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EXECUTIVE SUMMARY 

On October 3rd and 4th, 2011, Antea Group personnel directed the drilling and installation of one groundwater 

monitoring well (MW-26) at the property (Figure 2).  Boring MW-26 was advanced to an approximate depth of 15 

feet below ground surface (bgs) and completed as a monitoring well.  Where recovered, soil samples were 

collected continuously from 5 to 15 feet bgs.  Three samples from MW-26 were selected for laboratory analysis of 

petroleum hydrocarbons.  All soil samples collected were field screened using a photo-ionization detector (PID). 

 

Concentrations of total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and xylenes (BTEX) 

were not detected above the laboratory method reporting limits (MRLs) in all three soil samples collected from 

MW-26, and are below the 10,000 mg/kg TPH cleanup level established under Consent Decree Number 00-2-

07760-2SEA.  Additionally, concentrations of TPH and BTEX in the groundwater sample were below MRLs, and are 

below the respective established cleanup levels for TPH-G, TPH-D, TPH-O, and benzene.   
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A Yard Well Installation Report 

Kinder Morgan Harbor Island Terminal 
 2720 13th Ave SW, Seattle, Washington 
AnteaTMGroup Project No. STKM-W-0003 
 

Antea™Group has prepared this report to summarize well installation activities performed at the Kinder Morgan 

Liquids Terminals (KMLT) bulk facility located at 2720 13th Avenue Southwest, Seattle, Washington (the property, 

Figure 1).  The purpose of this investigation is to respond to EPA’s concerns regarding further evaluation of the 

13th Avenue Southwest contamination.  Specifically, in their 5-Year Review Report, EPA recommended evaluating 

the extent and potential migration pathway outside the TF-OU2 boundary.  The intent of the well installation is to 

delineate the downgradient hydrocarbon impacts within the 13th Avenue corridor. 

 

1.0 BACKGROUND 

The KMLT Terminal is a bulk petroleum fuel storage facility which has been operating since 1944. KMLT purchased the 

terminal from GATX Terminals Corporation in February 2001. GATX previously owned and operated the facility since 

December 1994.  Shell Oil Company owned and operated the terminal from 1944 through 1994.  The facility is 

approximately 14 acres in area, and is situated on relatively flat topography in the north central portion of Harbor 

Island, a highly industrialized area located at the mouth of the Duwamish Waterway and Elliot Bay (Figure 1).  The site 

is situated approximately 900 feet from the East Waterway and approximately 1,400 feet from the West Waterway 

with surface elevations (relative to NAVD 1988 vertical datum) ranging between approximately 9 to 17 feet above 

mean sea level (msl).   

 

The Harbor Island Terminal has been divided into five distinct areas segregated on the basis of use, designated as the 

A, B, C, D, and E Yards (Figure 2).  The B and C Yards contain bulk storage tanks.  The B and C yards are each 

surrounded by concrete walls approximately 15 feet in height.  Within the B and C Yards, the ground surface is 

unpaved gravel and silty sand.   

 

The paved A Yard contains the facility office as well as the loading facilities for petroleum distribution.  The D Yard 

consists of a driveway between the B and C Yards, and contains general repair and storage facilities. The E Yard is 

presently leased by another party and consists of an office building and vehicle storage facilities.  

 

1.1 Historic Groundwater Gradient 
 

Historic quarterly groundwater monitoring indicates that the groundwater gradient is generally flat across the 

majority of the site, with a slight trend towards the south starting from the south boundary of the C yard and 
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towards the north starting on the south boundary of the C yard.  Groundwater levels throughout the southern 

portion of the site are generally slightly lower than levels observed throughout the northern portion of the site. 

 

2.0 SCOPE OF WORK 

The scope of work performed by Antea Group included the following tasks: 

• Developed a site-specific Health and Safety Plan; 

• Contracted One-Call and a private underground utility locater to delineate the location and marking of 

underground utilities and other potential subsurface obstructions in the vicinity of the proposed boring 

locations; 

• Cleared for utilities to a minimum depth of 5 feet bgs using an air knife/vacuum rig; 

• Drilled and installed one groundwater monitoring well (MW-26);  

• Collected soil samples continuously from 5 to 15 feet bgs using acetate sleeve samplers driven ahead of 

the drill bit into the undisturbed formation;  

• Performed examination and description of each sample using the Unified Soil Classification System (USCS) 

and standard geologic techniques; 

• Submitted soil samples for quantitative chemical analysis from each boring interval;  

• Developed and sampled the newly installed groundwater monitoring well; 

• Performed profiling, removal, and proper disposal of investigative derived waste, and; 

• Prepared a report summarizing the findings of the investigation. 

 

3.0 GROUNDWATER MONITORING WELL INSTALLATION 

On October 3rd and 4th, 2011, Antea Group personnel directed the drilling and installation of one groundwater 

monitoring well (MW-26) at the property.  Prior to the drilling activities, Antea Group coordinated the location and 

marking of underground utilities in the vicinity of the proposed boring locations.  The utilities survey included 

contacting the local utility locating service and contracting with a private locating service. 

 

Prior to drilling, the boring location was cleared to a final depth of 5 feet bgs with an air-knife and vacuum truck. 

Following air-knifing, the boring was advanced using hydraulic direct-push drilling equipment operated by Cascade 

Drilling, Inc.  The boring was advanced to an approximate depth of 15 feet bgs.  Where recovered, soil samples 

were collected continuously from 5 to 15 feet bgs using acetate sleeve samplers advanced into the undisturbed 

formation ahead of the drill bit.  Groundwater was encountered at an approximate depth of 10 feet bgs.  Boring 

MW-26 was completed as a 2-inch groundwater monitoring well to a depth of 15 feet consisting of Schedule 40 

(SCH 40) polyvinyl chloride (PVC) casing with 10 feet of 0.010-inch slotted screen.  The annular space in the well 

consisted of #2/12 filter sand to 2 feet above the screened interval, followed by a 1 foot seal of bentonite chips.  
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Cement was placed in the remaining annular space and a flush-mount surface monument was installed over each 

well head.   

 

Soil encountered during the drilling activities primarily consisted of fine grained sand and silty-sand with periodic 

thin lenses of silt to the maximum drilled depth of 15 feet bgs. Boring logs, soil sampling intervals, lithology 

descriptions, and well completion details are included in Appendix A.   

 

Well MW-26 was developed on October 4, 2011.  Development activities were completed by purging the well with 

a submersible pump until the amount of suspended sediment in the purge water decreased significantly and the 

water appeared clear. Approximately 10-gallons of water were purged from the monitoring well.  

 

4.0 WASTE MANAGEMENT 

Soil cuttings, decontamination fluids and purge water generated during drilling and sampling were temporarily 

stored in properly labeled 55-gallon DOT drums.  Analytical data for soil and water samples were used for disposal 

profiling.  The drums were removed by Filter Recycling Services on October 12, 2011 for off site treatment and 

disposal.   

 

5.0 SAMPLE COLLECTION AND ANALYSIS 

5.1 Soil Sampling 
Soil samples were field screened using a PID for volatile petroleum hydrocarbons.  Three soil samples were 

submitted for quantitative chemical analysis for petroleum hydrocarbons. The soil samples were individually 

labeled, registered on a Chain-of-Custody form, and placed in a chilled cooler pending delivery to a certified 

analytical laboratory.  Soil analytical results are presented in Table 1 and on Figure 3. 

 

5.2 Groundwater Sampling 
On October 25, 2011, Antea Group personnel collected groundwater samples from MW-26. Tasks performed and 

associated with groundwater monitoring included: 

• Water level measurement;  

• Groundwater sample collection; and 

• Sample shipping to the analytical laboratory. 

 

Low flow techniques were used to collect the groundwater samples. New, dedicated polyethylene tubing was 

used.  Geochemical parameters were collected with a YSI multi-meter. Groundwater samples were collected in 

laboratory-supplied containers and individually labeled, registered on a Chain-of-Custody form, and placed in 
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chilled coolers pending delivery to a certified analytical laboratory.  A summary of groundwater analytical results is 

presented in Table 2 and Figures 4 and 5. 

 

5.3 Laboratory Analysis 
Soil samples were submitted to Alpha Analytical of Sparks, Nevada for quantitative chemical analysis.  One or more 

soil samples were analyzed for the following parameters: 

• Total petroleum hydrocarbons in the gasoline (TPH-G)  range using Northwest Method NWTPH-Gx;  

• Total petroleum hydrocarbons in the diesel (TPH-D) and oil (TPH-O) ranges using Northwest Method 

NWTPH-Dx with Silica Gel cleanup; and, 

• Benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA Method SW8260B. 

 

Groundwater samples were also submitted to Alpha Analytical of Sparks, Nevada for quantitative chemical 

analysis.  One or more samples were analyzed for the following parameters: 

• TPH-G  range using Northwest Method NWTPH-Gx;  

• TPH-D and TPH-O ranges using Northwest Method NWTPH-Dx with Silica Gel cleanup;  and, 

• BTEX using EPA Method SW8260B. 

 

6.0 ANALYTICAL RESULTS 

6.1 Soil 
Concentrations of total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and xylenes (BTEX) 

were not detected above the laboratory method reporting limits (MRLs) in all three soil samples collected from 

MW-26, and are below the 10,000 mg/kg TPH cleanup level established under Consent Decree Number 00-2-

07760-2SEA.  Soil analytical results are presented in Table 1. A map showing TPH soil analytical results from MW-

26 as well as historic soil analytical results is shown on Figure 3.   Soil analytical reports are included in Appendix C. 

 

6.2 Groundwater 

A groundwater sample was collected from MW-26 on October 25, 2011.  Concentrations of TPH and BTEX in the 

groundwater sample were below MRLs, and are below the respective established cleanup levels for TPH-G, TPH-D, 

TPH-O, and benzene. Groundwater analytical results are presented in Table 2.  A map showing TPH and benzene 

groundwater analytical results from MW-26 as well as recent groundwater results from A Yard monitoring wells is 

shown on Figures 4 and 5, respectively.  Groundwater analytical reports are included in Appendix C. 
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7.0 CONCLUSIONS 

Antea Group directed the drilling and installation of one groundwater monitoring well at the property on October 

3rd and 4th, 2011.  Concentrations of total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, 

and xylenes (BTEX) were not detected above the laboratory method reporting limits (MRLs) in all three soil 

samples collected from MW-26, and are below the 10,000 mg/kg TPH cleanup level established under Consent 

Decree Number 00-2-07760-2SEA.  Additionally, concentrations of TPH and BTEX in the groundwater sample were 

below MRLs, and are below the respective established cleanup levels for TPH-G, TPH-D, TPH-O, and benzene.    

 

The purpose of this investigation is to respond to EPA’s concerns regarding further evaluation of the 13th Avenue 

Southwest contamination.  Specifically, in their 5-Year Review Report, EPA recommended evaluating the extent 

and potential migration pathway outside the TF-OU2 boundary.  This investigation has demonstrated that down-

gradient hydrocarbon impacts within the 13th Avenue Southwest corridor does not extend to the KMLT Harbor 

Island Terminal’s southern boundary.   
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8.0 REMARKS 

The recommendations contained in this report represent Antea USA, Inc.’s professional opinions based upon the 
currently available information and are arrived at in accordance with currently accepted professional standards. This 
report is based upon a specific scope of work requested by the client. The contract between Antea USA, Inc. and its 
client outlines the scope of work, and only those tasks specifically authorized by that contract or outlined in this 
report were performed. This report is intended only for the use of Antea USA, Inc.’s client and anyone else specifically 
identified in writing by Antea USA, Inc. as a user of this report. Antea USA, Inc. will not and cannot be liable for 
unauthorized reliance by any other third party. Other than as contained in this paragraph, Antea USA, Inc. makes no 
express or implied warranty as to the contents of this report. 
 

Prepared by: 
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Megan MacDonald 
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TABLE 1
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS

Kinder Morgan Liquids Terminal, LLC
Harbor Island Terminal

2720 13th Avenue Southwest
Seattle, Washington

Gasoline 
Range 

(mg/kg)

Diesel 
Range 

(mg/kg)

Heavy 
Range 

(mg/kg)
Total TPH
(mg/kg)

Benzene 
(mg/kg)

Toluene 
(mg/kg)

Ethyl-
benzene 
(mg/kg)

Total 
Xylenes 
(mg/kg)

MW-26-6 10/04/11 6 <5.0 <5.0 <10 <20 <0.01 <0.01 <0.01 <0.01

MW-26-10 10/04/11 10 <5.0 <5.0 <10 <20 <0.0087 <0.0087 <0.0087 <0.0087

MW-26-15 10/04/11 15 <5.0 <5.0 <10 <20 <0.0081 <0.0081 <0.0081 <0.0081

Cleanup Levelsa -- -- -- 10,000 -- -- -- --
NOTES:

All concentrations are in mg/kg (ppm).  

< = Less than the stated laboratory reporting limit

NA = not applicable

TPH = Total Petroleum Hydrocarbons

Gasoline range = Gasoline range hydrocarbons by Ecology Method NWTPH-Gx

Diesel and Heavy range hydrocarbons, respectively, by Ecology Method NWTPH-Dx with Acid Silica Gel Cleanup

Benzene, Ethylbenzene, Toluene, and Total Xylenes by Ecology Method SW8260B.
a Cleanup Levels established under Consent Decree 00-2-07760-2SEA

Analysis
Depth 
BGS 
(feet)

Sample 
Date Sample ID

Page 1 of 1



TABLE 2
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Kinder Morgan Liquids Terminal, LLC
Harbor Island Terminal

2720 13th Avenue Southwest
Seattle, Washington

TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MW-26 10/25/11 <0.25 <0.25 <0.50 <0.0005 <0.0005 <0.0005 <0.0005

Cleanup Level1 1.0 10 10 0.071 -- 29.0 --

NOTES:
1 Cleanup level established under Consent Decree 00-2-07760-2SEA

Bold values indicate concentrations which exceed MTCA cleanup levels

mg/kg = milligrams per kilogram 

NA = Not analyzed in the laboratory.

TPH-G = Total Petroleum Hydrocarbon as Gasoline; analyzed using Northwest Method NWTPH-Gx.

Benzene, Toluene, Ethylbenzene, and Total Xylenes (BTEX) analyzed using EPA Method 8021B

Sample 
Date

TPH-D = Total Petroleum Hydrocarbon as Diesel; TPH-O = Total Petroleum Hydrocarbons as Oil. 

TPH-D and TPH-O analyzed using Northwest Method NWTPH-Dx  w/ silica gel cleanup.

Sample 
ID

Page 1 of 1
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Figures 

 

Figure 1 Site Location Map 

Figure 2 Site Map 
Figure 3 A Yard Soil Concentrations 

Figure 4 A Yard Concentrations of TPH in Groundwater 

Figure 5  A Yard Concentrations of Benzene in Groundwater 
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Field Data Sheets  
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Analytical Laboratory Reports and Chain-of-Custody Documentation 
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