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1.0 INTRODUCTION 
 
Environmental Partners, Inc. (EPI) has prepared this Terrestrial Ecological Evaluation Summary Report 
to document the activities performed and results of the Terrestrial Ecological Evaluations (TEEs) 
conducted for Northwest Pipeline GP (NWPL GP) meter station facilities located throughout 
Washington State. 
 
NWPL GP prepared a Terrestrial Ecological Evaluation Program document dated April 2011, which was 
submitted to Ecology on April 15, 2011. 
 
On May 13, 2011, The Washington State Department of Ecology (Ecology) submitted a Transmittal of 
Ecology Approval and Comment of the revised Terrestrial Ecological Evaluation Program, Northwest 
Pipeline GP Meter Station Facilities throughout Washington State, April 2011, prepared by Williams 
Gas Pipeline; Environmental Partners, Inc; and Portnoy Environmental to NWPL GP, conditionally 
approving the document.  Subsequent to receipt of the conditional approval letter, EPI incorporated the 
single comment provided by Ecology into the May 2011 Terrestrial Ecological Evaluation Program 
document (TEE Program Document).  The revised TEE Program Document is included in Attachment 
A; the conditional approval letter is presented as Attachment B.  

1.1 Background  

NWPL GP is evaluating the environmental conditions at over 70 meter station facilities throughout 
Washington State, which have soil impacted with inorganic mercury and/or arsenic, and which have 
similar site conditions (i.e., uncapped commercial/industrial type facilities, in rural locations, identical 
site usage, and the same contaminants).  The meter station facilities are where gas is being regulated 
and metered from the main supply pipelines to local distribution companies (LDCs) or wholesale 
customers.  
 
Based on the similarities of site conditions and COCs, NWPL GP has created a Model TEE approach 
based on the Site-Specific TEE 
 

2.0 OBJECTIVES 
 
The general objectives of the Model TEE study for NWPL GP meter station facilities were to evaluate 
the initial soil cleanup levels for inorganic mercury and arsenic of 2 and 20 mg/kg, respectively, for 
protectiveness of potential ecological receptors. 
 
The specific objectives of the Model TEE were as follows: 
 

• Divide the state into representative areas; 
 

• Establish site groupings and a representative facility within each representative area; 
 
• Collect TEE samples from each representative facility and analyze for appropriate terrestrial 

and ecological protectiveness through bioassay testing and bioaccumulation study; and 
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• Establish appropriate TEE cleanup levels that are protective of all terrestrial and ecological 

receptors for each representative area. 
 

3.0 METHODOLOGY  
 
The methods utilized for conducting the TEEs are described in the following sections and in the TEE 
Program Document. 

3.1 Modified Model TEE based upon Site-Specific TEE  

The meter station facilities did not qualify for primary TEE exclusions or for the Simplified TEE process 
provided in MTCA due to the uncapped and often rural nature of the facilities, and the generally surficial 
nature of the COCs.  As such, a modified model Site-specific TEE process was implemented.  The 
modified model Site-specific TEE is composed of several components.  These components include 
problem formulation and selection and implementation of appropriate terrestrial ecological evaluation 
methods.    

3.1.1 Problem Formulation 

A problem formulation was conducted as a part of the TEE in accordance with WAC 173-340-7493(2).  
Problem formulation includes identification of the chemicals of ecological concern, potential exposure 
pathways, potential terrestrial ecological receptors, and a toxicological assessment.  The elements of 
the TEE problem formulation are detailed in the TEE Program Document and are summarized as 
follows:   
 

• The identified chemicals of ecological concern are the COCs for the meter station facilities, 
inorganic mercury and arsenic. 

 
• The primary exposure pathway for inorganic mercury and arsenic in soil at the NWPL GP meter 

stations occurs via direct contact.   
 

• Contact with contaminated soil can directly impact vegetation and soil biota.   
 

• The secondary exposure pathway is ingestion of affected vegetation and soil biota containing 
bioaccumulated COCs at significant levels by ground-feeding birds and mammals.  
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3.1.2 Site-Specific TEE Method Selection 

3.1.2.1 Mercury 
 
Soil containing inorganic mercury at the meter stations has been characterized to the MTCA Method A 
Soil Cleanup Level for Unrestricted Land Uses of 2 milligrams/kilogram (mg/kg), which is the initially 
selected cleanup level for NWPL GP meter station facilities.   
 
The Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants and Animals (Table 
749-3) are specified as 0.3 mg/kg, 0.1 mg/kg, and 5.5 mg/kg for Plants, Soil Biota, and Wildlife, 
respectively.  Since wildlife receptors are protected at a soil concentration greater than the initially 
selected cleanup level of 2 mg/kg, soil at facilities that are in compliance with the 2 mg/kg mercury 
cleanup level will be protective of wildlife receptors.  However, because the selected cleanup level of 2 
mg/kg exceeds the limits established for the protection of plants and soil biota, modified site-specific 
TEE methods were selected in accordance with WAC 173-340-7493 for these potential exposures.   
 
The selected TEE methods for mercury are site-specific soil bioassay for plants and soil biota. 

3.1.2.2 Arsenic 
 
Soil containing arsenic at the meter stations has been characterized to the MTCA Method A Soil 
Cleanup Level for Unrestricted Land Uses of 20 mg/kg, which is the initially selected cleanup level for 
NWPL GP meter station facilities.   
 
The Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants and Animals (Table 
749-3) are specified as 10 mg/kg, 60 mg/kg, and 7 mg/kg for Plants, Soil Biota, and Wildlife, 
respectively.  Since soil biota receptors are protected at a soil concentration greater than the initially 
selected cleanup level of 20 mg/kg, soil at facilities that are in compliance with the 20 mg/kg arsenic 
cleanup level will be protective of soil biota receptors.  However, because the selected cleanup level of 
20 mg/kg exceeds the limits established for the protection of plants and wildlife, modified site-specific 
TEE methods were selected in accordance with WAC 173-340-7493 for these potential exposures.   
 
The selected TEE methods for arsenic are site-specific soil bioassay for plants and site-specific 
bioaccumulation evaluation for wildlife.  Calculated indicator concentrations for the Mammalian 
herbivore surrogate receptor (vole) using the default values supplied in Tables 749-4 and 749-5 indicate 
that the established initial soil cleanup level for arsenic of 20 mg/kg is protective of mammalian 
herbivores.  As such, the site-specific bioaccumulation evaluations for wildlife were only for mammalian 
predator species (shrew) and avian predator species (American Robin). 

3.2 Site Groupings and Representative Sites 

In the May 13, 2011 conditional approval letter, Ecology approved the division of the meter station 
facilities into four representative groups based on geographic area and regional climate, and the 
terrestrial ecological evaluation of appropriate representative facilities within each area.  Data collected 
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at the representative facility(s) will be used for determining compliance with TEE for the other meter 
stations within each representative area.   
 
The rationale for the site groupings is detailed in the TEE Program Document.  The proposed 
representative areas as they relate to the NWPL GP pipeline are depicted on Figure 1.  The 
representative facilities and meter station facilities within each area are presented in the following 
sections. 

3.2.1  Northwest Washington Representative Area 

The representative facility for the Northwest Washington Representative Area is the Snohomish 
Compressor Station for both mercury and arsenic. 
 
Data collected at this facility will be considered representative of the following NWPL GP meter station 
facilities: 
 

• Chehalis 
• Evergreen Shores (Black Lake) 
• McCleary Aberdeen 
• North Seattle – Everett 
• North Tacoma 
• Oak Harbor – Stanwood 
• Olympia 
• Sedro Woolley 
• Shelton 
• South Seattle 
• South Tacoma 
• Toledo 

3.2.2 Southwest Washington/Columbia River Basin Representative Area 

The representative facility for the Southwest Washington/Columbia River Basin Representative Area is 
the Washougal Compressor Station for both mercury and arsenic: 
 
Data collected at this facility will be considered representative of the following NWPL GP meter station 
facilities: 
 

• Deer Island 
• Kalama 
• Stevenson 
• Stevenson #2 
• Vanalco 
• Vancouver 
• Washougal 
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3.2.3 Central Washington Representative Area 

The representative facility for the Central Washington Representative Area is Yakima Firing Center 
Meter Station for arsenic and Ellensburg Meter Station for mercury.   
 
Data collected at these facilities will be considered representative of the following NWPL GP meter 
station facilities: 
 

• Alcoa Wenatchee 
• Burbank Heights 
• Connell 
• Ellensburg 
• Goldendale 
• Grandview 
• John Day Dam 
• Kawecki Chemical 
• Kennewick 
• Klickitat 
• Lind 
• Menan Starch 
• Moses Lake 
• Pasco 
• Prosser 
• Quincy 
• Ritzville 
• Sandvik Special Metals 
• Sunnyside 
• Unocal Finley 
• Walla Walla 
• Warden 
• Wenatchee 
• Yakima 
• Zillah – Toppenish 

3.2.4 Eastern Washington Representative Area 

The representative facility for the Eastern Washington Representative Area is Spokane Mead Meter 
Station for arsenic and Star Road Meter Station for mercury. 
 
Data collected at these facilities will be considered representative of the following NWPL GP meter 
station facilities: 
 

• Cheney Medical Lake 
• Colfax 
• Genesee 
• Pullman 



Terrestrial Ecological Evaluation Summary Report 
Northwest Pipeline GP Meter Station Facilities Throughout Washington State 
November 7, 2011 

 
 

 6 

• Spokane West 
• Spokane – Mead 
• Star Road 

 
Note:  In the Ecology approved TEE Program Document; it was originally proposed that the Cheney Medical Lake 
Meter Station facility would be used for the representative facility in the Eastern Washington sub-region.  However, 
during the approval process for the TEE Program Document, the Cheney Medical Lake facility was remediated and 
there were no remaining soils at the site with the concentration ranges required for bioassay analysis.  Therefore, 
an alternate location (i.e., Starr Road) was selected as the representative facility for mercury. 

3.3 TEE Sampling and Analysis 

TEE samples were collected from each representative facility where previously collected data indicated 
that COCs in soil were close to the initially selected cleanup level for each COC (i.e., 2 mg/kg for 
mercury and 20 mg/kg for arsenic).  Prior to performing the necessary TEE analysis, a sample was 
collected from each TEE sample and submitted for confirmation analysis to verify the COC 
concentration.  
 
Samples for confirmation analyses were submitted to Friedman & Bruya, Inc. of Seattle, Washington or 
ESC Lab Sciences of Mt. Juliet, Tennessee for analysis of mercury by EPA Method 7471 and arsenic 
by EPA Method 6010B, as applicable.   
 
As indicated in the TEE Program Document, TEE samples qualified for bioassay analysis and 
bioaccumulation factor (BAF) testing if the concentration for mercury ranged from 2 mg/kg to 6 mg/kg, 
and/or the concentration for arsenic ranged from 20 mg/kg to 60 mg/kg.  The TEE samples selected 
from each representative facility, original COC concentration, and confirmation concentration are 
presented in Table 1.  Laboratory analytical reports for confirmation soil samples are provided in 
Attachment C. 
 
With the exception of arsenic in the Southwestern Washington/Colombia River Basin, Central 
Washington, and Eastern Washington representative areas, each TEE sample presented in Table 1 
qualified for bioassay analysis and/or BAF testing in accordance with the concentration ranges 
presented in the TEE Program Document.  For the remaining representative areas, there were no 
concentrations detected above the initially selected arsenic cleanup level of 20 mg/kg.  Therefore, the 
maximum arsenic concentration detected in each of the representative areas was analyzed for TEE 
compliance. 

3.3.1 Soil Bioassay 

Soil bioassay analyses were conducted to evaluate the protectiveness of mercury concentrations in soil 
to vascular plants and soil biota and arsenic concentrations in soil to vascular plants.  Soil for bioassay 
analyses were submitted to Nautilus Environmental (Nautilus), a Department of Ecology accredited 
laboratory located in Tacoma, Washington.  
 
As presented in the TEE Program Document, soil bioassay for plants was conducted in accordance 
with Ecology Publication No. 96-324, Early Seedling Growth Protocol for Soil Toxicity Screening.  Soil 
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bioassay for soil biota was conducted in accordance with Ecology Publication No. 96-327, Earthworm 
Bioassay Protocol for Soil Toxicity Screening.  No soil dilution was performed prior to analysis. 

3.3.2 Bioaccumulation Study 

In order to assess the protectiveness of the established initial cleanup level for arsenic in soil of 20 
mg/kg for potential wildlife receptors, a 28-day earthworm (Eisenia fetida) bioaccumulation study was 
conducted, as allowed by WAC 173-340-7493(3)(c)(i).  For predatory wildlife receptors, the surrogate 
species are the American Robin and the Shrew; both are ground-feeding carnivorous species.  
Therefore, in accordance with Ecology’s Wildlife Exposure Model for Site-Specific Evaluations (WEM; 
Table 749-4), the potential exposure pathway for these receptors is through consumption of worms 
living in contaminated soil.  
 
The selected soil samples were submitted to Nautilus.  The methodology used for growing worms in 
contaminated media was in accordance with the Standard Guide for Conducting Laboratory Soil 
Toxicity or Bioaccumulation Tests with the Lumbricid Earthworm Eisenia Fetida (ASTM E1676-04, 
2007). 
 
Following the 28-day bioaccumulation incubation period, the earthworms were removed from the soil, 
placed in chemistry containers, and submitted to Test America of Seattle, Washington for determination 
of arsenic concentration by EPA method 6010B.  
 
Results of the earthworm bioaccumulation study and confirmation soil sampling were 
subsequently used to calculate site-specific BAFs for the selected representative 
sites.  BAFs were calculated by dividing the worm arsenic concentration by the 
confirmation soil arsenic concentration for each representative facility.  The calculated 
site-specific BAFs were then used to calculate region-specific indicator concentrations 
that are considered protective of potential wildlife receptors using the equations 
provided in the WEM, Table 749-4 in MTCA.  As no Toxicity Reference Value for the 
more toxic form of arsenic (arsenic III) was provided in MTCA Table 749-4 for the 
American Robin, EPI used a value of 2.24 mg/kg-day as provided in the U.S. EPA 
document, Ecological Soil Screening Levels for Arsenic, March 2005, to calculate the 
region-specific indicator concentrations for the avian predator.  This is a more 
conservative value than that provided in MTCA for the less toxic arsenic V. 
  

4.0 FINDINGS 
 
The results of the bioassay analysis and BAF study are presented in the following sections.  The Soil 
Toxicity Evaluation report prepared by Nautilus is included as Attachment D.   

4.1 Lettuce Bioassay Tests 

Results of the lettuce bioassay tests conducted on soils from representative meter station facilities 
impacted with mercury are as follows: 
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• Snohomish Compressor Station (Northwest Washington Representative Area) – mercury 
concentration 2.5 mg/kg – soil not toxic. 

 
• Washougal Compressor Station (Southwest Washington/Columbia River Representative Area) 

– mercury concentration 2.6 mg/kg – soil not toxic. 
 

• Ellensburg Meter Station (Central Washington Representative Area) – mercury concentration 
2.8 mg/kg – soil not toxic. 

 
• Star Road Meter Station (Eastern Washington Representative Area) – mercury concentration 

3.3 mg/kg – soil not toxic. 
 
Results of the lettuce bioassay tests indicate that the initially established soil cleanup level for mercury 
of 2 mg/kg is protective of plants in each of the representative areas. 

 
Results of the lettuce bioassay tests conducted on soils from representative meter station facilities 
impacted with arsenic indicate: 
 

• Snohomish Compressor Station (Northwest Washington Representative Area) – arsenic 
concentration 48.1 mg/kg – soil not toxic. 

 
• Washougal Compressor Station (Southwest Washington/Columbia River Representative Area) 

– arsenic concentration 16 mg/kg – soil not toxic. 
 

• Yakima Firing Center Meter Station (Central Washington Representative Area) – arsenic 
concentration 14 mg/kg – soil not toxic. 

 
• Spokane Mead Meter Station (Eastern Washington Representative Area) – arsenic 

concentration 18.1 mg/kg – results inconclusive*. 
 
*Note:  The control sample for the lettuce bioassay sample from Spokane Mead Meter Station did not meet the 
minimum criteria for seeding growth and therefore the results were inconclusive.  The lettuce bioassay test will be 
re-performed on the TEE sample from Spokane Mead.  
 
Results of the lettuce bioassay tests indicate that the initially established soil cleanup level for arsenic of 
20 mg/kg is protective of plants in the Northwest Washington Representative Area.  For the Southwest 
Washington/Colombia River and Central Washington Representative Areas, the concentration analyzed 
represents the arsenic concentration that is protective of plants.  No arsenic concentration protective of 
plants has yet been established for the Eastern Washington Representative Area.  

4.2 Earthworm Bioassay Tests 

Results of the earthworm bioassay tests conducted on soils from representative meter station facilities 
impacted with mercury indicate: 
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• Snohomish Compressor Station (Northwest Washington Representative Area) – mercury 
concentration 2.5 mg/kg – soil not toxic. 

 
• Washougal Compressor Station (Southwest Washington/Columbia River Representative Area) 

– mercury concentration 2.6 mg/kg – soil not toxic. 
 

• Ellensburg Meter Station (Central Washington Representative Area) – mercury concentration 
2.8 mg/kg – soil not toxic. 

 
• Star Road Meter Station (Eastern Washington Representative Area) – mercury concentration 

3.3 mg/kg – soil not toxic. 
 
Results of the earthworm bioassay tests indicate that the initially established soil cleanup level for 
mercury of 2 mg/kg is protective of soil biota in each of the representative areas. 

4.3 Earthworm 28-day Bioaccumulation Study 

Results of the 28-day earthworm bioaccumulation study conducted using soils from representative 
meter station facilities impacted with arsenic indicate: 
 

• For the Snohomish Compressor Station (Northwest Washington Representative Area), the 
calculated BAF was 0.16, and the calculated indicator concentrations for arsenic in soil that are 
considered protective of avian predators and mammalian predators are 58 mg/kg and 47 
mg/kg, respectively. 
 

• For the Washougal Compressor Station (Southwest Washington/Columbia River 
Representative Area), the calculated BAF was 0.26, and the calculated indicator concentrations 
for arsenic in soil that are considered protective of avian predators and mammalian predators 
are 45 mg/kg and 30 mg/kg, respectively. 

 
• For the Yakima Firing Center Meter Station (Central Washington Representative Area), the 

calculated BAF was 0.53, and the calculated indicator concentrations for arsenic in soil that are 
considered protective of avian predators and mammalian predators are 29 mg/kg and 15 
mg/kg, respectively. 
 

• For the Spokane Mead Meter Station (Eastern Washington Representative Area), the 
calculated BAF was 0.13, and the calculated indicator concentrations for arsenic in soil that are 
considered protective of avian predators and mammalian predators are 63 mg/kg and 56 
mg/kg, respectively. 
 

Calculation worksheets for region-specific soil indicator concentrations that are considered protective of 
wildlife calculated using Site-specific BAF values determined from the 28-day earthworm 
bioaccumulation studies are presented as Attachment E. 
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4.4 Data Summary 

Table 2 summarizes the cumulative TEE data collected during this study. 
 
Based on the work documented herein, the TEE cleanup levels that are protective of all potential 
terrestrial and ecological receptors for the representative areas are as follows: 
 

• Northwest Washington Representative Area 
o Arsenic – 47 mg/kg 
o Mercury – 2.5 mg/kg 

 
• Southwest Washington/Colombia River Representative Area 

o Arsenic – 16 mg/kg 
o Mercury – 2.6 mg/kg 

 
• Central Washington Representative Area 

o Arsenic – 14 mg/kg 
o Mercury – 2.8 mg/kg 

 
• Eastern Washington Representative Area 

o Arsenic – No Value Yet Established 
o Mercury – 3.3 mg/kg 

 

5.0 CONCLUSIONS 
 
The conclusions of the modified Site-Specific TEE study conducted for the NWPL GP Meter Station 
Facilities in Washington State are as follows:  
 

• Results of the lettuce and earthworm bioassay tests indicate that the established initial soil 
cleanup level for mercury of 2 mg/kg is protective of all potential ecological receptors at all of 
the selected representative meter station facilities. 
 

• Results of the lettuce bioassay and earthworm bioaccumulation tests indicate that the 
established initial soil cleanup level for arsenic of 20 mg/kg is protective of potential ecological 
receptors in the Northwest Washington Representative Area.   

 
• The TEE cleanup level for arsenic applicable to the Southwest Washington/Colombia River 

Representative Area is 16 mg/kg.  This cleanup level is based on the protection of plants 
ecological pathway of concern.  

 
• The TEE cleanup level for arsenic applicable to the Central Washington Representative Area is 

14 mg/kg.  This cleanup level is based on the protection of plants ecological pathway of 
concern. 
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• The TEE cleanup level for arsenic established for the Southwest Washington/Colombia River 
and Central Washington Representative areas are based upon the maximum concentrations 
detected in each region.  If in the future, arsenic is detected at concentrations that exceed the 
current maximum concentrations, NWPL GP reserves the right to perform additional lettuce 
bioassay tests to assess the protectiveness of arsenic in soil for that particular region. 

 
• Based on the work conducted as part of this TEE, no TEE cleanup level for arsenic was 

established for the Eastern Washington Representative Area.  The absence of a TEE cleanup 
level for arsenic in the Eastern Washington Representative Area represents a data gap for this 
study.  NWPL GP is currently working to fill this data gap and will submit an addendum to this 
report when complete. 

 

6.0 CLOSING 
 
The representative area data described herein, and the cleanup levels that are protective of the 
potential ecological receptors developed during the site-specific TEEs will be used as a reference for 
compliance during the assessment and remediation of the individual meter station facilities.   The 
procedures and methods for assessing and remediating each individual meter station facility will be 
presented in an Assessment Results and Remedial Action Report submitted for each meter station 
facility.  These reports will include a section referencing the TEE work documented herein. 
 

7.0 REFERENCES 
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Ecological Evaluation Program, Northwest Pipeline GP Meter Station Facilities Throughout 
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U.S. Environmental Protection Agency (EPA), 2005, Ecological Soil Screening Levels for Arsenic; 
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Table 1
TEE Bioassay Soil and Bioaccumulation Confirmation Sample Results (in mg/kg)

and Bioaccumulation Factor for Arsenic
Northwest Pipeline GP 

Wasington State Meter Station Facilities

Mercury Arsenic

Original 
ConcentrationA

Bioassay 
Sample 

Collection Date 

 Confirmation 
Sample 

Analytical 
ResultA

Original 
ConcentrationB

Bioassay 
Sample 

Collection Date 

 Confirmation 
Sample 

Analytical 
ResultB

E. fetida 28-Day 
Analytical 

ResultC

Bioaccumulation 
FactorD

SH4-W64 105017 NA NA NA 44 5/3/11 48.1 7.8 0.16

SHSB2-3:18 105180 12 5/13/11 2.5 NA NA NA NA NA

WS11-AM24 L517283 NA NA NA 26 5/17/11 16 4.1 0.26

WSSB6-0910 L517283 2.7 5/17/01 2.6 NA NA NA NA NA

Yakima Firing Center 
Meter Station YFSS-D1 L517283 NA NA NA <0.21 5/17/11 14 7.4 0.53

Ellensburg 
Meter Station ELSS-0810 L517283 2.3 5/17/11 2.8 NA NA NA NA NA

Spokane Mead
 Meter Station BKG 106382 NA NA NA N/A 5/16/11 18.1 <2.3 0.13E

Star Road
Meter Station 1807 105338 3.3 5/16/11 3.3 NA NA NA NA NA

Notes: All concentrations in milligrams per kilogram (mg/kg) unless otherwise indicated.
AMercury analysis by EPA Method 1631E and Method 7471
BArsenic analysis by Method 200.8
CArsenic analysis by EPA Method 6010B
DUnitless
EBioaccumulation Factor calclated using the E. foetida 28-day detection limit.
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Table 2
TEE Cleanup Level Summary

Northwest Pipeline GP 
Wasington State Meter Station Facilities

Region Representative 
Facility COC

Concentration 
Protective of Soil 

Biota

Concentration 
Protective of Plants

Concentration 
Protective of 

Mamallian and Avian 
Predators

Final TEE Cleanup Level

Arsenic 60a 48.1 47 47

Mercury 2.5 2.5 5.5b 2.5

Arsenic 60a 16 30 16

Mercury 2.6 2.6 5.5b 2.6

Yakima Firing Center 
Meter Station Arsenic 60a 14 15 14

Ellensburg 
Meter Station Mercury 2.8 2.8 5.5b 2.8

Spokane Mead
 Meter Station Arsenic 60a NVE 56 NVE

Star Road
Meter Station Mercury 3.3 3.3 5.5b 3.3

Notes: All concentrations in milligrams per kilogram (mg/kg) unless otherwise indicated.
a Book value for arsenic concentration protective of soil biota (MTCA Table 749-3)
b Book value for mercury concentration protective of mamalian and avian predators (MTCA Table 749-3)
NVE Lettuce bioassay control sample not valid, result inconclusive and therefore no value yet established
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1.0 INTRODUCTION 
 
This Terrestrial Ecological Evaluation Program document provides the rationale, methodology, and 
procedures proposed for Terrestrial Ecological Evaluations (TEEs) for Northwest Pipeline General 
Partnership (NWPL GP) meter station facilities, as required by the Model Toxics Control Act (RCW 
70.105D) and its implementing regulations (WAC 173-340), which are collectively referred to herein as 
“MTCA”. 
 
NWPL GP is evaluating the environmental conditions at over 70 meter station facilities throughout 
Washington State, which have similar site conditions (i.e., uncapped commercial/industrial type 
facilities, in rural locations, identical site usage, and the same single contaminant).  The meter station 
facilities are where gas is being regulated and metered from the main supply pipelines to local 
distribution companies (LDCs) or a wholesale customers.  The LDC then distributes the gas to local 
consumers.   
 
NWPL GP originally submitted a draft Terrestrial Ecological Evaluation Program document to Mr. Dave 
Sternberg at Ecology on October 11, 2010.  The October 11, 2010 document was disseminated to and 
reviewed by each of the four Ecology regional Voluntary Cleanup Program (VCP) managers for NWPL 
GP facilities.  Consolidated comments were returned to NWPL GP via email on November 8, 2010.   
 
NWPL GP submitted a Technical Memorandum Re: Response to Ecology Comments – Terrestrial 
Ecological Evaluation Program: Northwest Pipeline GP Meter Station Facilities Throughout Washington 
State dated January 13, 2011 (Technical Memorandum).  The Technical Memorandum was again 
disseminated to and reviewed by each of the four Ecology regional VCP managers.  Ecology comments 
and concerns were consolidated and communicated via Letter Re: Transmittal of Ecology Comments 
on the [Technical Memorandum] dated March 29, 2011. 
 
This revised document incorporates each of the comments and concerns raised by Ecology in the 
March 29, 2011 transmittal letter. 
 
This document has been prepared in order to evaluate NWPL GP meter station facilities for TEE 
compliance for the two confirmed contaminants of concern (COCs); inorganic mercury and arsenic.  No 
other COCs have been identified for NWPL GP meter station facilities.  The procedures and methods 
for assessing each individual meter station facility will be presented in an Assessment Results and 
Remedial Action Report submitted for each meter station facility. 

1.1 Facility Description 

Meter station facilities are small (typically less than ½ acre) and are relatively simple to assess and 
remediate.  A meter station typically consists of several pipe runs and a small meter building or canopy 
cover, within a fenced, gravel-covered lot.  Meter stations are typically located proximal to the main 
pipeline.  The meter stations have controlled access and the general maintenance of these facilities 
includes active housekeeping, maintenance such as weed suppression, and maintenance of the 
integrity of the fencing, gates, and interior buildings/structures. 
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Based on work conducted since 2005 and prior knowledge of site conditions, a thorough understanding 
of typical site conditions such as mode of release, vertical and horizontal migration of impacts, hot 
spots, and contaminant distribution has been formed.   

1.2 Conceptual Site Model 

The principal COC at NWPL GP meter station facilities is inorganic mercury.  The primary source of 
mercury releases has been accidental spillage of inorganic mercury during historic maintenance and 
calibration of a certain type of differential pressure manometer (meters) that contained mercury (i.e., 
American A-88 meters).  NWPL GP used such manometers to measure the differential pressures 
across orifice plates in order to calculate flow volumes through the pipelines, laterals, and taps that 
supply its customers.  It is important to note that not all of the manometers historically used by NWPL 
GP contained mercury and that the installation of manometers that utilized mercury was phased out in 
the mid-to-late 1980’s.   
 
A secondary, and less common source of potential mercury releases at NWPL GP meter station 
facilities has been from “thermowells”. Thermowells are test tube-shaped “wells” installed in the meter 
station piping into which thermometers were placed to measure gas temperatures.  In some instances, 
mercury was also placed in the well to improve the thermal conductance between the well and 
thermometer.  The practice of placing mercury in thermowells varied regionally along the NWPL GP 
pipeline system.  The thermowells did not contain large amounts of mercury, but there was the potential 
for some spillage or drippage when a thermowell was filled and/or when a thermometer was inserted 
and/or removed.  The use of mercury in thermowells was phased out by 1993.  
 
Both the former A-88 meters and the thermowells are point sources of release.  These releases have 
generally been to either bare soil or gravel covered surfaces beneath and adjacent to the meters and 
above grade portions of the piping runs.  These areas are typically either under cover of a supported 
metal roof or inside a metal building to protect the equipment from the weather.  
 
A less common COC at NWPL GP meter station facilities is arsenic.  Although the exact source of 
arsenic is not known, releases of arsenic appear to be operationally related, surficial releases.  Arsenic 
impacts have typically been identified near buildings and operational equipment.  Concentrations are 
highest at or near the ground surface and attenuate quickly with depth. 
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2.0 PROBLEM FORMULATION 
 
MTCA requires the completion of a TEE in accordance with WAC 173-340-7490. 

2.1 Primary TEE Exclusions 

The NWPL GP meter station facilities typically do not qualify for the primary exclusions from the TEE 
documented in WAC 173-340-7491(1) because of their often rural locations, uncapped site conditions 
(i.e., typically the facilities are gravel-covered), and the contamination is surficial in nature (i.e., typically 
less than 3 feet).  Therefore, further evaluation is required. 

2.2 Simplified TEE Standards 

On June 23, 2010, NWPL GP participated in a video conference meeting with the Ecology Voluntary 
Cleanup Program (VCP) managers to present a proposed “model approach” program by which NWPL 
GP meter stations could qualify for a Simplified TEE based on the qualifying regulations documented in 
WAC 173-340-7491(2)(a).  While Ecology agreed that on an individual basis certain meter station 
facilities may qualify for a Simplified TEE, Ecology had too many concerns to approve the program as a 
whole using the model approach presented.   

2.3 Modified Model TEE based upon Site-Specific TEE  

Since Ecology had concerns with approving a model approach for justifying a Simplified TEE for meter 
station facilities, NWPL GP is proposing a modified model approach TEE program herein based upon 
the Site-Specific TEE procedures documented in WAC 173-340-7493. 
 
As previously indicated, the primary COC at the meter stations is inorganic mercury and a less common 
COC is arsenic.   
 
Inorganic mercury soil impacts at the meter stations have been characterized to the MTCA Method A 
Soil Cleanup Level for Unrestricted Land Uses of 2 milligrams/kilogram (mg/kg), which is the initially 
selected cleanup level for NWPL GP meter station facilities.  The Ecological Indicator Soil 
Concentrations for Protection of Terrestrial Plants and Animals (Table 749-3) are specified as 0.3 
mg/kg, 0.1 mg/kg, and 5.5 mg/kg for Plants, Soil Biota, and Wildlife, respectively.  Since wildlife 
receptors are protected at a soil concentration greater than the initially selected cleanup level of 2 
mg/kg, facilities that are in compliance with the 2 mg/kg mercury cleanup level will be protective of 
wildlife receptors.  However, because the selected cleanup level of 2 mg/kg exceeds the limits 
established for the protection of plants and soil biota, it is proposed to perform a modified Site-Specific 
TEE according to WAC 173-340-7493 for these potential exposures.  
 
Arsenic soil impacts at the meter stations have been characterized to the MTCA Method A Soil Cleanup 
Level for Unrestricted Land Uses of 20 mg/kg, which is the initially selected cleanup level for NWPL GP 
meter station facilities.  The Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants 
and Animals (Table 749-3) are specified as 10 mg/kg, 60 mg/kg, and 7 mg/kg for Plants, Soil Biota, and 
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Wildlife, respectively.  Since soil biota receptors are protected at a soil concentration greater than the 
initially selected cleanup level of 20 mg/kg, facilities that are in compliance with the 20 mg/kg arsenic 
cleanup level will be protective of soil biota receptors.  However, because the selected cleanup level of 
20 mg/kg exceeds the limits established for the protection of plants and wildlife, it is proposed to 
perform a modified Site-Specific TEE according to WAC 173-340-7493 for these potential exposures. 

2.3.1 Exposure Pathways 

The primary exposure pathway for inorganic mercury and arsenic at the NWPL GP meter stations 
occurs via direct contact.  The contact with contaminated soil can directly impact vegetation and soil 
biota.  Indirect impacts can occur when animals feed on affected media, resulting in bioaccumulation of 
contaminants through the food chain.  These secondary receptors could include ground-feeding birds 
and mammals, and small-mammal predators.  Plants exposed to contaminants may directly uptake the 
contamination from the soil in their roots.  Animals may be exposed from direct contact with 
contaminated soil or by consuming affected plants and/or soil biota. 

2.3.2 Receptors of Concern 

The receptors of concern differ for mercury and arsenic.  The receptors of concern for both of these 
compounds are summarized below. 

2.3.2.1 Receptors of Concern – Mercury 

 
As indicated above, the inorganic mercury cleanup level for NWPL GP meter station facilities is 2 
mg/kg.  The inorganic mercury ecological indicator soil concentration for protection of wildlife receptors 
is 5.5 mg/kg, which is based on Ecology’s Wildlife Exposure Model for Site-specific Evaluations (Table 
749-4).  Therefore, wildlife receptors such as potentially exposed avian or mammalian receptors are not 
considered receptors of concern at NWPL GP meter station facilities that meet the 2 mg/kg cleanup 
level. 
 
Assuming that the 2 mg/kg selected cleanup level for inorganic mercury has been achieved, the primary 
receptors of concern for mercury include vascular vegetation and soil biota.   
 

2.3.2.2 Receptors of Concern – Arsenic 

 
The arsenic cleanup level for NWPL GP meter stations is 20 mg/kg.  The arsenic ecological indicator 
soil concentration for protection of soil biota receptors is 60 mg/kg.  Therefore, soil biota receptors such 
are not considered receptors of concern at NWPL GP meter station facilities that meet the 20 mg/kg 
arsenic cleanup level. 
 
Assuming that the 20 mg/kg selected cleanup level for arsenic has been achieved, the primary 
receptors of concern for arsenic include vascular vegetation and wildlife.   
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2.3.3 Toxicological Assessment 

The mercury cleanup levels established in MTCA on Table 749-3 for the TEE are based on 
toxicological effects described in the EPA document Mercury Study: Report to Congress, Volume VI: An 
Ecological Assessment for Anthropogenic Mercury Emissions in the United States (EPA-452/R-97-008, 
December 1997), which stated that “earthworms accumulated an average of 21.3 times the mercury 
concentration of the soil to which they were exposed” (Beyer et al., 1985).   
 
Much of the research done on the effects of mercury toxicity is based on methylmercury.  
Methylmercury is a neurotoxin capable of impacting reproductive health, causing nervous tissue and 
liver damage, and impairing motor functions in birds and mammals (EPA-425/R-97-008).   
 
Since the impacts at NWPL GP meter stations are from inorganic mercury, which can be converted to 
the more toxic form of methylmercury through biological methylation, collecting site-specific 
toxicological data is essential for determining if the initially selected cleanup level of 2 mg/kg is 
protective of vascular vegetation and soil biota. 
 
An initial toxicological literature study was performed to determine if arsenic could be ruled out for any 
of the potential receptors of concern.  Based on the toxicological information obtained, it is unlikely that 
arsenic can be ruled out of TEE consideration.  The sampling proposed herein will provide empirical 
site- and compound-specific toxicological data to determine protective concentrations of arsenic.  This 
data will be more beneficial than performing an overly exhaustive literature study for arsenic. 
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3.0 METHODOLOGY  
 
The proposed modified Site-Specific TEE will identify and address the issue of soil toxicity at the NWPL 
GP meter stations and its effects on vascular plants and soil biota.   
 
The approach proposed herein is to divide Washington State into representative areas based on 
regional climate and geography and to collect empirical data at a representative facility within each 
area.  The other meter stations assessed and remediated within a given representative area will utilize 
the data collected at the area’s representative facility for determining compliance with TEE. 
 
The proposed division of Washington State includes four ecological regions, focusing mainly on 
geographic location and its associated climate systems.  These proposed representative areas include: 
 

a. Northwest Washington: located in the Puget Sound trough with a maritime climate, forested 
foothills, and abundant riparian habitat.  Experiences high volumes of rainfall, averaging 
40-80-inches annually.  Significant development has occurred along the Interstate-5 
corridor, which the NWPL GP pipeline parallels. 

 
b. Southwest Washington/Columbia River Basin: located to the west of the Cascade Mountain 

Range.  Climate is similar to Northwest Washington; however, rainfall is slightly greater, 
receiving an annual precipitation of 55-140-inches.  

 
c. Central Washington: located to the east and in the rain shadow of the Cascade Mountain 

Range and stretches east toward the Columbia Plateau of central Washington.  
Precipitation averages 20-inches annually, encouraging growth of shrub-steppe vegetation. 

 
d. Eastern Washington: located near the Washington/Idaho border, near the foothills of the 

Canadian Rocky Mountain Range.  Precipitation averages 30-inches annually and 
vegetation ranges from a sage-steppe ecosystem to evergreen forests. 

 
The proposed representative areas as they relate to the NWPL GP pipeline are depicted on Figure 1. 
 

3.1 Soil Bioassay 

Soil bioassay analysis will be necessary to evaluate the protectiveness of mercury concentrations for 
vascular plants and soil biota.  Bioassay analysis will be necessary to evaluate the protectiveness of 
arsenic concentrations for vascular plants. 
 
In order to address whether chemical impacts to representative soils are protective of vascular plants 
and soil biota, soil samples will be subjected to bioassay screening as specified in WAC 173-340-
7493(3)(b)(i).  The samples for bioassay screening analyses will be collected from areas where the 
concentrations of impacts are representative of the initial cleanup levels selected for each compound 
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(i.e., 2 mg/kg for mercury and 20 mg/kg for arsenic).  The previously collected assessment data will be 
used to determine the sampling location.  No soil dilution will be performed prior to analysis.   
 
In order to confirm the contaminant concentration prior to bioassay analysis, a sample will be submitted 
from the bioassay sample collected and will be analyzed for mercury using EPA Method 7471 and 
arsenic using EPA Method 6010B. 
 
Bioassay tests proposed herein are to be performed on concentrations of soil that are at, or slightly 
higher than the initially selected cleanup level of 2 mg/kg for mercury and 20 mg/kg for arsenic, 
meaning that soils that are representative of the cleanup level for each COC, or slightly more 
contaminated than post-remedial concentrations, will be used for the bioassays.  Therefore, if the 
bioassays on the more-highly contaminated soil are shown to be protective of ecological risks, soils 
from sites remediated to 2 mg/kg for mercury and 20 mg/kg for arsenic are also considered protective.   
 
For purposes of this TEE, the acceptable range of concentrations for performing the bioassay analysis 
shall be considered between 2 and 6 mg/kg for mercury, and between 20 mg/kg and 60 mg/kg for 
arsenic. 
 
If the bioassay screening analysis determines that the soils are not protective of plants and/or soil biota 
for a particular region, then serial dilutions of samples will be performed to determine concentrations 
that are protective.  If serial dilutions are necessary, contaminant analysis will be performed on the 
diluted soils to confirm the concentration of COCs prior to performing additional bioassay analysis. 
 
The methodology for the soil bioassay for plants will be in accordance with the Ecology Publication No. 
96-324, Early Seedling Growth Protocol for Soil Toxicity Screening.  The methodology for soil bioassay 
for soil biota will be in accordance with the Ecology Publication No. 96-327, Earthworm Bioassay 
Protocol for Soil Toxicity Screening.  The soil bioassay analysis will be performed by Nautilus 
Environmental, a Department of Ecology accredited laboratory located in Tacoma, Washington.  

3.2 Bioaccumulation Factor Calculation 

As presented above, arsenic is the only COC applicable to potential wildlife receptors and requires 
further evaluation for protectiveness. 
 
For wildlife receptors, the surrogate species are the American Robin and the Shrew; both are ground-
feeding carnivorous species.  Therefore, in accordance with Ecology’s Wildlife Exposure Model for Site-
Specific Evaluations (WEM; Table 749-4), the potential exposure pathway for these receptors is 
through consumption of worms living in contaminated soil.  The driving factor in calculating a site-
specific indicator concentration using the WEM is the bioaccumulation factor (BAF) for worms living in 
the contaminated media. In order to calculate site-specific indicator concentrations for wildlife receptors, 
site-specific BAFs for arsenic will be assessed as allowed by WAC 173-340-7493(3)(c)(i).   
 
The BAFs for biota will be measured by collecting and analyzing worm samples living in representative 
arsenic-contaminated soils. If worms are not available in the representative soils, other biota (e.g., 
spiders, potato bug, etc.) will be collected and analyzed in lieu of worms.   
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If no biotas are present in the representative soils, worms will be grown in contaminated media and 
then analyzed for arsenic concentration.  Using previously collected assessment data to determine the 
sampling location, contaminated media will be collected for purposes of growing worms.  In order to 
confirm the contaminant concentration prior to growing worms, a sample will be submitted from the 
contaminated media collected and analyzed for arsenic.   
 
Methodology for growing worms in contaminated media will be in accordance with the Standard Guide 
for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests with the Lumbricid Earthworm Eisenia 
Fetida (ASTM E1676-04, 2007). 
 
After growing the worms in the contaminated media using the above method, the worms will be 
analyzed for arsenic. 
 
The BAFs are determined by dividing the concentrations of arsenic within the biota samples by the 
concentration within the soil in which the biota were collected or grown.  The resulting BAFs will then be 
used in the WEM equations to calculate site-specific concentrations that are protective of wildlife 
receptors. 
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4.0 SITE GROUPINGS AND REPRESENTATIVE SITES 
 
The following summarizes the NWPL GP proposed representative areas, the associated NWPL GP 
meter station facilities, and the proposed representative facility for each area; see Figure 1. 
 

4.1 Northwest Washington Representative Area 

The representative facility for the Northwest Washington Representative Area is the Snohomish 
Compressor Station for both arsenic and mercury. 
 
Data collected at this facility will be representative of the following NWPL GP meter station facilities: 
 

• Chehalis 
• Evergreen Shores (Black Lake) 
• McCleary Aberdeen 
• North Seattle – Everett 
• North Tacoma 
• Oak Harbor – Stanwood 
• Olympia 
• Sedro Woolley 
• Shelton 
• South Seattle 
• South Tacoma 
• Toledo 

4.2 Southwest Washington/Columbia River Basin Representative Area 

The representative facility for the Southwest Washington/Columbia River Basin Representative Area is 
the Washougal Compressor Station for both arsenic and mercury: 
 
Data collected at this facility will be representative of the following NWPL GP meter station facilities: 
 

• Deer Island 
• Kalama 
• Stevenson 
• Stevenson #2 
• Vanalco 
• Vancouver 
• Washougal 
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4.3 Central Washington Representative Area 

The representative facility for the Central Washington Representative Area is Yakima Firing Center 
Meter Station for arsenic and Ellensburg Meter Station for mercury.   
 
Data collected at these facilities will be representative of the following NWPL GP meter station facilities: 
 

• Alcoa Wenatchee 
• Burbank Heights 
• Connell 
• Ellensburg 
• Goldendale* 
• Grandview* 
• John Day Dam* 
• Kawecki Chemical 
• Kennewick 
• Klickitat* 
• Lind 
• Menan Starch 
• Moses Lake 
• Pasco 
• Prosser* 
• Quincy 
• Ritzville* 
• Sandvik Special Metals 
• Sunnyside 
• Unocal Finley 
• Walla Walla 
• Warden 
• Wenatchee 
• Yakima* 
• Zillah – Toppenish* 

4.4 Eastern Washington Representative Area 

The representative facility for the Eastern Washington Representative Area is Spokane Mead Meter 
Station for arsenic and Cheney Medical Lake Meter Station for mercury: 
 
Data collected at these facilities will be representative of the following NWPL GP meter station facilities: 
 

• Cheney Medical Lake 
• Colfax 
• Genesee 
• Pullman 
• Spokane West 
• Spokane - Mead 
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5.0 CLOSING 
 
Upon written acceptance of this proposed modified Site-Specific TEE program by Ecology, an individual 
TEE will be submitted for each meter station facility/site using this document and the representative 
facility data as a reference for compliance.   
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