A Groundwater Cleanup Level, and;  

 One soil sample (SG1) had a detection of Mineral Oil at 160 mg/kg, which did not exceed 
the MTCA Method A Soil Cleanup Level of 4000 mg/Kg. 

Subsequent to the 2011 SI, a follow-up field investigation was undertaken by Cardno in October 
and November of 2013. These follow-up tasks were conducted after a review of all field efforts 
and sampling results to date by WADOE VCP staff. The VCP identified two hot spots near 
GSU#1. PacifiCorp, KTA and WADOE VCP agreed to investigate soil and groundwater at these 
two areas and characterize the local groundwater flow to determine if the mineral oil released 
from GSU-1 had any longer-term impacts to the deeper subsurface soils, vadose zone and/or 
the local shallow groundwater from areas with previously identified concentrations of mineral 
oil above regulatory limits. The Groundwater Investigation Report (Cardno, 2014) presented 
data from this effort. Main investigative tasks and sampling results contained in this report are 
summarized below;   

Cardno completed the following activities during the 2013 SI:  

 Drill, characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-1 thru SB-3 were analyzed for mineral oil.  

 Install permanent wells at two of the drilling locations, MW-1 and MW-3. Due to utility 
interferences, a well was not set at the location for MW-2. These activities took place on 
October 28 and 29, 2013. 

 A (relative) survey of the monitoring well casing elevations was conducted to aid in the 
determination of groundwater flow direction.  

 Groundwater was sampled from site wells MW-1 and MW-3. A one-time groundwater 
sample was collected at MW-2 during the extraction of the drill rods. These activities 
took place on November 1, 2013 – except for the MW-2 sample, which was collected 
earlier (10/29/2013). 

The results of the 2013 SI are summarized as follows:  

 One groundwater sample (MW-2) had a detection of Mineral Oil at 380 µg/L, which is 
below the MTCA Method A Groundwater Cleanup Level for Diesel Range Organics 
(DRO) – Mineral Oil of 500 µg/L. 

 There were no detections of Mineral Oil in any of the subsurface soil samples.  
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Following the release of Mineral Oil from GSU#3 in November 2013 and associated site 
cleanup efforts, PacifiCorp continued its environmental protection efforts in conjunction with 
their ongoing VCP actions. Through cooperative agreements between PC and WA DoE, a site 
investigation similar to those previously designed by KTA and Cardno was implemented in the 
areas adjacent to and downgradient from GSU#3. Results of subsurface soil and electrical vault 
in-flow water sampling are presented in the MWIR (Cardno, May 2015). These SI efforts were 
undertaken on April 7-15, 2015.  

Cardno completed the following activities during the 2015 SI: 

 Characterize and sampled subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-4 thru SB-6 were analyzed for Northwest 
Total Petroleum Hydrocarbon – Diesel range extended (NWTPH-Dx) / Mineral Oil. 

 Installed permanent wells at all three 2015 boring locations. These wells are MW-4, MW-
5 and MW-6. The three new wells, along with the two previous wells (MW-1 and MW-3) 
were developed / re-developed. These activities took place on April 7 – 9, 2015. 

 A (relative) elevation survey of the monitoring well casings was conducted to aid in the 
determination of groundwater flow direction. This was completed on April 15, 2015. 

 A one-time sampling event was completed to test in-flow water within four deep electrical 
vaults adjacent to GSU’s #1 and #3. Water samples from these vaults was submitted for 
NWTPH-Dx / Mineral Oil. These activities took place on April 7, 2015. Figure 2 shows 
the location of these electrical vaults at the site relative to the GSUs and other site 
features.  

The Results presented in the MWIR are summarized as follows: 

 Soil from a depth of 5’ bgs collected at SB5 had a detection of DRO at 6.7 mg/Kg, which 
is below the MTCA Method A Soil Cleanup Level of 4,000 mg/Kg.  

 Electrical vault in-flow water from EMHM003 had a detection of DRO at 120 µg/L, which 
is below the MTCA Method A Groundwater Cleanup Level of 500 µg/L. 

 Electrical vault in-flow water from EMHC002 and its Duplicate (DUP-vault) had 
detections of DRO, both at 110 µg/L, which are below the MTCA Method A Groundwater 
Cleanup Level of 500 µg/L. 

 Electrical vault in-flow water from EMHC001 had detections of DRO, Mineral Oil and 
Residual Range Organics (RRO) at 1900 µg/L, 1300 µg/L and 320 µg/L, respectively. 
DRO and Mineral Oil detections exceed the MTCA Method A Groundwater Cleanup 
Level, but are, comparatively, below the 10,000 µg/L Industrial Stormwater General 
Permit (ISGP) Stormwater Benchmark for TPH.
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Figure 2. Electrical Vault / In-Flow Water Sampling Locations  
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3 Field Efforts 
Section 3 details the field efforts that were employed during the July 2015 quarterly groundwater 
sampling event and support tasks. These tasks included pre-field mobilization planning, 
collection of static groundwater level measurements, sampling of five monitoring wells, handling 
of project collected environmental samples, documentation of field activities and containment 
of investigation-derived waste (IDW). Any discrepancies between the Groundwater 
Investigation and Quarterly Monitoring Work Plan 2015/2016 (Cardno, April 2015) and the 
actual field methodologies utilized are also described in this section.    

3.1   Pre-Field Mobilization Planning  
The second quarterly groundwater monitoring event was scheduled for and conducted on July 
8, 2015. Cardno coordinated the scheduling of this event with PC and KTA staff to minimize 
any logistical impacts to plant operations. The overall schedule had been discussed and 
approved during the planning phase and at the Kick-Off Meeting held on 13 March, 2015.  Pre 
field mobilization items considered also included health and safety concerns, coordination with 
the analytical testing facility and reservation / ordering / procurement / rental of all necessary 
field sampling equipment, monitoring instruments, personal protective equipment, and field 
consumables.  

Several days prior to initiation of groundwater sampling, Cardno was in direct contact with the 
PC Environmental / Safety Analyst and the KTA Project Manager to finalize event coordination, 
site access and to receive the latest health & safety and site condition reports. The laboratory 
was consulted during this period and an order was placed for the sampling containers, as well 
as other necessary laboratory supplies. Cardno retrieve the containers and supplies directly 
from the laboratory during the mobilization to the site.    

3.1.1 Health and Safety 
A Site Specific Health and Safety Plan was drafted for the groundwater sampling events and is 
included as an Appendix to the Groundwater Investigation and Quarterly Monitoring Work Plan, 
2015/2016 (Cardno, April 2015). At a minimum this Health and Safety Plan provides emergency 
contact information, routes to the nearest medical and/or aid facilities and site specific work 
task and environmental /physical hazard information. Prior to the initiation of any field tasks, a 
mandatory tailgate safety meeting is conducted each field day. The purpose of these Tailgate 
Meetings is to review any expected site specific hazards, general task hazards, current / 
changed site conditions, to receive a briefing from PC, to discuss emergency procedures, and 
to review our daily work / task schedule. Such a Tailgate meeting was conducted on July 8, 
2015, preceding the start of groundwater sampling tasks. Health and Safety Tailgate Forms are 
included in Appendix A.   
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3.2 Groundwater Level Measurements and Flow Direction Assessment 
Prior to sample collection, each monitoring well was opened and its expansion plug was 
removed. Ample time was allotted for each well to equilibrate to the current ambient air 
pressure. An electronic interface probe was used to gauge the presence/thickness of any 
accumulated free-phase hydrocarbon product and the distance from the top edge of the well 
casing to the surface of the water table (static water level) within each monitoring well. A trace 
amount (≤0.01 feet) of hydrocarbon product was gauged at MW-3, but was not otherwise 
observed in the purge water or the collected sample.  

The southwest corner of the GSU-1 containment wall was assigned an elevation of 100.00 feet 
above mean-sea level. A level survey was conducted to accurately assign each monitoring well 
casing an elevation, which was based on the assigned elevation of the GSU-1 containment wall 
corner. Water level measurements were subtracted from their well casing elevations to 
calculate (relative) elevation of the groundwater table beneath each well location. MW-1 is the 
high point at 92.54 and MW-6 is the low point at 88.79 feet above mean-sea level (amsl), 
respectively. On average the water table was 1.41 feet lower than during the first round of 
sampling, with the least difference of 0.24 feet at MW-3 and the greatest difference of 2.32 feet 
at MW-6. Table 1 lists the well casing elevations, depth to product, static water level 
measurements and groundwater elevations calculated for this quarterly event.   

Groundwater elevation contours were constructed and groundwater flow direction was 
assessed. As was noted in the previous sampling round, groundwater flows east to west and 
bends sharply to the south-southwest. It was noted during this round that the contours were 
locally deflected (humped) to the northeast along an axis extending between MW-1 and MW-
6. Figure 3 shows the generalized groundwater flow direction along with the elevation contours. 

Table 1. Water Level Measurements and Groundwater Elevations 

Location 
Top PVC Well 

Casing            
(ft amsl) 

Depth to Product 
(ft) 

Static Water Level 
Measurements (ft) 

Groundwater 
Elevation (ft amsl) 

SW corner GSU-1 
containment wall 

100.001 NA NA NA 

MW-1 97.76 Not Detected 5.22 92.54 

MW-3 97.57 5.26 5.27 92.30 

MW-4 97.64 Not Detected 6.70 90.94 

MW-5 97.08 Not Detected 6.70 90.38 

MW-6 96.18 Not Detected 7.39 88.79 

1All elevations are relative, as they are referenced to the top of the SW corner of the GSU-1 containment wall. The 
location was assigned an elevation of 100.00’ amsl.  
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3.3 Groundwater Sampling  
Groundwater sampling events are scheduled for completion on a quarterly basis. This second 
event was completed on July 8, 2015. Subsequent events are tentatively planned for the 4th 
quarter 2015 (December) and mid-late 1st quarter 2016 (February-March). Groundwater 
sampling activities were conducted using U.S. Environmental Protection Agency Low-Flow 
Sampling Techniques (USEPA, 1996, Rev 2010) (where pumping rates are matched to achieve 
minimal drawdown of the water column during pumping) and WA Department of Ecology 
(WADOE, 2011) accepted methodology. Groundwater samples at the PC-Chehalis Plant were 
collected and analyzed for mineral oil using the Northwest total petroleum hydrocarbons – 
diesel extended range (NWTPH-Dx) method. Monitoring well locations are presented on Figure 
1.  

Prior to sampling, all five site monitoring wells were properly and effectively developed / re-
developed on April 9, during the 2015 SI field event. All monitoring wells were allowed to settle 
and equilibrate for at least three days prior to initial sampling activities. Well construction and 
development details are included in the MWIR (Cardno, May 2015). Monitoring wells were not 
re-developed between quarterly sampling rounds.  

A peristaltic pump setup with dedicated platinum-cured Tygon® tubing, connected to dedicated, 
Teflon®-lined polyethylene tubing, was used to purge aquifer formation water from the well 
casings and to obtain groundwater samples at each well location.  Monitoring wells were purged 
until water quality readings had stabilized or a maximum of three casing volumes had been 
removed. Water quality parameter measurements were recorded during sample purging 
(stabilization assessment) and included: specific conductivity, temperature, pH, dissolved 
oxygen (DO) and turbidity. A summary of the final water quality measurements collected prior 
to sampling are presented in Table 2. 

Table 2 Summary of Water Quality Measurements 

Well ID 
Date / 

Sample 
Time 

Average 
Purge 
Rate 

(ml/min) 

Total 
Purge 

Volume 
(gal) 

Temp. 
(C°) pH Sp. Cond 

(µS/cm) 
Turbidity 

(NTU) 
Dissolved 
Oxygen 
(mg/L) 

aMW-1 
7/8/15  
(1040) 

100 1.25 17.0 6.66 183.60 4.60 0.77 

MW-3 
7/8/15 
(0950) 

177 2.5 16.8 6.12 171.00 12.20 0.36 

MW-4 
7/8/15 
(1200) 

100 2 16.20 6.28 170.80 3.94 0.24 

MW-5 
7/8/15 
(1235) 

100 1 18.70 6.39 128.10 11.40 1.00 

MW-6 
7/8/15 
(1310) 

100 1 20.10 6.00 135.80 11.30 1.70 

**All wells are 2-inch diameter Sch40 PVC        aDuplicate sample was collected at MW-1  
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Samples were collected from the mid-screen depth or from the middle of the existing water 
column, whichever of these two scenarios was the deepest level. Table 3 lists water sample 
information, including parameters, testing methods and number of samples and duplicates. 
Sampling and water quality information collected at each well included purge rate, water level, 
parameter measurements and cumulative volume of groundwater purged from well at each well 
volume interval. Detailed well measurement, purging and sampling information is contained on 
the Monitoring Well Sampling and Water Quality Measurement Forms, which are include in 
Appendix B.   

Table 3. Groundwater Sample Collection Information 

Sample Type Analytical 
Parameter 

Sample 
Matrix 

Analytical 
Method 

No. of 
Samples 

No. of 
Duplicates 

Quarterly 
Groundwater 

Sampling Events 
Mineral Oil Water NWTPH-Dx 5 1 

 

3.4 Sample Handling, Field Documentation and Quality Assurance 
This section discussed field documentation and procedures used to handle and manage the 
environmental samples collected for laboratory analysis. Project quality assurance methods are 
also detailed.  

3.4.1 Field Documentation 
A logbook was used to document sampling and other support procedures performed during 
field activities. More specifically, the Field Activities Logbook entries provide a record of specific 
sample locations and collection information, any subcontractor activities, noting their role(s), 
describing the major equipment used at each sampling location and providing noteworthy 
observations, description of problems, or incidents and their resolutions. Completed field forms, 
planning and safety documents and the Field Activities Logbook were all stored in a weather-
proof file box, maintained on site, during all project work activities. Field Activity Logbook entries 
are included in Appendix C.    
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Figure 3. Groundwater Elevations and Flow Direction 
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3.4.2 Sample Handling Procedures 
Disposable nitrile gloves were used by personnel collecting and handling all samples. Gloves 
were changed frequently and in between each sample collection to avoid cross contamination. 
Samples were collected into certified clean, laboratory supplied containers, with pre-measured 
amounts of preservatives, as appropriate.  

After the samples were collected they were appropriately labeled and placed in insulated 
coolers containing ice. This was done to keep the samples out of the direct sunlight and to 
maintain a temperature of as close to four degrees centigrade as possible. All project samples 
were hand-delivered to the contracted laboratory, Analytical Resources, Incorporated (ARI) 
laboratory in Tukwila, WA.  

3.4.2.1 Sample Identification, Labeling and Chain of Custody  

Samples were identified by their location and corresponding date of collection. Any quality 
control samples (e.g. duplicates) were also properly denoted. Sample identification numbers, 
including sample media type, location number, and other pertinent descriptions were recorded 
on field sheets completed for each location and sample.  

Chain of Custody (CoC) forms, detailing sample container, collection and possession 
information, were completed and accompanied each cooler shipment from the field to the 
laboratory. Date, time, sample identification, number of containers, analysis to be performed, 
and sampler/s in possession were recorded on each CoC. CoC records are included in 
Appendix D.  

3.4.3 Quality Assurance Methods 

3.4.3.1 Instrument Calibration 

All field instruments that required a zeroing and/or a user calibration were appropriately 
calibrated at the start of each day’s deployment per the instrument manufacturer’s instructions. 
Calibration checks against standards were performed at the beginning and periodically 
throughout each field day (if necessary / required) to verify equipment operation. Any calibration 
data was recorded in the field logbook. All calibration media (e.g. gas, liquid or otherwise) was 
properly stored and managed per manufacturer’s recommendations and according to 
applicable PC Plant requirements. 

3.4.3.2 Decontamination Procedures  

Any non-disposable equipment was decontaminated prior to its initial use and after completing 
a particular sampling or logging task. Decontamination wash consisted of the following: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 

> De-ionized water rinse. 
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> Drilling rigs, support vehicles, drill works, connection rods, augers and other large pieces of 
equipment would be decontaminated by power washing with a high-pressure steam 
cleaner only as described in Section 4 of the 2015 Project Work Plan (Cardno, April 2015).   

No such decontamination of any equipment was necessary in the field during this quarterly 
groundwater sampling round.  

3.5 Investigation Derived Waste 
Investigation-derived waste (IDW) generated during this quarterly groundwater sampling event 
consisted of excess purge water produced during well pumping and general soils waste debris 
(spent gloves, paper, etc.). All purge water containerized into a Department of Transportation 
(DOT)-17H approved open head 55-gallon drum. This drum was properly labeled with its media 
contents, date of generation, location of origin, and contents’ owner. The drum was sealed with 
a fitted, gasketed lid and bolted band and placed on a pallet. A “common” drum, used for this 
same purpose, was initiated during the first quarterly sampling event. Approximately 8 gallons 
of purge water generated during this quarterly sampling event was placed into the “common” 
groundwater sampling drum. To date there is approximately 18 gallons of water in this drum.   

The drum/pallet placement was approved by the PC Environmental / Safety Analyst – Project 
Manager. The storage location is secure and wholly within the PacifiCorp Chehalis property 
boundary. Additional IDW tasks, including testing, further staging, manifesting and disposal are 
being managed directly by PacifiCorp. No IDW was transported off of the site, nor manifested 
by Cardno.  

3.6 Project Work Plan Discrepancies  
There were no significant or substantive changes, modifications, or revisions to the Project 
Work Plan (PWP) (Cardno, April 2015), nor discrepancies between the actual field tasks as 
performed and the PWP. Methodologies as described in the PWP were followed and conducted 
and completed accordingly.   
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4 Analytical Results 

This section summarizes the results of the groundwater sampling activities completed at the 
PacifiCorp Chehalis Plant on July 8, 2015. Samples were analyzed for mineral oil using 
Northwest methods for total petroleum hydrocarbons – diesel extended range (NWTPH-Dx). 
These results are compared to the appropriate WA DoE MTCA Method A Cleanup Levels (WAC 
173-340). The complete analytical report, including the CoC forms and electronic data 
deliverable table, are included in Appendix D.   

4.1 Comparison of Project Results to Regulatory Guidance  
Assessment of mineral oil in groundwater sample data results are compared to permissible 
values listed for WA DoE MTCA Method A Cleanup Levels for Groundwater (WAC 173-340-
720). MTCA’s definition of Mineral Oil means non-PCB mineral oil, typically used as an insulator 
and coolant in electrical devices such as transformers and capacitors measured using NWTPH-
Dx. The MTCA Method A Groundwater Cleanup Level for Mineral Oil of 500 µg/L is based on 
protection from noncarcinogenic effects during drinking water use. Additional PCB testing 
requirements listed under the MTCA groundwater section (173-340-720) do not apply to project 
sampling because PacifiCorp can demonstrate that: (1) The release originated from an 
electrical device that was manufactured after July 1, 1979; or (2) oil containing PCBs was never 
used in the equipment suspected as the source of the release; or (3) it can be documented that 
the oil released was recently tested and did not contain PCBs.  

4.2 Groundwater Sampling Results 
Five groundwater samples, along with one duplicate (duplicate from MW-1) were submitted to 
ARI Labs for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range 
Organics (DRO), Mineral Oil and Residual Range Organics (RRO) / heavy fuel oil. DRO 
quantitation was noted on chromatograph peaks in the range from C12 to C24. Mineral Oil 
quantitation was noted on chromatograph peaks in the range from C18 to C28. RRO 
quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, the 
DRO/RRO results indicate the total diesel range extended (Dx) identified in a particular sample. 
Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

There were no reportable detections of DRO/RRO or Mineral Oil at any of the project tested 
well locations during this quarterly groundwater sampling event. Groundwater sampling results 
are presented in Table 4. 
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Table 4. Groundwater Sampling Results  

Sample ID Parameter Detection Limit 
µg/L 

Reporting 
Limit µg/L 

Result Value 
µg/L  

Data 
Qualifier 

MW-1 DRO 20 100 100 U 

MW-1 Mineral Oil 40 200 200 U 

MW-1 RRO 0 200 200 U 

DUP-GW DRO 20 100 100 U 

DUP-GW Mineral Oil 40 200 200 U 

DUP-GW RRO 0 200 200 U 

MW-3 DRO 20 100 100 U 

MW-3 Mineral Oil 40 200 200 U 

MW-3 RRO 0 200 200 U 

MW-4 DRO 20 100 100 U 

MW-4 Mineral Oil 40 200 200 U 

MW-4 RRO 0 200 200 U 

MW-5 DRO 20 100 100 U 

MW-5 Mineral Oil 40 200 200 U 

MW-5 RRO 0 200 200 U 

MW-6 DRO 20 100 100 U 

MW-6 Mineral Oil 40 200 200 U 

MW-6 RRO 0 200 200 U 

U = non-detect      Duplicate collected at MW-1
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,D-A nat yt i ca I Resou rces, I n co rpo rated

W 
Analrt'ical Chemisls and Consultanti

15 July 2015

Lenora Westbrook
KTA Associates, lnc.
3530 32nd Way NW
Olympia, WA 98502-3230

RE: Glient Project: PacifiGorp GW lnvestigation

Dear Lenora:

Please find enclosed the original chain of custody record and the final results for the
samples from the project referenced above. Six water samples were received on July 8,
2015. The samples were analyzed for NWTPH-Dx as requested.

All samples were inrtially analyzed on 7110115. The percent difference was not within
control limits for the CCAL that bracketed the analyses of these samples. All samples
were re-analyzed on 7113115. The re-analyses proceeded without incident of note. The
results for the re-analyses only have been submitted.

There were no further problems associated with these analyses.

A copy of these reports will remain on file at ARl. Should you have any questions or need
additional information, please contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

'->-- L^ --/ /(,( '/t )ut/
Mlrk D Harris--
Project Manager
206/695-6210
markh@arilabs.com

Enclosures

cc: Dave Metallo, Cardno-GS
File AlW9

MDH/mdh

Paee t of j,.?

4611 South 134th Place, Suite 100. TukwilaWAgSl 68.205-595-6200.205-595-620'l fax
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@ il : ixi::l ff :'#r:#'.'iffJi:'"1, Cooler Receipt Form

\L1A , lrrc-ARI Client' I Pt'-: \ , -"'e l: L' 1,t..1 e 5v ' ?r\'r '

Delivered by Fed-Ex UPS Courier Hant€tuvEed Orher

YES

w
(iE6

@
NO

NO

ProJect Name

COC No(s)

Assisned ARI Job No 

-lN 

t'vJ tl Tracking No
Preliminary Examination Phase:

Were intacl, 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, srgned, etc )
Temperature of Coole(s) ("C) (recommended 2.0-6 O 

.C for chemistry) 
9 fi

lf cooler temperature is out of complrance fill out form OOOTOF

NA

r"rp c*ro*, '?-cE )q > z

Cooler Accepted by

Was a temperature blank included in the cooleP ...

what kind of packing materiatwas used? 
",5il 

*r.o *da 
"", 

,r"*" 
".nn". 

Foam Block paper\,/
Was suffioent ice used (if appropriate)? ..........-_ .. . NA
Were all bottles sealed ln indivdual plastrc bags? . . .

Drd all bottles arrive tn good condition (unbroken)?. ...

Were ell bottle labels complete and legiblee

Drd the number of contarners listed on coc match w(h the number of containers received? ..
Drd all bottle labels and tags agree wth custody papers? .

Were all bottles used correct for the requesled analyses?

Do any of the analyses (botties) require preservatron? (attach preservatron sheet, excludrng vocs) .

Were all VOC vralsfree of arrbubbles?..... _ .....

Was sufficient amount of sample sent tn each botfle? ..

Date VOC Trip Blank was madeatARl. . ... ..... . _ .

Was Sample Split by ARt E) yES Date/Time Equipment:

Samples Logged by'

v7 /_l- Y.t> l/-5-.

Ti-"i j t l-
n Notify Project Manager of discrepancies or concems n

tf ]a

yES {o,
other: - 

\-/
6*
yES @

YES

/YE9
l-/

YES,

''t6
(9
tr1E
YES

NO

NO

NO

NO

NO

NO

NO

NO

Splrt by:

("y
r NA)

a

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Adclitional Notes, Oiscrepancies, E Resolufions:

By' Date:

$mall Air tubbles tt Fe--b',bbr'
- drm ll 2{ nrn. .' . ll .o..C

TARGE Ar Bubtjas
t 4 fnrr,

oot
Small)"sm" (<2mm)
Peabubbles ) "pb" t 2 to <4 mm )

Large+"lg*(4to<6mrtr)

Headspace ) .hs" (>6mm)

0016F
3/2/10

Revision 01 4

++ : 1:,: _ -: ;+ q n-ri :!- 5 ii_a :-

Cooler Receipt Form



Saq>Ie rD cross Reference Report il$il:i!(D
ARI Job No: AIW9

Cf ienl,: KTA
Project Event: N/A

Project Name: PacifiCorp GW Investigatlon

Sample ID
ARI ARI

L,ab ID IJIMSI ID l{atrix Sarple Date,/Eime \,TSR

1. MW-3
2. MW-1
3. MW- 4

4. MW-5
5. MW-6
6. DUP-GW

AIW9A 15-12255 Water 07l08/15 09:50 07l08,/15 15:30
AIW9B 15-12256 Water 07,/08/15 10:40 07,rO8l15 15:30
AIW9C 15-12257 Water 01 /08/L5 12:00 07/Oa/L5 L5:.30
AIW9D 15-12258 Water O1 /O8/L5 12:35 0i /OB/L5 t5:3O
AIW9E 15-12259 Water 01 /O8/15 l3:LO 01 /OB/t5 t5:30
AIW9F 15-12260 Water 01 /O8/15 L3:0O 01 /OA/L5 L5:30

Printed 01/08/75 Page 1 of 1
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Analytical Resou rces,
Incorporated
AnalyticaL Chemists and
Consultants

Data Reporting Qualifiers
Effective 12131113

lnorganic Data

U lndicates that the target analyte was not detected at the reported
con centration

* 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 concentralion spiked that an accurate determination of
spike recovery is not possible

L Analyte concentration is <5 times the Reporting Limit and the
replicate control limit defaults to t1 RL instead of the normal 20%
RPD

Organic Data

U lndicates 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 5% of the
regulatory limit or 5% 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.

Version 14-003
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Analytical Resources,
Incorporated
Analytlcal Chemists and
Consu.l-tants

O lndicates a detected analyte with an initial or continuing calibration
that does not meet established acceptance criteria (<20%RSD,
<ZOo/oDrift or minimum RRF).

S lndicates 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

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M 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

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y 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.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in
EPA Statement of Work DLM02.2 as a value "calculated for
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)

C The analyte was positively identified on only one of two
chromatographic columns. Chromatographic interference
prevented a positive identification on the second column

P The analyte was detected on both chromatographic columns but
the quantified values differ by >40% RPD with no obvious
ch romatog raph ic interference

X Analyte signal includes interference from polychlorinated diphenyl
ethers. (Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)
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Analytical Resources,
Incorporated
Anal-ytical Chemists and
Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to repo( 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

Version 14-003
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ORGANICS AI{ALYS I S
TOTAL DIESEI, RANGE
Nv,lT PH D by GC / FI D
Extraction Method:
Page 1 of 1

Matrix: Water

DATA SHEET
HYDROCARBONS

SW351OC

fiI3:fi::!@
INGORPORATED

GW Inve stigat ion
QC Report No: ATWg-KTA

Project: Paci fiCorp

Date Received,. a] /08/15

EEV
DE' Range/Surrogate

Data Release Authori zed:
Reported: 01 /L4/1,5

ARI TD SaDple ID
Extractr-on Ana]-ysr-s

Date Date

\J-D

RL Result

MB-071015 Method Blank
L5-12254 HC TD: ---

AIW 9A

A]W9B
15-t2256

A]W9C
L5-r2251

A]W9D
75-t2258

AIW 9E

AIW9E
t5-12260

MW_3
HC ID: ---

MW_ 1
t1L Lt.l: ---

MW- 4

tiC ID: ---

MW- 5
HC ID: ---

MW- 6
HC ID: ---

DUP- GW

HC ID: ---

01 /1A/15

o1 /LA/15

o1 /L0/15

o1 /lo/t5

o1 /70/75

01 /to/75

01 /ro/15

01 /13/15
FI D44

o1 /L3/75
EID4A

o1 /L3 /L5
EID44

01 /T3/15
EID4A

01 /t3/15
EID4A

o'7 /t3/L5
EI D4A

o'7 /t3/L5
FID4A

< 0. 10
< 0.20
< 0.20

< 0.10
< 0.20
< 0.20
oo 1q

< 0.10
< 0.20
< 0.20
9L.'le"

< 0.10
< 0.20
< o.20
Qq d?

< 0.10
< 0.20
< o.20
81 .42

< 0.10
< 0.20
< o.20
87.33

< 0.10
< 0.20
< o.20
86.48

1.00 Diesel Range
1.0 Motor Oil Range

Mrneral oil-
o-T e rphenyl

1.00 Diesel Range
1.0 Motor Oi I Range

Mineral- oif
o-T e rphe nyf

1.00 Diesel Range
1.0 Moror Oj Fange

Mineral oif
o-T e rphe nyl-

1.00 Diesel Range
'I .0 Moror Oil Range

Mineral Oil
o- Te rphe nyf

1.00 Diesel Range
1.0 Molor Ojl Range

Mineraf Oif
o- Te rphenyl

1.00 Diesel Range
1 .0 I4olor O-Ll Range

Mineral Oi I
o- Te rpheny-l

1.00 Diesel Range
i .0 Moror Oi I Bange

Mineral Otl
o- Te rphenyl-

10
20
20

10
20
lll

10
)n
20

10
20
20

10
20
20

10
20
20

10
20
?.o

U
U
U

U
U
U

U
U
U

U
U
tl

U
U
U

U
U

U

U
U
U

Reported in mg/f. (ppm)

EFV-Effective Einaf Volume in mL.
DL-Dilution of extract prior to analysis.
Rl-Reporting -Iimit.

Diese.I range quantitation on total- peaks in the range from C12 Lo C24.
Motor Oj-I range quantitation on total peaks in the range fram C24 to C38.
Mineral OII range quantitation on totaf peaks in the range from C16 to C28.
HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I
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TPHD SURROGATE RECOVERY SUM!4ARY

Matrix: Water

(orER) :

QC Report No: AIWg-KTA
Project: PacifiCorp GW

TOT OUT

fnvestigation

Ch.ent fD

o-Terphenyl

MB-071015
LCS-071015
LCSD-0 7 1015
MW_3
MW_ 1
MW- 4

MW- 5
MW_ 6
DUP_ GW

Log

Q? q9-

81.0%
BB.39"
97.12
85.43

o? ao-

86.4%

0
0
0
0
0
0
0
0
0

I,CS/MB LIMITS

(s0-1s0)

Prep Method: SW351OC
Number Range: 15-12255 to

QC LIMITS

(s0-1s0)

r5-r2260

Page 1 for AIW9
EORM- I I TPTID
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ORGANICS ANAIYS I S DATA SI{EEI
NWTPTID bY GCIEID
Page 1 of I

Lab Sample ID: LCS-071015
LIMS ID: 75-12255
Matrix: Wacer . /t-r
DaLa Refease Authorized, \J\\ \
Repor f ed: 0t /L4/75 ' ' /

Sample ID: ICS-071015
LCS/LCSD

QC Report No: AIW9-KTA
Proj ect: Pacificorp GW Investigation

Date Sampled: NA
Date Recei ve.l: NA

Date Extracted LCS,/LCSDz 0'l /70/75 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Anafyzed LCSz al /L3/L5 13:06 Einal Extract Volume LCS: 1.0 mL
LCSD: O7l13l15 13:30 LCSD: 1.0 mL

I nstrument /Analys t LCS: EID4A,zML Dilution Factor LCS: 1.00
LCSD: EID A/ML LCSD: 1.00

Spike LCS Spike LCSD
Range LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

DreseI

o -Te rphenyl

Resufts reporled Ln mq/L
RPD caLcuLated using sample concentrations per SW846.

2.21 3.00 15.'1e" 2.28 3.00 16.a'a 0-4*

TPHD Surrogate Recovery

LCS LCSD
87.32 81.0?

EORM III
+:! i L-+ 

=-1 
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Arssflsr!@
INCORPORATED

TOTAI DIESEL RANGE HYDROCARBONS-EXTRACI ION REPORT

ARI ,-lob: AfW9
Proj ect: PacifiCorp GW Investiqation

01 /08/L5
Matrix: Water
Date Received:

ARI ID Client ID
S amp
Amt

Fina f
VOI

P rep
Dat e

L5-t2255-411015MB1 MethodBl-ank
l5-L2255-411015LCS1 Lab Controf
L5-12255-011015LCSD1 Lab Controf Dup

MW_3
MW- 1
MW- 4

MW_5
MW_ 6
D(IP_ GW

500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL

1.00 mL
1.00 mL
1.00 mL
1. OO mL
1. O0 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL

o'7 /la/15
01 /ta/t5
01 /ra/15
01 /LA/15
a] /L0/15
01 /t0/L5
a] /ta/15
a] /to/75
a] /La/15

15-122 55-ArW9A
15-12256-Arw98
L5-L2251-Arw9c
15-12258-A1w9D
15-12259-ArW9E
15-12260-Arw9E

Dr-esel Extraction Report
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FID: 4A-2C/RTX-1 AIW9LCSW1 FID:4A S IGNAIJ
GC Data- 15071108. d
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FID : 4A-2ClRTx-1 AIwgLCSDwI FID:4A S IGNAI
HPAAgo GC Data. 15071309, d
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Field_Collection_Start_Date Field_Collection_Start_Time Sample_ID Sample_Matrix Result_Parameter_Name Result_Value Result_Value_Units Result_Reporting_Limit Result_Detection_Limit Result_Data_Qualifier Result_Method Result_Lab_Name

7/8/2015 9:50:00 MW‐3 Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 9:50:00 MW‐3 Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 9:50:00 MW‐3 Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 10:40:00 MW‐1 Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 10:40:00 MW‐1 Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 10:40:00 MW‐1 Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:00:00 MW‐4 Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:00:00 MW‐4 Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:00:00 MW‐4 Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:35:00 MW‐5 Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:35:00 MW‐5 Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 12:35:00 MW‐5 Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:10:00 MW‐6 Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:10:00 MW‐6 Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:10:00 MW‐6 Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:00:00 DUP‐GW Water Diesel Range Organics 0.1 mg/l 0.1 0.02 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:00:00 DUP‐GW Water Lube Oil 0.2 mg/l 0.2 0.04 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA

7/8/2015 13:00:00 DUP‐GW Water Heavy Fuel Oil 0.2 mg/l 0.2 0 U NWTPH‐Dx Analytical Resources Inc (ARI), Seattle WA
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1 Introduction 

1.1 Purpose and Objective 
Clear Water Services (CWS) was contracted by KTA Associates, Inc. (KTA) to conduct a site 
investigation at PacifiCorp (PC)’s Chehalis, WA power plant. Site investigation activities 
focused on the assessment of potential impacts to subsurface soil and shallow groundwater 
within certain areas of the plant that were previously exposed to Mineral Oil releases in 2011 
and 2013. These releases were due to malfunctions with the plant’s Generator Step-up Unit 
(GSU)s #1 and #3. Mineral Oil is used as insulating fluid in these GSU transformers. 

The primary objective of this project is to determine if any residual impacts from Mineral Oil 
exposure exists in the subsurface soil and shallow groundwater at concentrations above the 
Washington Department of Ecology’s (WADOE) Model Toxics Control Act (MTCA) regulatory 
limits. Site investigation activities are being conducted under the WA DoE’s Voluntary Cleanup 
Program (VCP).  

This project is divided into two main phases. The first phase included monitoring well 
installation, in conjunction with various sampling and support tasks. The outcome of soil boring 
/ monitoring well installation activities and associated environmental sampling results are 
included within the Monitoring Well Installation and Support Tasks Report (MWIR) (Cardno, 
May 2015).  

The second phase of this project involves groundwater monitoring, conducted on a quarterly 
basis, including events completed in April, July and December 2015. There is one remaining 
event scheduled for March 2016. This Groundwater Monitoring Report (GWMR) details field 
methods, water level measurements, groundwater table elevations, flow direction assessment 
and sampling results for the third quarterly field event. All field efforts, in support of this third 
quarterly groundwater monitoring event, were conducted on 16 December, 2015.  

1.2 Scope of Work 
To meet the above stated objectives, the scope of work for quarterly groundwater monitoring 
consisted of the following field activities:  

• Coordination of pre- (field) mobilization tasks. 

• Collection of static groundwater level measurements.  

• Sampling of five groundwater monitoring wells. 

• Handling of project collected environmental samples. 

• Documentation of field activities. and,  

• Containment of investigation derived waste (IDW).   
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Prominent site features and well locations are shown on Figure 1.   

1.3 Report Organization  
This GWMR is organized into the following five sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Field Efforts 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions regarding the procedures and methods utilized for the groundwater monitoring 
tasks and subsequent results of the data collected are presented in the main text of this GWMR. 
Health & Safety Tailgate Forms, Monitoring Well Sampling and Water Quality Measurement 
Forms, Field Notebook entries, and Laboratory Chain-of-Custody Forms / Analytical Report are 
presented as Appendices A through D, respectively.
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Figure 1. Site Map with Monitoring Well and Prominent Features

Maximum extent of possible soil 
contamination from the November 
2013 GSU#3 release.  
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2 Site Background 

2.1 Site Description 
PacifiCorp owns and maintains a natural gas-fired combined cycle power plant, which produces 
520-megawatts of electricity. The plant is located at 1813 Bishop Road, Chehalis, Washington, 
in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living 
in and around the city. The plant is located 3 miles south of town, which consists mostly of small 
parks, farms, small pockets of light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer 
underlain by 45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. 
These soil-types are consistent with regional geologic mapping by Weigle and Foxworthy 
(1962) and a regional study for the Chehalis Generation facility (Dames and Moore 1994). 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium 
and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames 
and Moore 1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards 
Bishop Road and Berwick Creek. Regional investigations conducted by others (Dames and 
Moore 1994) have categorized the shallow aquifer in the area as unconfined or semi-confined. 
However, the shallow aquifer appears to exhibit the characteristics of a confined or semi-
confined system, primarily due to the low permeably silt cap immediately above the aquifer.  

2.2 Previous Mineral Oil Releases and Site Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the PC Chehalis Plant 
during the months of January through March, 2011. CCS removed floating product from the 
stormwater pond and ditch lines using oil booms, absorbent material, an oil skimmer and 
vacuum truck. The stormwater ditch lines were cleaned by removing impacted material down 
to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil 
contamination; additional soil and water sampling was conducted after cleanup.  

The main excavation occurred at or near GSU-1, the first plant transformer that caught fire and 
subsequently released mineral oil to the surrounding areas. Impacted soil was removed to a 
depth of six inches below the static groundwater line using olfactory methods (i.e., visual). 
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During the excavation, free product was noted floating on top of the water and absorbent 
materials were deployed in the excavation area to remove the product. All excavated materials 
were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located 
in Longview, WA for disposal.  

Once the excavations had been completed, the area around the GSU-1 transformer was 
backfilled with clean material and compacted to the required 95% compaction. All ditch lines 
were relined with clean gravel to prevent sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area 
was pumped to an on-site 1.7 million gallon diesel above ground storage tank (AST) and the 
AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during 
excavation activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls 
and 462 tons of 1 ¼” rock to help achieve the required 95% compaction standard.  

Most recently, GSU-3 experienced a similar malfunction in late 2013 to the one that occurred 
at GSU-1 in early 2011. Consequently, this malfunction caused the release of mineral oil around 
the base of the transformer unit and impacted the surface areas adjacent to it, the roadway and 
ditches and the area around the southwest corner of the plant building. The management of 
the release of mineral oil at GSU-3 was approached by PC and conducted by CCS in a similar 
fashion to the previous cleanup at GSU-1.  

2.3 Previous Site Investigations 
A Site Investigation (SI) was completed at the PC-Chehalis Plant on May 23rd through May 25th, 
2011. The SI was conducted to determine the following:  

• If groundwater had been impacted from the mineral oil spill;  

• If the water contained in the large AST, which was collected during excavation activities, 
exceeded any regulatory levels, and;  

• If surface water in the stormwater pond had been impacted from the mineral oil spill.  

The following activities were completed during the 2011 SI:  

• Six temporary monitoring wells were installed and sampled within the shallow water 
bearing zone;  

• Two water samples were collected from the AST at varying depths;  

• Two surface water samples were collected from the stormwater pond, and; 

• Three surface soil samples were collected downgradient of the mineral oil spill.  

The results of the 2011 SI are summarized as follows:  
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• One groundwater sample (GW-4) had a detection of Mineral Oil at 1100 µg/L, which 
exceeded the MTCA Method A Groundwater Cleanup Level of 500 µg/L;  

• One AST water sample (TS2) had a detection of Mineral Oil at 440 µg/L, which did not 
exceed the MTCA Method A Groundwater Cleanup Level;  

• One surface water sample (SW1) had a detection of Mineral Oil at 360 µg/L, which did 
not exceed the MTCA Method A Groundwater Cleanup Level, and;  

• One soil sample (SG1) had a detection of Mineral Oil at 160 mg/kg, which did not exceed 
the MTCA Method A Soil Cleanup Level of 4000 mg/Kg. 

Subsequent to the 2011 SI, a follow-up field investigation was undertaken in October and 
November of 2013. These follow-up tasks were conducted after a review of all field efforts and 
sampling results to date by WADOE VCP staff. The VCP stakeholders identified two hot spots 
near GSU#1. With concurrence from WADOE VCP staff, PacifiCorp and KTA agreed to 
investigate soil and groundwater at these two areas. This was undertaken to characterize the 
local groundwater flow to determine if the mineral oil released from GSU-1 had any longer-term 
impacts to the deeper subsurface soils, vadose zone and/or the local shallow groundwater from 
areas with previously identified concentrations of mineral oil above regulatory limits. The 
Groundwater Investigation Report (Cardno, 2014) presented data from this effort. Main 
investigative tasks and sampling results contained in this report are summarized below;   

The following activities were completed during the 2013 SI:  

• Drill, characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-1 thru SB-3 were analyzed for mineral oil.  

• Install permanent wells at two of the drilling locations, MW-1 and MW-3. Due to utility 
interferences, a well was not set at the location for MW-2. These activities took place on 
October 28 and 29, 2013. 

• A (relative) survey of the monitoring well casing elevations was conducted to aid in the 
determination of groundwater flow direction.  

• Groundwater was sampled from site wells MW-1 and MW-3. A one-time groundwater 
sample was collected at MW-2 during the extraction of the drill rods. These activities 
took place on November 1, 2013 – except for the MW-2 sample, which was collected 
earlier (10/29/2013). 

The results of the 2013 SI are summarized as follows:  

• One groundwater sample (MW-2) had a detection of Mineral Oil at 380 µg/L, which is 
below the MTCA Method A Groundwater Cleanup Level for Diesel Range Organics 
(DRO) – Mineral Oil of 500 µg/L. 

• There were no detections of Mineral Oil in any of the subsurface soil samples.  
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Following the release of Mineral Oil from GSU#3 in November 2013 and associated site 
cleanup efforts, PacifiCorp continued its environmental protection efforts in conjunction with 
their ongoing VCP actions. Through cooperative agreements between PC and WA DoE, a site 
investigation, similar to those previously implemented at the GSU#1 area, was implemented in 
the areas adjacent to and downgradient from GSU#3. Results of subsurface soil and electrical 
vault in-flow water sampling are presented in the MWIR (Cardno, May 2015). These SI efforts 
were undertaken on April 7-15, 2015.  

The following activities were completed during the 2015 SI: 

• Subsurface soil from 3 locations to ~30-feet below grade surface was characterized and 
sampled. Soil samples from the borings at SB-4 thru SB-6 were analyzed for Northwest 
Total Petroleum Hydrocarbon – Diesel range extended (NWTPH-Dx) / Mineral Oil. 

• Permanent wells were installed at all three 2015 boring locations. These wells are MW-
4, MW-5 and MW-6. The three new wells, along with the two previous wells (MW-1 and 
MW-3) were developed / re-developed. These activities took place on April 7 – 9, 2015. 

• A (relative) elevation survey of the monitoring well casings was conducted to aid in the 
determination of groundwater flow direction. This was completed on April 15, 2015. 

• A one-time sampling event was completed to test in-flow water within four deep electrical 
vaults adjacent to GSU’s #1 and #3. Water samples from these vaults was submitted for 
NWTPH-Dx / Mineral Oil. These activities took place on April 7, 2015. Figure 2 shows 
the location of these electrical vaults at the site relative to the GSUs and other site 
features.  

The Results presented in the 2015 MWIR are summarized as follows: 

• Soil from a depth of 5’ bgs collected at SB5 had a detection of DRO at 6.7 mg/Kg, which 
is below the MTCA Method A Soil Cleanup Level of 4,000 mg/Kg.  

• Electrical vault in-flow water from EMHM003 had a detection of DRO at 120 µg/L, which 
is below the MTCA Method A Groundwater Cleanup Level of 500 µg/L. 

• Electrical vault in-flow water from EMHC002 and its Duplicate (DUP-vault) had 
detections of DRO, both at 110 µg/L, which are below the MTCA Method A Groundwater 
Cleanup Level of 500 µg/L. 

• Electrical vault in-flow water from EMHC001 had detections of DRO, Mineral Oil and 
Residual Range Organics (RRO) at 1900 µg/L, 1300 µg/L and 320 µg/L, respectively. 
DRO and Mineral Oil detections exceed the MTCA Method A Groundwater Cleanup 
Level, but are, comparatively, below the 10,000 µg/L Industrial Stormwater General 
Permit (ISGP) Stormwater Benchmark for TPH.
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Figure 2. Electrical Vault / In-Flow Water Sampling Locations  
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3 Field Efforts 
Section 3 details the field efforts that were employed during the December 2015 quarterly 
groundwater sampling event and support tasks. These tasks included pre-field mobilization 
planning, collection of static groundwater level measurements, sampling of five monitoring 
wells, handling of project collected environmental samples, documentation of field activities and 
containment of investigation-derived waste (IDW). Any discrepancies between the 
Groundwater Investigation and Quarterly Monitoring Work Plan 2015/2016 (Cardno, April 2015) 
and the actual field methodologies utilized are also described in this section.    

3.1   Pre-Field Mobilization Planning  
The third quarterly groundwater monitoring event was scheduled for and conducted on 
December 16, 2015. CWS coordinated the scheduling of this event with PC and KTA staff to 
minimize any logistical impacts to plant operations and to the sampling event itself. The overall 
schedule had been discussed and approved during the planning phase and at the Kick-Off 
Meeting held on 13 March, 2015.  Pre field mobilization items considered also included health 
and safety concerns, coordination with the analytical testing facility and reservation / ordering / 
procurement / rental of all necessary field sampling equipment, monitoring instruments, 
personal protective equipment, and field consumables.  

Several days prior to initiation of groundwater sampling, CWS was in direct contact with the PC 
Environmental / Safety Analyst and the KTA Project Manager to finalize event coordination, site 
access and to receive the latest health & safety and site condition reports. The laboratory was 
consulted during this period and an order was placed for the sampling containers, as well as 
other necessary laboratory supplies. CWS retrieved the containers and supplies directly from 
the laboratory during mobilization to the PC site.    

3.1.1 Health and Safety 
A Site Specific Health and Safety Plan was drafted for the groundwater sampling events and is 
included as an Appendix to the Groundwater Investigation and Quarterly Monitoring Work Plan, 
2015/2016 (Cardno, April 2015). CWS adopted the appropriate sections of this plan. At a 
minimum this Health and Safety Plan provides emergency contact information, routes to the 
nearest medical and/or aid facilities and site specific work task and environmental /physical 
hazard information. Prior to the initiation of any field tasks, it is a mandatory requirement to 
conduct a tailgate safety meeting. The purpose of the Tailgate Safety Meetings is to review any 
expected site specific hazards, general task hazards, current / changed site conditions, to 
receive a briefing from PC, to discuss emergency procedures, and to review the daily work / 
task schedule. Such a Tailgate meeting was conducted on December 16, 2015, preceding the 
start of groundwater sampling tasks. Health and Safety Tailgate Meeting Forms are included in 
Appendix A.   
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3.2 Groundwater Level Measurements and Flow Direction Assessment 
Prior to sample collection, each monitoring well was opened and its expansion plug was 
removed. Ample time was allotted for each well to equilibrate to the current ambient air 
pressure. An electronic interface probe was used to gauge the presence/thickness of any 
accumulated free-phase hydrocarbon product and the distance from the top edge of the well 
casing to the surface of the water table (static water level) within each monitoring well. No 
hydrocarbon product was detected (to a minimum thickness of 0.01’) at any of the well, or 
otherwise observed in the purge water or the collected samples.  

The southwest corner of the GSU-1 containment wall was assigned an elevation of 100.00 feet 
above mean-sea level. A level survey was conducted to accurately determine the elevation of 
each monitoring well casing, based on the assigned elevation of the GSU-1 containment wall 
corner. Water level measurements were subtracted from their well casing elevations to 
calculate (relative) elevation of the groundwater table beneath each well location. Site 
groundwater elevations were highest at MW-1 and lowest at MW-6, at 93.45 and 90.80 feet 
above mean-sea level (amsl), respectively. On average the water table was 1.65 feet higher 
than during the previous round of sampling. The least difference of 0.91 feet (higher) was noted 
at MW-1 and the greatest difference of 2.36 feet (higher) was noted at MW-4. Table 1 lists the 
well casing elevations, depth to product, static water level measurements and groundwater 
elevations calculated for this quarterly event.   

Groundwater elevation contours were constructed and the flow direction was assessed. As in 
the previous sampling rounds, groundwater flow was noted to be generally east to west. 
Although not as pronounced as in the previous sampling round, there is a southwesterly pull 
on the groundwater table, flowing towards a small stream basin offsite in the same direction. 
Figure 3 shows the generalized groundwater flow direction along with the elevation contours. 

Table 1. Water Level Measurements and Groundwater Elevations 

Location 
Top PVC Well 

Casing                 
(ft amsl) 

Depth to Product 
(ft) 

Static Water Level 
Measurements (ft) 

Groundwater 
Elevation (ft amsl) 

SW corner GSU-1 
containment wall 

100.001 NA NA NA 

MW-1 97.76 Not Detected 4.31 93.45 

MW-3 97.57 Not Detected 4.21 93.36 

MW-4 97.64 Not Detected 4.34 93.30 

MW-5 97.08 Not Detected 4.80 92.28 

MW-6 96.18 Not Detected 5.38 90.80 

1All elevations are relative, as they are referenced to the top of the SW corner of the GSU-1 containment wall. This 
reference location has been assigned an elevation of 100.00’ amsl.  
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3.3 Groundwater Sampling  
Groundwater sampling events are scheduled for completion on a quarterly basis. This third 
event was completed on December 16, 2015. The groundwater sampling round was conducted 
on April 15th and the 2nd on July 8th, 2015. The remaining scheduled event is tentatively planned 
for late 1st quarter 2016 (March). Groundwater sampling activities were conducted using U.S. 
Environmental Protection Agency Low-Flow Sampling Techniques (USEPA, 1996, Rev 2010) 
(where pumping rates are matched to achieve minimal drawdown of the water column during 
pumping) and WA Department of Ecology (WADOE, 2011) accepted methodology. 
Groundwater samples at the PC-Chehalis Plant were collected and analyzed for mineral oil 
using the Northwest total petroleum hydrocarbons – diesel extended range (NWTPH-Dx) 
method. Monitoring well locations are presented on Figure 1.  

Prior to sampling, all five site monitoring wells were properly and effectively developed / re-
developed on April 9, during the 2015 SI field event. All monitoring wells were allowed to settle 
and equilibrate for at least three days prior to initial sampling activities. Well construction and 
development details are included in the MWIR (Cardno, May 2015). Monitoring wells were not 
re-developed between or prior to quarterly sampling rounds.  

A peristaltic pump, setup with dedicated platinum-cured Tygon® tubing, connected to 
dedicated, Teflon®-lined polyethylene tubing, was used to purge aquifer formation water and 
to obtain groundwater samples at each well location. Monitoring wells were purged until water 
quality readings had stabilized or a maximum of three casing volumes had been removed. 
Water quality parameter measurements were recorded during sample purging (stabilization 
assessment) and included: specific conductivity, temperature, pH, dissolved oxygen (DO) and 
turbidity. A summary of the final water quality measurements collected prior to sampling are 
presented in Table 2. 

Table 2 Summary of Water Quality Measurements 

Well ID 
Date / 

Sample 
Time 

Average 
Purge 
Rate 

(ml/min) 

Total 
Purge 

Volume 
(gal) 

Temp. 
(C°) pH Sp. Cond 

(µS/cm) 
Turbidity 

(NTU) 
Dissolved 
Oxygen 
(mg/L) 

**MW-1 
12/16/15 
(1245) 

100 1.5 13.49 5.83 119 28 3.61 

MW-3 
12/16/15 
(1330) 

100 1 12.10 5.79 109 32 3.85 

MW-4 
12/16/15 
(1205) 

100 1.5 11.72 5.79 80 89 3.81 

MW-5 
12/16/15 
(1105) 

100 0.5 12.39 5.77 98 28 4.41 

aDUP-GW 
12/16/15 
(1230) 

100 0.5 12.39 5.77 98 28 4.41 

MW-6 
12/16/15 
(1025) 

100 1 12.31 5.77 109 44 5.77 

**All wells are 2-inch diameter Sch40 PVC        aDuplicate sample was collected at MW-5  
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Samples were collected from the mid-screen depth or from the middle of the existing water 
column, whichever of these two scenarios was the deepest level. Table 3 lists water sample 
information, including parameters, testing methods and number of samples and duplicates. 
Sampling and water quality information collected at each well included purge rate, water level, 
parameter measurements and cumulative volume of groundwater purged from well at each well 
volume interval. Detailed well measurement, purging and sampling information is contained on 
the Monitoring Well Sampling and Water Quality Measurement Forms, which are include in 
Appendix B.   

Table 3. Groundwater Sample Collection Information 

Sample Type Analytical 
Parameter 

Sample 
Matrix 

Analytical 
Method 

No. of 
Samples 

No. of 
Duplicates 

Quarterly 
Groundwater 

Sampling Events 
Mineral Oil Water NWTPH-Dx 5 1 

 

3.4 Sample Handling, Field Documentation and Quality Assurance 
This section discussed field documentation and procedures used to handle and manage the 
environmental samples collected for laboratory analysis. Project quality assurance methods are 
also detailed.  

3.4.1 Field Documentation 
A logbook was used to document sampling and other support procedures performed during 
field activities. More specifically, the Field Activities Logbook entries provide a record of specific 
sample locations and collection information, any subcontractor activities, noting their role(s), 
describing the major equipment used at each sampling location and providing noteworthy 
observations, description of problems, or incidents and their resolutions. Completed field forms, 
planning and safety documents and the Field Activities Logbook were all stored in a weather-
proof file box, maintained on site, during all project work activities. Field Activity Logbook entries 
are included in Appendix C.   



Groundwater Monitoring Report 
3rd Quarterly Event – December 2015 

PacifiCorp Chehalis Plant 

January 2016 Clear Water Services  13 

Figure 3. Groundwater Elevations and Flow Direction 
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3.4.2 Sample Handling Procedures 
Disposable nitrile gloves were used by personnel collecting and handling all samples. Gloves 
were changed frequently and in between each sample collection to avoid cross contamination. 
Samples were collected into certified clean, laboratory supplied containers, with pre-measured 
amounts of preservatives, as appropriate.  

After the samples were collected they were appropriately labeled and placed in insulated 
coolers containing ice. This was done to keep the samples out of the direct sunlight and to 
maintain a temperature of as close to four degrees centigrade as possible. All project samples 
were hand-delivered to the contracted laboratory, Analytical Resources, Incorporated (ARI) 
laboratory in Tukwila, WA.  

3.4.2.1 Sample Identification, Labeling and Chain of Custody  
Samples were identified by their location and corresponding date of collection. Any quality 
control samples (e.g. duplicates) were also properly denoted. Sample identification numbers, 
including sample media type, location number, and other pertinent descriptions were recorded 
on field sheets completed for each location and sample.  

Chain of Custody (CoC) forms, detailing sample container, collection and possession 
information, were completed and accompanied each cooler shipment from the field to the 
laboratory. Date, time, sample identification, number of containers, analysis to be performed, 
and sampler/s in possession were recorded on each CoC. CoC records are included in 
Appendix D.  

3.4.3 Quality Assurance Methods 

3.4.3.1 Instrument Calibration 
All field instruments that required a zeroing and/or a user calibration were appropriately 
calibrated prior to or at the start of each day’s deployment per the instrument manufacturer’s 
instructions. Calibration checks against standards were performed at the beginning and 
periodically throughout each field day (if necessary / required) to verify equipment operation. 
Any calibration data was recorded in the field logbook. All calibration media (e.g. gas, liquid or 
otherwise) was properly stored and managed per manufacturer’s recommendations and 
according to applicable PC Plant requirements. 

3.4.3.2 Decontamination Procedures  
Any non-disposable equipment was decontaminated prior to its initial use and after completing 
a particular sampling or logging task. Decontamination wash consisted of the following: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 

> De-ionized water rinse. 
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> Drilling rigs, support vehicles, drill works, connection rods, augers and other large pieces of 
equipment would be decontaminated by power washing with a high-pressure steam cleaner 
only as described in Section 4 of the 2015 Project Work Plan (Cardno, April 2015).   

No such decontamination of any equipment was necessary in the field during this quarterly 
groundwater sampling round.  

3.5 Investigation Derived Waste 
Investigation-derived waste (IDW) generated during this quarterly groundwater sampling event 
consisted of excess purge water produced during well pumping and general sampling waste 
debris (spent gloves, paper, etc.). All purge water was containerized into a Department of 
Transportation (DOT)-17H approved open head 55-gallon drum. A “common” purge water 
collection drum was initiated during the first quarterly sampling event in April, 2015. This drum 
was properly labeled with its media contents, date of generation, location of origin, and 
contents’ owner. The drum was sealed with a fitted, gasketed lid and bolted band and placed 
on a pallet. Purge water from each subsequent sampling round is added to the “common” drum. 

Approximately 5.5 gallons of purge water was generated during this quarterly sampling event. 
All purge water was placed in the “common” groundwater event drum, which is stored onsite 
during and between sampling rounds. To date approximately 24 gallons of purge water has 
been contained in this drum.  

The purge water drum/pallet placement was approved by the PC Environmental / Safety 
Analyst – Project Manager. The storage location is secure and wholly within the PacifiCorp 
Chehalis property boundary. Additional IDW tasks, including testing, further staging, 
manifesting and disposal are being managed directly by PacifiCorp. No IDW was transported 
off of the site, nor manifested by CWS.  

3.6 Project Work Plan Discrepancies  
There were no significant or substantive changes, modifications, or revisions to the Project 
Work Plan (PWP) (Cardno, April 2015), nor discrepancies between the actual field tasks as 
performed and their description in the PWP. Methodologies as described in the PWP were 
followed and conducted and completed accordingly.   
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4 Analytical Results 

This section summarizes the results of the groundwater sampling activities completed at the 
PacifiCorp Chehalis Plant on December 16th, 2015. Samples were analyzed for mineral oil 
using Northwest methods for total petroleum hydrocarbons – diesel extended range (NWTPH-
Dx). These results are compared to the appropriate WA DoE MTCA Method A Cleanup Levels 
(WAC 173-340). The complete analytical report, including the CoC forms and electronic data 
deliverable table, are included in Appendix D.   

4.1 Comparison of Project Results to Regulatory Guidance  
Assessment of mineral oil in groundwater sample data results are compared to permissible 
values listed for WA DoE MTCA Method A Cleanup Levels for Groundwater (WAC 173-340-
720). MTCA’s definition of Mineral Oil means non-PCB mineral oil, typically used as an insulator 
and coolant in electrical devices such as transformers and capacitors measured using NWTPH-
Dx. The MTCA Method A Groundwater Cleanup Level for Mineral Oil of 500 µg/L is based on 
protection from noncarcinogenic effects during drinking water use. Additional PCB testing 
requirements listed under the MTCA groundwater section (173-340-720) do not apply to project 
sampling because PacifiCorp can demonstrate that: (1) The release originated from an 
electrical device that was manufactured after July 1, 1979; or (2) oil containing PCBs was never 
used in the equipment suspected as the source of the release; or (3) it can be documented that 
the oil released was recently tested and did not contain PCBs.  

4.2 Groundwater Sampling Results 
Five groundwater samples, along with one duplicate (duplicate from MW-5) were submitted to 
ARI Labs for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range 
Organics (DRO), Mineral Oil and Residual Range Organics (RRO) / heavy fuel oil. DRO 
quantitation would be noted on chromatograph peaks in the range from C12 to C24. Mineral Oil 
quantitation would be noted on chromatograph peaks in the range from C16 to C34. RRO 
quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, the 
DRO/RRO results would indicate the total diesel range extended (Dx) identified in a particular 
sample. Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

There were no reportable detections of DRO/RRO or Mineral Oil at any of the project tested 
well locations during this quarterly groundwater sampling event. Groundwater sampling results 
are presented in Table 4. 
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Table 4. Groundwater Sampling Results  

Sample ID Parameter Detection Limit 
µg/L 

Reporting 
Limit µg/L 

Result Value 
µg/L  

Data 
Qualifier 

MW-1 DRO 30 100 <100 U 

MW-1 Mineral Oil 60 200 <200 U 

MW-1 RRO 0 200 <200 U 

MW-3 DRO 30 100 <100 U 

MW-3 Mineral Oil 60 200 <200 U 

MW-3 RRO 0 200 <200 U 

MW-4 DRO 30 100 <100 U 

MW-4 Mineral Oil 60 200 <200 U 

MW-4 RRO 0 200 <200 U 

MW-5 DRO 30 100 <100 U 

MW-5 Mineral Oil 60 200 <200 U 

MW-5 RRO 0 200 <200 U 

DUP-GW DRO 30 100 <100 U 

DUP-GW Mineral Oil 60 200 <200 U 

DUP-GW RRO 0 200 <200 U 

MW-6 DRO 30 100 <100 U 

MW-6 Mineral Oil 60 200 <200 U 

MW-6 RRO 0 200 <200 U 

U = non-detect      Duplicate collected at MW-5
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EDD‐EIM Data Spreadsheet ‐ KTA Sampling at PacifiCorp, Chehalis WA

Data from 3rd Quarterly Sampling Event 

December 16th, 2015

Field_Collection_

Start_Date

Field_Collection_

Start_Time
Sample_ID

Sample_M

atrix

Sample_Preparation_

Method
Result_Parameter_Name

Result_

Value

Result_Value_

Units

Result_Reporting

_Limit

Result_Detection_

Limit

Result_Detection_

Limit_Type

Result_Data

_Qualifier
Result_Method

12/16/2015 10:25:00 MW‐6 Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 10:25:00 MW‐6 Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 10:25:00 MW‐6 Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

12/16/2015 11:05:00 MW‐5 Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 11:05:00 MW‐5 Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 11:05:00 MW‐5 Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

12/16/2015 12:05:00 MW‐4 Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 12:05:00 MW‐4 Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 12:05:00 MW‐4 Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

12/16/2015 12:45:00 MW‐1 Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 12:45:00 MW‐1 Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 12:45:00 MW‐1 Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

12/16/2015 13:30:00 MW‐3 Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 13:30:00 MW‐3 Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 13:30:00 MW‐3 Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

12/16/2015 12:30:00 DUP‐GW Water SW3510C Diesel Range Organics 0.1 mg/l 0.1 0.03 MDL U NWTPH‐Dx

12/16/2015 12:30:00 DUP‐GW Water SW3510C Mineral Oil 0.2 mg/l 0.2 0.06 MDL U NWTPH‐Dx

12/16/2015 12:30:00 DUP‐GW Water SW3510C Heavy Fuel Oil 0.2 mg/l 0.2 0 MDL U NWTPH‐Dx

**Duplicate sample collected at MW‐5
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1 Introduction 

1.1 Purpose and Objective 
Clear Water Services (CWS) was contracted by KTA Associates, Inc. (KTA) to conduct a site 
investigation at PacifiCorp’s Rocky Mountain Power (RMP) Chehalis, WA power plant. Site 
investigation activities focused on the assessment of potential impacts to subsurface soil and 
shallow groundwater within certain areas of the plant that were previously exposed to Mineral 
Oil releases in 2011 and 2013. These releases were due to malfunctions with the plant’s 
Generator Step-up Unit (GSU)s #1 and #3. Mineral Oil is used as insulating fluid in these GSU 
transformers. 

The primary objective of this project is to determine if any residual impacts from Mineral Oil 
releases exists in the subsurface soil and shallow groundwater at concentrations above 
Washington Department of Ecology’s (WADOE) Model Toxics Control Act (MTCA) regulatory 
limits. Site investigation activities are being conducted under WA DoE’s Voluntary Cleanup 
Program (VCP).  

This project is divided into two main phases. The first phase included monitoring well 
installation, in conjunction with various sampling and support tasks. The outcome of soil boring 
/ monitoring well installation activities and associated environmental sampling results are 
included within the Monitoring Well Installation and Support Tasks Report (MWIR) (Cardno, 
May 2015).  

The second phase of this project involves groundwater monitoring, conducted on a quarterly 
basis. Previous monitoring events were completed in April, July and December of 2015. The 
current, and final scheduled, monitoring event was complete in March 2016. This Groundwater 
Monitoring Report (GWMR) details field methods, water level measurements, groundwater 
table elevations, flow direction assessment and sampling results for the forth quarterly field 
event. All field efforts, in support of this forth quarterly groundwater monitoring event, were 
conducted on 22 March, 2016.  

1.2 Scope of Work 
To meet the above stated objectives, the scope of work for quarterly groundwater monitoring 
consisted of the following field activities:  

 Coordination of pre- (field) mobilization tasks, 

 Collection of static groundwater level measurements,  

 Sampling of five groundwater monitoring wells, 

 Handling of project collected environmental samples, 
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 Documentation of field activities,  

 Containment of investigation derived waste (IDW), and  

 Generation of an event-specific groundwater monitoring report.    

Prominent site features and well locations are shown on Figure 1.   

1.3 Report Organization  
This GWMR is organized into the following five sections: 

> Section 1.0 Introduction 

> Section 2.0 Site Background 

> Section 3.0 Field Efforts 

> Section 4.0 Analytical Results 

> Section 5.0 References 

Discussions regarding the procedures and methods utilized for the groundwater monitoring 
tasks and subsequent results of the data collected are presented in the main text of this GWMR. 
Health & Safety Tailgate Forms, Monitoring Well Sampling and Water Quality Measurement 
Forms, Field Notebook entries, and the Analytical Report (along with the electronic data 
deliverable formatted for submission to WADoE’s Environmental Information Management 
system) are presented as Appendices A through D, respectively. 
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Figure 1. Site Map with Monitoring Well and Prominent Features
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2 Site Background 

2.1 Site Description 
Rocky Mountain Power owns and maintains a natural gas-fired combined cycle power plant, 
which produces 520-megawatts of electricity. The plant is located at 1813 Bishop Road, 
Chehalis, Washington, in the Chehalis River Valley.  

The Chehalis River Valley is considered a rural area, with approximately 7,000 residents living 
in and around the city. The plant is located 3 miles south of town, which consists mostly of small 
parks, farms, small pockets of light industrial areas, and a few housing subdivisions.  

2.1.1 Geology 
The overall soil-type distribution at the site consists of low permeability silt and clay layer 
underlain by 45 to 50 feet of water-bearing sand and gravel, underlain by a silt and clay aquitard. 
These soil-types are consistent with regional geologic mapping by Weigle and Foxworthy 
(1962) and a regional study for the Chehalis Generation facility (Dames and Moore 1994). 
These regional studies classify the upper 50 feet of soil in the area of the site as recent alluvium 
and glaciofluvial sediments. The aquitard found at approximately 50 feet bgs is widespread, is 
often described as blue-gray, clayey silt, and is reported to be more than 100 feet thick (Dames 
and Moore 1994).  

2.1.2 Hydrogeology 
The groundwater flow direction beneath the site is assumed to travel south/southwest towards 
Bishop Road and Berwick Creek. Regional investigations conducted by others (Dames and 
Moore 1994) have categorized the shallow aquifer in the area as unconfined or semi-confined. 
However, the shallow aquifer appears to exhibit the characteristics of a confined or semi-
confined system, primarily due to the low permeably silt cap immediately above the aquifer.  

2.2 Previous Mineral Oil Releases and Site Cleanup Efforts 
Cowlitz Clean Sweep (CCS) completed a site cleanup (CCS 2011) at the RMP Chehalis Plant 
during the months of January through March, 2011. CCS removed floating product from the 
stormwater pond and ditch lines using oil booms, absorbent material, an oil skimmer and 
vacuum truck. The stormwater ditch lines were cleaned by removing impacted material down 
to the clay layer.  

CCS sampled affected areas and ditches for analysis to determine the extent of oil 
contamination; additional soil and water sampling was conducted after cleanup.  

The main excavation occurred at or near GSU-1, the first plant transformer that caught fire and 
subsequently released mineral oil to the surrounding areas. Impacted soil was removed to a 
depth of six inches below the static groundwater line using olfactory methods (i.e., visual). 



Groundwater Monitoring Report 
4th Quarterly Event – March 2016 

Rocky Mountain Power, Chehalis Plant 

April 2016 Clear Water Services  5 

During the excavation, free product was noted floating on top of the water and absorbent 
materials were deployed in the excavation area to remove the product. All excavated materials 
were loaded onto waiting dump trucks and taken to the Weyerhaeuser transfer station located 
in Longview, WA for disposal.  

Once the excavations had been completed, the area around the GSU-1 transformer was 
backfilled with clean material and compacted to the required 95% compaction. All ditch lines 
were relined with clean gravel to prevent sediment loss and water quality issues.  

Water collected during excavation activities completed near and around the transformer area 
was pumped to an on-site 1.7 million gallon diesel above ground storage tank (AST) and the 
AST containment area. 

CCS removed 845 tons of rock and soil and 8,869 gallons of water from affected areas during 
excavation activities. CCS backfilled the excavations with 92 tons of 2 to 4 inch quarry spalls 
and 462 tons of 1 ¼” rock to help achieve the required 95% compaction standard.  

Most recently, GSU-3 experienced a similar malfunction in late 2013 to the one that occurred 
at GSU-1 in early 2011. Consequently, this malfunction caused the release of mineral oil around 
the base of the transformer unit and impacted the surface areas adjacent to it, the roadway and 
ditches and the area around the southwest corner of the plant building. The management of 
the release of mineral oil at GSU-3 was approached by RMP and conducted by CCS in a similar 
fashion to the previous cleanup at GSU-1.  

2.3 Previous Site Investigations 
A Site Investigation (SI) was completed at the RMP-Chehalis Plant on May 23rd through May 
25th, 2011. The SI was conducted to determine the following:  

 If groundwater had been impacted from the mineral oil spill;  

 If the water contained in the large AST, which was collected during excavation activities, 
exceeded any regulatory levels, and;  

 If surface water in the stormwater pond had been impacted from the mineral oil spill.  

The following activities were completed during the 2011 SI:  

 Six temporary monitoring wells were installed and sampled within the shallow water 
bearing zone;  

 Two water samples were collected from the AST at varying depths;  

 Two surface water samples were collected from the stormwater pond, and; 

 Three surface soil samples were collected downgradient of the mineral oil spill.  

The results of the 2011 SI are summarized as follows:  
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 One groundwater sample (GW-4) had a detection of Mineral Oil at 1100 µg/L, which 
exceeded the MTCA Method A Groundwater Cleanup Level of 500 µg/L;  

 One AST water sample (TS2) had a detection of Mineral Oil at 440 µg/L, which did not 
exceed the MTCA Method A Groundwater Cleanup Level;  

 One surface water sample (SW1) had a detection of Mineral Oil at 360 µg/L, which did 
not exceed the MTCA Method A Groundwater Cleanup Level, and;  

 One soil sample (SG1) had a detection of Mineral Oil at 160 mg/kg, which did not exceed 
the MTCA Method A Soil Cleanup Level of 4000 mg/Kg. 

Subsequent to the 2011 SI, a follow-up field investigation was undertaken in October and 
November of 2013. These follow-up tasks were conducted after a review of all field efforts and 
sampling results to date by WADOE VCP staff. The VCP stakeholders identified two hot spots 
near GSU#1. With concurrence from WADOE VCP staff, PacifiCorp and KTA agreed to 
investigate soil and groundwater at these two areas. This was undertaken to characterize the 
local groundwater flow to determine if the mineral oil released from GSU-1 had any longer-term 
impacts to the deeper subsurface soils, vadose zone and/or the local shallow groundwater from 
areas with previously identified concentrations of mineral oil above regulatory limits. The 
Groundwater Investigation Report (Cardno, 2014) presented data from this effort. Main 
investigative tasks and sampling results contained in this report are summarized below;   

The following activities were completed during the 2013 SI:  

 Drill, characterize and sample subsurface soil from 3 locations to ~30-feet below grade 
surface. Soil samples from the borings at SB-1 thru SB-3 were analyzed for mineral oil.  

 Install permanent wells at two of the drilling locations, MW-1 and MW-3. Due to utility 
interferences, a well was not set at the location for MW-2. These activities took place on 
October 28 and 29, 2013. 

 A (relative) survey of the monitoring well casing elevations was conducted to aid in the 
determination of groundwater flow direction.  

 Groundwater was sampled from site wells MW-1 and MW-3. A one-time groundwater 
sample was collected at MW-2 during the extraction of the drill rods. These activities 
took place on November 1, 2013 – except for the MW-2 sample, which was collected 
earlier (10/29/2013). 

The results of the 2013 SI are summarized as follows:  

 One groundwater sample (MW-2) had a detection of Mineral Oil at 380 µg/L, which is 
below the MTCA Method A Groundwater Cleanup Level for Diesel Range Organics 
(DRO) – Mineral Oil of 500 µg/L. 

 There were no detections of Mineral Oil in any of the subsurface soil samples.  
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Following the release of Mineral Oil from GSU#3 in November 2013 and the ensuing site 
cleanup efforts, RMP continued its environmental protection efforts in conjunction with their 
ongoing VCP actions. Through cooperative agreements between RMP and WADOE, a site 
investigation, similar to those previously implemented at the GSU#1 area, was implemented in 
the areas adjacent to and downgradient from GSU#3. Results of subsurface soil and electrical 
vault in-flow water sampling are presented in the MWIR (Cardno, May 2015). These SI efforts 
were undertaken on April 7-15, 2015.  

The following activities were completed during the 2015 SI: 

 Subsurface soil from 3 locations to ~30-feet below grade surface was characterized and 
sampled. Soil samples from the borings at SB-4 thru SB-6 were analyzed for Northwest 
Total Petroleum Hydrocarbon – Diesel range extended (NWTPH-Dx) / Mineral Oil. 

 Permanent wells were installed at all three 2015 boring locations. These wells are MW-
4, MW-5 and MW-6. The three new wells, along with the two previous wells (MW-1 and 
MW-3) were developed / re-developed. These activities took place on April 7 – 9, 2015. 

 A (relative) elevation survey of the monitoring well casings was conducted to aid in the 
determination of groundwater flow direction. This was completed on April 15, 2015. 

 A one-time sampling event was completed to test in-flow water within four deep electrical 
vaults adjacent to GSU’s #1 and #3. Water samples from these vaults was submitted for 
NWTPH-Dx / Mineral Oil. These activities took place on April 7, 2015. Figure 2 shows 
the location of these electrical vaults at the site relative to the GSUs and other site 
features.  

The Results presented in the 2015 MWIR are summarized as follows: 

 Soil from a depth of 5’ bgs collected at SB-5 had a detection of DRO at 6.7 mg/Kg, which 
is below the MTCA Method A Soil Cleanup Level of 4,000 mg/Kg.  

 Electrical vault in-flow water from EMHM003 had a detection of DRO at 120 µg/L, which 
is below the MTCA Method A Groundwater Cleanup Level of 500 µg/L. 

 Electrical vault in-flow water from EMHC002 and its Duplicate (DUP-vault) had 
detections of DRO, both at 110 µg/L, which are below the MTCA Method A Groundwater 
Cleanup Level of 500 µg/L. 

 Electrical vault in-flow water from EMHC001 had detections of DRO, Mineral Oil and 
Residual Range Organics (RRO) at 1900 µg/L, 1300 µg/L and 320 µg/L, respectively. 
DRO and Mineral Oil detections exceed the MTCA Method A Groundwater Cleanup 
Level, but are, comparatively, below the 10,000 µg/L Industrial Stormwater General 
Permit (ISGP) Stormwater Benchmark for TPH.
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Figure 2. Electrical Vault / In-Flow Water Sampling Locations  
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3 Field Efforts 
Section 3 details the field efforts that were employed during the March 2016 quarterly 
groundwater sampling event and support tasks. These tasks included pre-field mobilization 
planning, collection of static groundwater level measurements, sampling of five monitoring 
wells, handling of project collected environmental samples, documentation of field activities and 
containment of investigation-derived waste (IDW). Any discrepancies between the 
Groundwater Investigation and Quarterly Monitoring Work Plan 2015/2016 (Cardno, April 2015) 
and the actual field methodologies utilized are also described in this section.    

3.1   Pre-Field Mobilization Planning  
The forth quarterly groundwater monitoring event was scheduled for and conducted on March 
22, 2016. CWS coordinated the scheduling of this event with RMP and KTA staff to minimize 
any logistical impacts to plant operations and to the sampling event itself. The overall schedule 
had been discussed and approved during the planning phase and at the Kick-Off Meeting held 
on 13 March, 2015.  Pre-field mobilization items included consideration of and preparation for 
health and safety concerns, scheduling staff, coordination with the analytical testing facility and 
reservation / ordering / procurement / rental of all necessary field sampling equipment, 
monitoring instruments, personal protective equipment, and field consumables.  

Several days prior to initiation of groundwater sampling, CWS was in direct contact with the 
RMP Environmental / Safety Analyst and the KTA Project Manager to finalize event 
coordination, site access and to receive the latest health & safety and site condition reports. 
The laboratory was consulted during this period and an order was placed for the sampling 
containers, as well as other necessary laboratory supplies. CWS retrieved the containers and 
supplies directly from the laboratory during mobilization to the RMP site.    

3.1.1 Health and Safety 
A Site Specific Health and Safety Plan was drafted for the groundwater sampling events and is 
included as an Appendix to the Groundwater Investigation and Quarterly Monitoring Work Plan, 
2015/2016 (Cardno, April 2015). CWS adopted the appropriate sections of this plan. At a 
minimum this Health and Safety Plan provides emergency contact information, routes to the 
nearest medical and/or aid facilities, site specific work tasks and environmental /physical 
hazard information. Prior to the initiation of any field tasks, it is a mandatory requirement to 
conduct a Tailgate Safety Meeting. The purpose of the Tailgate Safety Meetings is to review 
any expected site specific hazards, general task hazards, current / changed site conditions, to 
receive a briefing from the RMP site representative, to discuss emergency procedures, and to 
review the daily work / task schedule. Such a Tailgate meeting was conducted on March 22, 
2016, preceding the start of groundwater sampling tasks. A completed Health and Safety 
Tailgate Meeting Form is included in Appendix A.   
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3.2 Groundwater Level Measurements and Flow Direction Assessment 
Prior to sample collection, each monitoring well was opened and its expansion plug was 
removed. Ample time was allotted for each well to equilibrate to the current ambient air 
pressure. An electronic interface probe was used to check for the presence/thickness of any 
accumulated free-phase hydrocarbon product and to measure the distance from the top edge 
of the PVC well casing to the surface of the water table (static water level) within each 
monitoring well. No hydrocarbon product was detected (to a minimum thickness of 0.01’) at any 
of the project wells, or was otherwise visually observed in the purge water, observation well or 
the collected samples.  

The southwest corner of the GSU-1 containment wall was assigned an elevation of 100.00 feet 
above mean-sea level. A level survey was conducted to accurately determine the elevation of 
each monitoring well casing, using the assigned elevation of the GSU-1 containment wall corner 
as a benchmark. Water level measurements were subtracted from their well casing elevations 
to calculate (relative) elevation of the groundwater table beneath each well location. Site 
groundwater elevations were highest at MW-1 and lowest at MW-6, at 94.23 and 91.88 feet 
above mean-sea level (amsl), respectively. On average the water table was 0.69 feet higher 
than during the previous round of sampling, with the least difference of 0.23 feet (higher) noted 
at MW-3 and the greatest difference of 1.08 feet (higher) noted at MW-6. Groundwater gradient 
was 0.0077 ft/ft, or 0.77%. Table 1 lists the well casing elevations, depth to product, static water 
level measurements and groundwater elevations calculated for this quarterly event.   

Groundwater elevation contours were constructed and the flow direction was assessed. As 
noted during previous sampling rounds, groundwater flow this round was noted to be east to 
west. A steepening gradient was noted toward the northern end and more even contour spacing 
was noted toward the southern end of the site. As seen in previous sampling rounds the 
groundwater table is deflected southwesterly, flowing towards a small stream basin offsite in 
the same direction. Figure 3 shows the generalized groundwater flow direction along with the 
elevation contours. 

Table 1. Water Level Measurements and Groundwater Elevations 

Location 
Top PVC Well 

Casing            
(ft amsl) 

Depth to Product 
(ft) 

Static Water Level 
Measurements (ft) 

Groundwater 
Elevation (ft amsl) 

SW corner GSU-1 
containment wall 

100.001 NA NA NA 

MW-1 97.76 Not Detected 3.53 94.23 

MW-3 97.57 Not Detected 3.98 93.59 

MW-4 97.64 Not Detected 3.77 93.87 

MW-5 97.08 Not Detected 4.02 93.06 

MW-6 96.18 Not Detected 4.30 91.88 

1All elevations are relative, as they are referenced to the top of the SW corner of the GSU-1 containment wall. This 
reference location has been assigned an elevation of 100.00’ amsl.  
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3.3 Groundwater Sampling  
Groundwater sampling events were scheduled for completion on a quarterly basis. This forth 
event was completed on March 22, 2016. Previous groundwater sampling events were 
conducted on (1) April 15th, (2) July 8th, and (3) December 16th, 2015. There are no additional 
groundwater sampling events scheduled. Groundwater sampling activities were conducted 
using U.S. Environmental Protection Agency Low-Flow Sampling Techniques (USEPA, 1996, 
Rev 2010) (where pumping rates are matched to achieve minimal drawdown of the water 
column during pumping) and WA Department of Ecology (WADOE, 2011) accepted 
methodology. Groundwater samples at the RMP-Chehalis Plant were collected and analyzed 
for mineral oil using the Northwest total petroleum hydrocarbons – diesel extended range 
(NWTPH-Dx) method. Monitoring well locations are presented on Figure 1.  

Prior to sampling, all five site monitoring wells were properly and effectively developed / re-
developed on April 9, during the 2015 SI field event. All monitoring wells were allowed to settle 
and equilibrate for at least three days prior to initial sampling activities. Well construction and 
development details are included in the MWIR (Cardno, May 2015). Monitoring wells were not 
re-developed between or prior to quarterly sampling rounds.  

A peristaltic pump, setup with dedicated platinum-cured Tygon® tubing, connected to 
dedicated, Teflon®-lined polyethylene tubing, was used to purge groundwater and to obtain 
samples at each well location. Monitoring wells were purged until water quality readings had 
stabilized or a maximum of three casing volumes had been removed. Water quality parameter 
measurements were recorded during sample purging (stabilization assessment) and included: 
specific conductivity, temperature, pH, dissolved oxygen (DO) and turbidity. A summary of the 
final water quality measurements collected prior to sampling are presented in Table 2. 

Table 2 Summary of Water Quality Measurements 

**Well ID 
Date / 

Sample 
Time 

Average 
Purge 
Rate 

(ml/min) 

Total 
Purge 

Volume 
(gal) 

Temp. 
(C°) pH Sp. Cond 

(µS/cm) 
Turbidity 

(NTU) 
Dissolved 
Oxygen 
(mg/L) 

MW-1 
3/22/16 
(1130) 

100 2 12.2 6.69 158.7 2.7 1.82 

aDUP-GW 
3/22/16 
(1600) 

100 2 12.2 6.69 158.7 2.7 1.82 

MW-3 
3/22/16 
(1250) 

100 1.5 11.3 6.23 115.7 8.30 2.50 

MW-4 
3/22/16 
(1010) 

100 1.5 10.3 6.63 89.6 10.9 0.51 

MW-5 
3/22/16 
(1445) 

100 1 12.0 6.51 128.9 3.9 0.95 

MW-6 
3/22/16 
(1400) 

100 1.5 13.4 6.31 139.6 17.1 2.27 

**All wells are 2-inch diameter Sch40 PVC        aDuplicate sample was collected at MW-1  
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Samples were collected from either mid-screen depth or from the middle of the existing water 
column, depending on which of these two scenarios occurred at the time of sampling. Table 3 
lists water sampling information; including parameters, testing methods and number of samples 
and duplicates. Sampling and water quality information collected at each well included average 
purge rate, water level, parameter measurements and cumulative volume of groundwater 
purged from well at each well volume interval. Detailed well measurement, purging and 
sampling information is contained on the Monitoring Well Sampling and Water Quality 
Measurement Forms, which are include in Appendix B.   

Table 3. Groundwater Sample Collection Information 

Sample Type Analytical 
Parameter 

Sample 
Matrix 

Analytical 
Method 

No. of 
Samples 

No. of 
Duplicates 

Quarterly 
Groundwater 

Sampling Events 
Mineral Oil Water NWTPH-Dx 5 1 

 

3.4 Sample Handling, Field Documentation and Quality Assurance 
This section discussed field documentation and procedures used to handle and manage the 
environmental samples collected for laboratory analysis. Project quality assurance methods are 
also detailed.  

3.4.1 Field Documentation 
A logbook was used to document sampling and other support procedures performed during 
field activities. More specifically, the Field Activities Logbook entries provide a record of specific 
sample locations and collection information, any subcontractor activities, noting their role(s), 
describing the major equipment used at each sampling location and providing noteworthy 
observations, description of problems, or incidents and their resolutions. Completed field forms, 
planning and safety documents and the Field Activities Logbook were all stored in a weather-
proof file box, maintained on site, during all project work activities. Field Activity Logbook entries 
are included in Appendix C.   
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Figure 3. Groundwater Elevations and Flow Direction 
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3.4.2 Sample Handling Procedures 
Disposable nitrile gloves were used by personnel when collecting and handling of any samples. 
Gloves were changed frequently and in between each sample collection to avoid cross 
contamination. Samples were collected into certified clean, laboratory supplied containers, with 
pre-measured amounts of preservatives, as appropriate.  

Once the samples were collected they were appropriately labeled and placed into an insulated 
cooler containing ice. This was done to keep the samples out of the direct sunlight and to 
maintain a temperature of as close to four degrees centigrade as possible. All project samples 
were hand-delivered to the contracted laboratory, Analytical Resources, Incorporated (ARI) 
laboratory in Tukwila, WA.  

3.4.2.1 Sample Identification, Labeling and Chain of Custody  

Samples were identified by their location and corresponding date of collection. Any quality 
control samples (e.g. duplicates) were also properly denoted. Sample identification numbers, 
including sample media type, location number, and other pertinent descriptions were recorded 
on field sheets completed for each location and sample.  

Chain of Custody (CoC) forms, detailing sample container, collection and possession 
information, were completed and accompanied each cooler shipment from the field to the 
laboratory. Date, time, sample identification, number of containers, analysis to be performed, 
and sampler/s in possession were recorded on each CoC. CoC records are included in 
Appendix D.  

3.4.3 Quality Assurance Methods 

3.4.3.1 Instrument Calibration 

All field instruments that required a zeroing and/or a user calibration were appropriately 
calibrated prior to or at the start of each day’s deployment per the instrument manufacturer’s 
instructions. Calibration checks against standards were performed at the beginning and 
periodically throughout each field day (if necessary / required) to verify equipment operation. 
Any calibration data was recorded in the field logbook. All calibration media (e.g. gas, liquid or 
otherwise) was properly stored and managed per manufacturer’s recommendations and 
according to applicable RMP Plant requirements. 

3.4.3.2 Decontamination Procedures  

Non-disposable equipment (e.g. interface probe) was decontaminated prior to its initial use and 
after completing a particular sampling or logging task. Decontamination wash consisted of the 
following: 

> non-phosphate detergent (Alconox) and water wash;  

> tap water rinse; and 
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> De-ionized water rinse. 

> Drilling rigs, support vehicles, drill works, connection rods, augers and other large pieces of 
equipment would be decontaminated by power washing with a high-pressure steam cleaner 
only as described in Section 4 of the 2015 Project Work Plan (Cardno, April 2015).   

Decontamination of appropriate equipment was conducted in the field during this quarterly 
groundwater sampling round, as specified above.  

3.5 Investigation Derived Waste 
Investigation-derived waste (IDW) generated during this quarterly groundwater sampling event 
consisted of excess purge water produced during well pumping, decontamination rinse, and 
general sampling waste debris (spent gloves, paper, etc.). All purge water was containerized 
into a Department of Transportation (DOT)-17H approved open head 55-gallon drum. A 
“common” purge water collection drum was initiated during the first quarterly sampling event in 
April, 2015. This drum was properly labeled with its media contents, date of generation, location 
of origin, and contents’ owner. The drum was sealed with a solid lid, complete with fitted gasket, 
which was secured with a bolted band and placed onto a pallet. Purge water from each 
subsequent sampling round has been added to this “common” drum. 

Approximately 9.5 gallons of purge water was generated during this quarterly sampling event. 
All purge water was placed into the “common” groundwater event drum, which is stored onsite 
during and between sampling rounds. To date approximately 34 gallons of purge water has 
been contained in this drum.  

The purge water drum/pallet placement was approved by the RMP Environmental / Safety 
Analyst – Project Manager. The storage location is secure and wholly within the Rocky 
Mountain Power Chehalis – Plant property boundary. Additional IDW tasks, including testing, 
further staging, manifesting and disposal are being managed directly by RMP. No IDW was 
transported off of the site, nor manifested by CWS.  

3.6 Project Work Plan Discrepancies  
No significant or substantive changes, modifications, or revisions to the Project Work Plan 
(PWP) (Cardno, April 2015) were instituted, nor were there any discrepancies between the 
actual field tasks as performed and their description in the PWP. Groundwater sampling, 
sample management and related event tasks, were conducted and completed in accordance 
with methodologies as described in the PWP.   
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4 Analytical Results 

This section summarizes the results of the groundwater sampling activities completed at the 
RMP Chehalis Plant on March 22nd, 2016. Samples were analyzed for mineral oil using 
Northwest methods for total petroleum hydrocarbons – diesel extended range (NWTPH-Dx). 
These results are compared to the appropriate WA DoE MTCA Method A Cleanup Levels (WAC 
173-340). The complete analytical report, including the CoC forms and electronic data 
deliverable summary table, are included in Appendices D-1 and D-2, respectively.   

4.1 Comparison of Project Results to Regulatory Guidance  
Assessment of mineral oil in groundwater sample data results are compared to permissible 
values listed for WA DoE MTCA Method A Cleanup Levels for Groundwater (WAC 173-340-
720). MTCA’s definition of Mineral Oil means non-PCB mineral oil, typically used as an insulator 
and coolant in electrical devices such as transformers and capacitors measured using NWTPH-
Dx. The MTCA Method A Groundwater Cleanup Level for Mineral Oil of 500 µg/L is based on 
protection from noncarcinogenic effects during drinking water use. Additional PCB testing 
requirements listed under the MTCA groundwater section (173-340-720) do not apply to project 
sampling because RMP can demonstrate that: (1) The release originated from an electrical 
device that was manufactured after July 1, 1979; or (2) oil containing PCBs was never used in 
the equipment suspected as the source of the release; or (3) it can be documented that the oil 
released was recently tested and did not contain PCBs.  

4.2 Groundwater Sampling Results 
Five groundwater samples, along with one duplicate (duplicate from MW-1) were submitted to 
ARI Labs for Mineral Oil analysis via NWTPH-Dx. Results are reported as Diesel Range 
Organics (DRO), Mineral Oil and Residual Range Organics (RRO) / heavy fuel oil / motor oil. 
DRO quantitation would be noted on chromatograph peaks in the range from C12 to C24. 
Mineral Oil quantitation would be noted on chromatograph peaks in the range from C16 to C34. 
RRO quantitation was noted on chromatograph peaks in the range from C24 to C38. Combined, 
the DRO/RRO results would indicate the total diesel range extended (Dx) identified in a 
particular sample. Mineral Oil, therefore, is a subset of the total DRO/RRO concentration.  

There were no reportable detections of DRO/RRO or Mineral Oil at any of the project tested 
well locations, including field quality control samples (duplicates), during this quarterly 
groundwater sampling event. Groundwater sampling results are presented in Table 4. 
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Table 4. Groundwater Sampling Results  

Sample ID Parameter Detection Limit 
µg/L 

Reporting 
Limit µg/L 

Result Value 
µg/L  

Data 
Qualifier 

MW-1 DRO 30 100 <100 U 

MW-1 Mineral Oil 100 200 <200 U 

MW-1 RRO 60 200 <200 U 

DUP-GW DRO 30 100 <100 U 

DUP-GW Mineral Oil 100 200 <200 U 

DUP-GW RRO 60 200 <200 U 

MW-3 DRO 30 100 <100 U 

MW-3 Mineral Oil 100 200 <200 U 

MW-3 RRO 60 200 <200 U 

MW-4 DRO 30 100 <100 U 

MW-4 Mineral Oil 100 200 <200 U 

MW-4 RRO 60 200 <200 U 

MW-5 DRO 30 100 <100 U 

MW-5 Mineral Oil 100 200 <200 U 

MW-5 RRO 60 200 <200 U 

MW-6 DRO 30 100 <100 U 

MW-6 Mineral Oil 100 200 <200 U 

MW-6 RRO 60 200 <200 U 

U = non-detect      Duplicate collected at MW-1
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

KTA Associates, Inc

RE: PacifiCorp GW Investigation

Seattle, WA 98104

800 Fifth Avenue  Suite 4100

Lenora Westbrook

Please find enclosed sample receipt documentation and analytical results for samples from the project 

referenced above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

01 April 2016

Associated Work Order(s) Associated SDG ID(s) 

16C0025 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the reqirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Mark Harris, Project Manager PJLA Testing
Accreditation # 66169Cert# 100006
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-4 16C0025-01 Water 22-Mar-2016 10:10 22-Mar-2016 17:05

MW-1 16C0025-02 Water 22-Mar-2016 11:30 22-Mar-2016 17:05

MW-3 16C0025-03 Water 22-Mar-2016 12:50 22-Mar-2016 17:05

MW-6 16C0025-04 Water 22-Mar-2016 14:00 22-Mar-2016 17:05

MW-5 16C0025-05 Water 22-Mar-2016 14:45 22-Mar-2016 17:05

DUP-GW 16C0025-06 Water 22-Mar-2016 16:00 22-Mar-2016 17:05

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

These analyses proceeded without incident of note.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

MW-4

16C0025-01 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 13:27

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 87.6       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032908.D ARI ID: 16C0025-01
Method: 20160329.b\FID4TPH.m Client ID: MW-4
Instrument: fid4a.i, ML Injection: 29-MAR-2016 13:27
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.664 0.003 7267 5905 | WATPHG (Tol-C12) 84347 3.47
C8 1.902 -0.009 803 1201 | WATPHD (C12-C24) 116133 5.60
C10 3.018 0.000 1043 1290 | WATPHM (C24-C38) 156832 9.63
C12 3.815 -0.015 1018 4344 | AK102 (C10-C25) 159652 6.46
C14 4.484 -0.021 562 1955 |
C16 5.121 0.017 560 2658 |OR.DIES (C10-C28) 210272 8.46
C18 5.702 -0.019 552 2664 |
C20 6.355 -0.017 760 1383 |
C22 6.971 -0.044 1162 8268 |MIN.OIL (C16-C28) 297636 12.13
C24 ---- |
C25 7.953 0.024 614 1109 |
C26 8.231 0.012 563 1896 |CA ORO (C23-C32) 2342674 180.58
C28 8.753 0.002 12460 16087 |
C32 9.682 0.016 4872 19553 |
C34 10.088 0.013 1436 8424 |
Filter Peak 10.264 0.001 964 3625 |CREOSOT (C12-C22) 93237 4.62
C36 10.481 0.014 1254 3325 |
C38 10.854 0.009 1226 4335 |
C40 11.234 0.016 1195 10262 |
o-terph 5.902 -0.003 924371 1097633 |
Triacon Surr 9.236 -0.002 854941 927624 |NAS DIES (C10-C24) 155511 6.30
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1097633 39.4 87.6 
Triacontane 927624 37.9 84.1 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

MW-1

16C0025-02 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 13:50

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 90.9       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032909.D ARI ID: 16C0025-02
Method: 20160329.b\FID4TPH.m Client ID: MW-1
Instrument: fid4a.i, ML Injection: 29-MAR-2016 13:50
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.665 0.004 8768 6693 | WATPHG (Tol-C12) 62980 2.59
C8 1.901 -0.009 980 1370 | WATPHD (C12-C24) 401761 19.36
C10 3.017 -0.000 500 670 | WATPHM (C24-C38) 251875 15.46
C12 3.811 -0.019 674 2413 | AK102 (C10-C25) 446941 18.07
C14 4.505 0.001 514 701 |
C16 5.141 0.037 1087 3612 |OR.DIES (C10-C28) 519769 20.91
C18 5.716 -0.004 1853 2371 |
C20 6.385 0.013 4140 5949 |
C22 7.018 0.003 4163 19544 |MIN.OIL (C16-C28) 634836 25.86
C24 ---- |
C25 7.963 0.033 2781 21651 |
C26 8.220 0.001 1542 7759 |CA ORO (C23-C32) 2746261 211.69
C28 8.750 -0.001 1780 2394 |
C32 9.682 0.016 4626 26216 |
C34 10.090 0.016 1339 8493 |
Filter Peak 10.257 -0.006 1404 3197 |CREOSOT (C12-C22) 314265 15.58
C36 10.474 0.006 1293 2868 |
C38 10.849 0.003 1382 3050 |
C40 11.213 -0.005 1483 3876 |
o-terph 5.903 -0.002 1002914 1140051 |
Triacon Surr 9.235 -0.003 873568 955437 |NAS DIES (C10-C24) 424915 17.23
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1140051 40.9 90.9 
Triacontane 955437 39.0 86.7 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

MW-3

16C0025-03 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 14:13

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 91.1       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 12 of 36



P
a
g
e
 1

3
 o

f 
3
6



Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032910.D ARI ID: 16C0025-03
Method: 20160329.b\FID4TPH.m Client ID: MW-3
Instrument: fid4a.i, ML Injection: 29-MAR-2016 14:13
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.667 0.006 12254 9058 | WATPHG (Tol-C12) 58301 2.40
C8 1.904 -0.007 984 1388 | WATPHD (C12-C24) 119533 5.76
C10 3.018 0.001 404 444 | WATPHM (C24-C38) 202106 12.41
C12 3.804 -0.026 936 3713 | AK102 (C10-C25) 143338 5.80
C14 4.503 -0.002 349 652 |
C16 5.127 0.023 709 4255 |OR.DIES (C10-C28) 186611 7.51
C18 5.700 -0.020 704 2732 |
C20 6.390 0.018 812 1123 |
C22 6.970 -0.045 1202 9182 |MIN.OIL (C16-C28) 315655 12.86
C24 ---- |
C25 7.918 -0.012 634 621 |
C26 8.235 0.016 699 2323 |CA ORO (C23-C32) 2416687 186.29
C28 8.730 -0.021 1638 5340 |
C32 9.677 0.011 5930 26004 |
C34 10.080 0.006 1851 9955 |
Filter Peak 10.258 -0.005 1307 1669 |CREOSOT (C12-C22) 96796 4.80
C36 10.465 -0.002 1728 5228 |
C38 10.836 -0.009 1660 9216 |
C40 11.205 -0.014 1698 9508 |
o-terph 5.901 -0.004 974171 1142530 |
Triacon Surr 9.235 -0.003 882672 962502 |NAS DIES (C10-C24) 136135 5.52
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1142530 41.0 91.1 
Triacontane 962502 39.3 87.3 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

MW-6

16C0025-04 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 14:36

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 79.3       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032911.D ARI ID: 16C0025-04
Method: 20160329.b\FID4TPH.m Client ID: MW-6
Instrument: fid4a.i, ML Injection: 29-MAR-2016 14:36
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.638 -0.024 8108 8176 | WATPHG (Tol-C12) 45870 1.88
C8 1.881 -0.029 999 1476 | WATPHD (C12-C24) 140501 6.77
C10 3.015 -0.003 326 340 | WATPHM (C24-C38) 302067 18.55
C12 3.813 -0.017 470 2101 | AK102 (C10-C25) 157300 6.36
C14 4.500 -0.005 343 947 |
C16 5.108 0.004 552 409 |OR.DIES (C10-C28) 209828 8.44
C18 5.705 -0.015 727 4226 |
C20 6.411 0.039 957 1044 |
C22 7.053 0.038 751 1077 |MIN.OIL (C16-C28) 297945 12.14
C24 ---- |
C25 7.945 0.015 738 1664 |
C26 8.230 0.011 778 3413 |CA ORO (C23-C32) 2197728 169.41
C28 8.751 0.001 5159 8462 |
C32 9.666 0.001 7992 29103 |
C34 10.066 -0.009 4089 18708 |
Filter Peak 10.270 0.007 2666 9940 |CREOSOT (C12-C22) 117970 5.85
C36 10.456 -0.011 3708 10854 |
C38 10.831 -0.014 3393 13178 |
C40 11.206 -0.012 2916 12950 |
o-terph 5.901 -0.004 820470 993409 |
Triacon Surr 9.234 -0.004 820152 865390 |NAS DIES (C10-C24) 152153 6.17
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 993409 35.7 79.2 
Triacontane 865390 35.3 78.5 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

MW-5

16C0025-05 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 14:59

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 81.6       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032912.D ARI ID: 16C0025-05
Method: 20160329.b\FID4TPH.m Client ID: MW-5
Instrument: fid4a.i, ML Injection: 29-MAR-2016 14:59
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.666 0.005 4030 4050 | WATPHG (Tol-C12) 42359 1.74
C8 1.902 -0.008 945 1442 | WATPHD (C12-C24) 119463 5.76
C10 3.018 0.001 297 316 | WATPHM (C24-C38) 213317 13.10
C12 3.817 -0.013 311 943 | AK102 (C10-C25) 135623 5.48
C14 4.487 -0.018 163 463 |
C16 5.096 -0.008 277 226 |OR.DIES (C10-C28) 185989 7.48
C18 5.703 -0.018 512 1260 |
C20 6.374 0.002 1128 4491 |
C22 7.029 0.014 1207 3614 |MIN.OIL (C16-C28) 323247 13.17
C24 ---- |
C25 7.911 -0.019 899 1496 |
C26 8.241 0.021 856 4526 |CA ORO (C23-C32) 2190857 168.88
C28 8.751 -0.000 1603 1754 |
C32 9.679 0.013 5052 26173 |
C34 10.081 0.006 1731 10114 |
Filter Peak 10.259 -0.004 1373 3296 |CREOSOT (C12-C22) 81804 4.05
C36 10.471 0.003 1627 5089 |
C38 10.843 -0.003 1652 9755 |
C40 11.221 0.002 1691 7838 |
o-terph 5.902 -0.003 822241 1023545 |
Triacon Surr 9.234 -0.004 806877 865432 |NAS DIES (C10-C24) 127847 5.18
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1023545 36.7 81.6 
Triacontane 865432 35.3 78.5 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

DUP-GW

16C0025-06 (Water)

Petroleum Hydrocarbons

Method: NWTPH-Dx

Instrument: FID4 Analyzed: 29-Mar-2016 15:22

Preparation Batch: BEC0042

Prepared: 25-Mar-2016 Final Volume: 1 mL

Preparation Method: EPA 3510C Separatory FunnelSample Preparation:

Sample Size: 500 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

Diesel Range Organics (C12-C24) ND1 mg/L0.100.03 U

Motor Oil Range Organics (C24-C38) ND1 mg/L0.200.06 U

Mineral Oil Range Organics (C16-C28) ND1 mg/L0.200.10 U

50-150 % 78.9       %Surrogate: o-Terphenyl

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032913.D ARI ID: 16C0025-06
Method: 20160329.b\FID4TPH.m Client ID: DUP-GW
Instrument: fid4a.i, ML Injection: 29-MAR-2016 15:22
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.668 0.006 5110 5928 | WATPHG (Tol-C12) 39963 1.64
C8 1.905 -0.005 921 1380 | WATPHD (C12-C24) 380337 18.33
C10 3.019 0.001 282 330 | WATPHM (C24-C38) 297119 18.24
C12 3.814 -0.016 328 1117 | AK102 (C10-C25) 412968 16.70
C14 4.504 -0.000 251 444 |
C16 5.126 0.022 830 735 |OR.DIES (C10-C28) 492131 19.80
C18 5.704 -0.016 1796 9709 |
C20 6.376 0.004 3871 3256 |
C22 7.016 0.001 4121 16070 |MIN.OIL (C16-C28) 604538 24.63
C24 ---- |
C25 7.964 0.035 2482 16957 |
C26 8.225 0.006 1740 6979 |CA ORO (C23-C32) 2460150 189.64
C28 8.728 -0.023 2040 9128 |
C32 9.679 0.013 4557 14376 |
C34 10.089 0.014 1656 9511 |
Filter Peak 10.245 -0.018 2960 11016 |CREOSOT (C12-C22) 284444 14.10
C36 10.473 0.005 1647 3922 |
C38 10.843 -0.003 1766 8551 |
C40 11.230 0.012 2241 20760 |
o-terph 5.901 -0.004 851539 989440 |
Triacon Surr 9.233 -0.005 766746 841431 |NAS DIES (C10-C24) 388363 15.75
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 989440 35.5 78.9 
Triacontane 841431 34.3 76.3 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Petroleum Hydrocarbons - Quality Control

Batch BEC0042 - EPA 3510C Separatory Funnel

Instrument: FID4

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Detection

Limit

Prepared: 25-Mar-2016   Analyzed: 29-Mar-2016 12:42Blank (BEC0042-BLK1)

0.10Diesel Range Organics (C12-C24) ND mg/L U

0.20Motor Oil Range Organics (C24-C38) ND mg/L U

0.20Mineral Oil Range Organics (C16-C28) ND mg/L U

50-150Surrogate: o-Terphenyl 80.40.0724 mg/L 0.0900

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032906.D ARI ID: BEC0042-BLK1
Method: 20160329.b\FID4TPH.m Client ID: Blank
Instrument: fid4a.i, ML Injection: 29-MAR-2016 12:42
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.666 0.005 4919 7242 | WATPHG (Tol-C12) 140931 5.79
C8 1.903 -0.008 1475 3025 | WATPHD (C12-C24) 32829 1.58
C10 3.019 0.001 1175 2157 | WATPHM (C24-C38) 84293 5.18
C12 3.839 0.009 758 7309 | AK102 (C10-C25) 85929 3.47
C14 4.488 -0.017 290 952 |
C16 5.110 0.006 229 393 |OR.DIES (C10-C28) 91670 3.69
C18 5.704 -0.017 264 725 |
C20 6.326 -0.046 317 924 |
C22 7.003 -0.012 323 1325 |MIN.OIL (C16-C28) 174743 7.12
C24 7.631 -0.003 235 1025 |
C25 7.942 0.012 28 16 |
C26 8.244 0.025 42 77 |CA ORO (C23-C32) 2076160 160.04
C28 8.753 0.002 1315 3015 |
C32 ---- |
C34 10.077 0.002 633 1567 |
Filter Peak 10.266 0.003 730 2404 |CREOSOT (C12-C22) 30745 1.52
C36 10.466 -0.001 699 1449 |
C38 10.853 0.007 892 3934 |
C40 ---- |
o-terph 5.902 -0.003 772830 1008669 |
Triacon Surr 9.234 -0.005 783797 855985 |NAS DIES (C10-C24) 85784 3.48
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1008669 36.2 80.5 
Triacontane 855985 34.9 77.6 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Petroleum Hydrocarbons - Quality Control

Batch BEC0042 - EPA 3510C Separatory Funnel

Instrument: FID4

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Detection

Limit

Prepared: 25-Mar-2016   Analyzed: 29-Mar-2016 13:04LCS (BEC0042-BS1)

0.10Diesel Range Organics (C12-C24) 2.63 70-12087.6mg/L 3.00

0.20Motor Oil Range Organics (C24-C38) ND 30-160mg/L U

0.20Mineral Oil Range Organics (C16-C28) 1.25 30-160mg/L

50-150Surrogate: o-Terphenyl 85.30.0768 mg/L 0.0900

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Analytical Resources Inc. 
TPH Quantitation Report

Data file: 20160329.b/16032907.D ARI ID: BEC0042-BS1
Method: 20160329.b\FID4TPH.m Client ID: LCS
Instrument: fid4a.i, ML Injection: 29-MAR-2016 13:04
Report Date: 03/30/2016 Dilution Factor: 1
Macro: 15-MAR-2016
Calibration Dates: Gas:24-FEB-2016 Diesel:15-MAR-2016 M.Oil:15-MAR-2016 

FID:4A RESULTS
Compound RT Shift Height Area Method Range Total Area Conc
========================================================================================
Toluene 1.670 0.009 31065 22206 | WATPHG (Tol-C12) 4130180 169.71
C8 1.919 0.008 15638 12962 | WATPHD (C12-C24) 27272365 1314.14
C10 2.993 -0.025 25987 115285 | WATPHM (C24-C38) 406938 24.99
C12 3.828 -0.002 401325 476256 | AK102 (C10-C25) 30694758 1241.30
C14 4.498 -0.007 652361 755597 |
C16 5.100 -0.004 660912 847698 |OR.DIES (C10-C28) 30952460 1245.17
C18 5.725 0.005 504665 715179 |
C20 6.371 -0.001 339823 626563 |
C22 7.011 -0.004 143310 307962 |MIN.OIL (C16-C28) 15310114 623.71
C24 7.631 -0.003 44655 166963 |
C25 7.929 -0.001 22660 71103 |
C26 8.219 -0.000 10774 30691 |CA ORO (C23-C32) 33779391 2603.82
C28 8.749 -0.002 3077 7462 |
C32 9.649 -0.016 570 630 |
C34 10.111 0.036 166 515 |
Filter Peak 10.254 -0.009 1837 3208 |CREOSOT (C12-C22) 26172644 1297.22
C36 10.423 -0.045 146 533 |
C38 ---- |
C40 11.209 -0.009 290 294 |
o-terph 5.909 0.004 1211204 1070652 |
Triacon Surr 9.234 -0.005 819719 902783 |NAS DIES (C10-C24) 30617451 1241.33
======================================================================================== 
Range Times: NW Diesel(3.830 - 7.634) AK102(3.02 - 7.93) Jet A(3.02 - 5.72) 

NW M.Oil(7.63 - 10.85) AK103(7.93 - 10.47) OR Diesel(3.02 - 8.75) 

Surrogate Area Amount %Rec 
------------------------------------------ 
o-Terphenyl 1070652 38.4 85.4 M 
Triacontane 902783 36.8 81.9 

M Indicates the peak was manually integrated 

Analyte RF Curve Date 
--------------------------------------- 
o-Terph Surr 27860.2 09-MAR-2016 
Triacon Surr 24501.7 15-MAR-2016 
Gas 24336.2 24-FEB-2016 
Diesel 20753.0 15-MAR-2016 
Motor Oil 16287.0 15-MAR-2016 
AK102 24728.0 15-MAR-2016 
Min Oil 24546.8 29-MAR-2016 
OR Diesel 24858.0 15-MAR-2016 
NAS Diesel 24665.0 15-MAR-2016 
Bunker C 12969.0 14-MAR-2016 
Creosote 20176.0 29-FEB-2016 
CA ORO 12973.0 14-MAR-2016

Page 29 of 36



TPH Manual Integrations Report 
Datafile: FID4A, 20160329.b/16032907.D Injection: 29-MAR-2016 13:04 
Lab ID:BEC0042-BS1
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

NWTPH-Dx in Water

DoD-ELAP,NELAP,WADOEDiesel Range Organics (C12-C24)

DoD-ELAP,NELAP,WADOEDiesel Range Organics (C10-C25)

DoD-ELAP,NELAP,WADOEDiesel Range Organics (Tol-C18)

DoD-ELAP,NELAP,WADOEDiesel Range Organics (C10-24)

DoD-ELAP,NELAP,WADOEDiesel Range Organics (C10-C28)

DoD-ELAP,NELAP,WADOEMotor Oil Range Organics (C24-C38)

DoD-ELAP,NELAP,WADOEMotor Oil Range Organics (C25-C36)

DoD-ELAP,NELAP,WADOEMotor Oil Range Organics (C24-C40)

DoD-ELAP,NELAP,WADOEMineral Spirits Range Organics (Tol-C12)

DoD-ELAP,NELAP,WADOEMineral Oil Range Organics (C16-C28)

DoD-ELAP,NELAP,WADOEKerosene Range Organics (Tol-C18)

DoD-ELAP,NELAP,WADOEJP8 Range Organics (C8-C18)

DoD-ELAP,NELAP,WADOEJP5 Range Organics (C10-C16)

DoD-ELAP,NELAP,WADOEJP4 Range Organics (Tol-C14)

DoD-ELAP,NELAP,WADOEJet-A Range Organics (C10-C18)

DoD-ELAP,NELAP,WADOECreosote Range Organics (C12-C22)

DoD-ELAP,NELAP,WADOEBunker C Range Organics (C10-C38)

DoD-ELAP,NELAP,WADOEStoddard Range Organics (C8-C12)

DoD-ELAP,NELAP,WADOETransformer Oil Range Organics (C12-C28)

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/06/2016ADEC

2748California Department of Public Health CAELAP 02/28/2016CALAP

66169DoD-Environmental Laboratory Accreditation Program 03/30/2017DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2016NELAP

C558WA Dept of Ecology 06/30/2016WADOE

C558Ecology - Drinking Water 06/30/2016WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

KTA Associates, Inc

800 Fifth Avenue  Suite 4100 [none]

Lenora Westbrook

PacifiCorp GW Investigation

01-Apr-2016 09:29Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

U This analyte is not detected above the applicable reporting or detection limit.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Indicates this result was quantified on the second column on a dual column analysis.[2C]

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Format:ARISample_withPDFs.rpt
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Analysis

Items for Project Manager Review 

DefinitionMatrix

TPH NW (Extractables) (Water) B-Flags usedAnalysis Definitions

TPH NW (Extractables) (Water) D-Flags used

TPH NW (Extractables) (Water) U-Flags used
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ExceptionAnalyteAnalysisLabNumber

Items for Project Manager Review 

TPH NW (Extractables) Bunker C Range Organics (C10-C38) No spike levelBEC0042-BS1

TPH NW (Extractables) Creosote Range Organics (C12-C22) No spike level

TPH NW (Extractables) Diesel Range Organics (Tol-C18) No spike level

TPH NW (Extractables) Jet-A Range Organics (C10-C18) No spike level

TPH NW (Extractables) JP4 Range Organics (Tol-C14) No spike level

TPH NW (Extractables) JP5 Range Organics (C10-C16) No spike level

TPH NW (Extractables) JP8 Range Organics (C8-C18) No spike level

TPH NW (Extractables) Kerosene Range Organics (Tol-C18) No spike level

TPH NW (Extractables) Mineral Oil Range Organics (C16-C28) No spike level

TPH NW (Extractables) Mineral Spirits Range Organics (Tol-C12) No spike level

TPH NW (Extractables) Motor Oil Range Organics (C24-C38) No spike level

TPH NW (Extractables) Motor Oil Range Organics (C24-C40) No spike level

TPH NW (Extractables) Motor Oil Range Organics (C25-C36) No spike level

TPH NW (Extractables) Residual Range Organics (C23-C32) No spike level

TPH NW (Extractables) Stoddard Range Organics (C8-C12) No spike level

TPH NW (Extractables) Transformer Oil Range Organics (C12-C28) No spike level
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ExceptionAnalyteAnalysisLabNumber

Items for Project Manager Review 

TPH NW (Extractables) Motor Oil Range Organics (C24-C40) Exceeds lower control limitSEC0055-CCV2
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ExceptionAnalyteAnalysisLabNumber

Items for Project Manager Review 

TPH NW (Extractables) Motor Oil Range Organics (C24-C40) Exceeds lower control limitSEC0055-ICV2
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APPENDIX D-2 

Electronic Data Deliverable Spreadsheet 

 



EDD‐EIM Data Spreadsheet ‐ KTA Sampling at PacifiCorp, Chehalis WA

Data from 4th Quarterly Sampling Event 

March 22nd, 2016

Sample_ID Field_Collection_

Start_Date

Field_Collection_

Start_Time

Sample_

Matrix

Sample_Preparation_

Method
Result_Parameter_Name Result_Value

Result_Value_

Units

Result_Reporting

_Limit

Result_Detection_

Limit

Result_Detection_

Limit_Type
Result_Method

Result_Data

_Qualifier
Result_Additional_Comment

MW‐1 03/22/2016 11:30:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx J,U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐1 03/22/2016 11:30:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐1 03/22/2016 11:30:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐3 03/22/2016 12:50:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐3 03/22/2016 12:50:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐3 03/22/2016 12:50:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐4 03/22/2016 10:10:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐4 03/22/2016 10:10:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐4 03/22/2016 10:10:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐5 03/22/2016 14:45:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐5 03/22/2016 14:45:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐5 03/22/2016 14:45:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐6 03/22/2016 14:00:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐6 03/22/2016 14:00:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

MW‐6 03/22/2016 14:00:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

DUP‐GW 03/22/2016 16:00:00 Water SW3510C Diesel Range Organics 0.10 mg/l 0.10 0.03 MDL NWTPH‐Dx J,U U : This analyte is not detected above the applicable reporting or detection limit.

DUP‐GW 03/22/2016 16:00:00 Water SW3510C Mineral Oil 0.20 mg/l 0.20 0.10 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

DUP‐GW 03/22/2016 16:00:00 Water SW3510C Motor Oil Range Organics 0.20 mg/l 0.20 0.06 MDL NWTPH‐Dx U U : This analyte is not detected above the applicable reporting or detection limit.

**Duplicate sample collected at MW‐1
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