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I. SITE BACKGROUND
 Site operated from 1987 to 2001 as a bulk petroleum fuel storage and 

distribution with 4 USTs (8,000-gal to 20,000-gal capacity)
 Ecology estimated that in 1982 approximately 20,000-gallons of  fuel had 

been released from the UST system
 A SVE and GWE system extracted approximately 16,000-gallons of  

LNAPL
 City of  Yakima entered into a Consent Decree with Ecology in 2014 and 

received a Remedial Action Grant for site cleanup 
 Approximately 11,000 yd3 PCS excavated: source/downgradient areas
 LNAPL thickness: 1.44 ft. Currently: 0.02 to 0.37 ft in thickness
 Dissolved-phase plume is receding with ongoing biodegradation
 Sentry and dissolved-phase plume boundary monitoring wells have had no 

exceedances of  MTCA Method A CULs for TPH-G and BTEX
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II. OBJECTIVES OF THE HRSC
 What is the extent of  residual LNAPL at the Site?
 Is the LNAPL recoverable at this Site?
 What is the extent of  the dissolved-phase petroleum impacts at 

the Site?
 What are the potentials for usage of  NSZD and MNA as long-

term site management options?

III. THE HRSC FOCUSED ON THE FOLLOWING AREAS:
 Geologic heterogeneity—evaluate the stratigraphy and lithologies of  the 

subsurface conditions in conjunction with correlating contaminant data
 Extent of  LNAPL—advance borings using the OIP direct-sensing instrument 

at selected locations to evaluate the specific behavior of  the LNAPL, 
including its viscosity, mobility, and dissolution in the subsurface. Identify the 
storage and transport zones of  the LNAPL via the OIP

 Recoverability of  LNAPL—analysis of  transmissivity of  soil through the 
HPT and the analytical measurement of  percentage of  LNAPL saturation and 
relative soil permeability in high-resolution soil samples

 Dissolved-phase plume—evaluate the plume’s core; plume stability; and 
characteristics, including its mass and biodegradation parameters

 Potential for NSZD and MNA—collection and laboratory analysis of  high-
resolution groundwater samples from borings for geochemical parameters. 
Install and analyze the collected data from the carbon dioxide (CO2) flux 
chambers. Install and evaluate monitoring data from soil vapor points 
monitoring wells
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IV. HRSC TRIAD DATA COLLECTION
 Uses direct-sensing technologies to provide a high density of  

discrete measurements to determine spatial and matrix 
distribution of  contaminants

 Targets collaborative sample analysis, where applicable 
 Uses correlative data sets from multiple direct-sensing 

instruments in conjunction with geochemical parameters
 Enables real-time communication strategies and adaptive site 

management
 Gathers high volume of  HRSC data to capture, process, and 

format for stakeholder decision-making in field decisions 
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V. FINDINGS FROM THE HRSC
 The dissolved-phase plume has diminished and attenuated 

downgradient and east-southeast from the source area
 The central portion of  the dissolved-phase plume, adjacent east-

southeast of  the petroleum-contaminated soil remedial action area, 
appears to represent the core area of  the dissolved-phase plume, 
with elevated TPH-gas and benzene concentrations above their 
respective MTCA Method A CULs.

 LNAPL was encountered in pockets and lenses in the subsurface 
and was identified in confining units with thicknesses ranging from 
approximately 0.4 to 1.1 feet. 
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 The depths of  these confining units/lenses were variable across 
the Site, ranging from approximately 8.5 to 13 feet bgs, 14.2 to 
15.3 feet bgs, and 18.6 to 20 feet bgs.

 HRSC indicated the presence of  three confining units within 8.5 
to 13 feet bgs.

 The compiled findings from the HRSC, including predominantly 
low ranges of  hydraulic conductivity in various depths below the 
water table and dominant presence of  heterogeneity and 
discontinuity of  the subsurface conditions, indicate that LNAPL 
recoverability is unlikely or at least very low.

 In addition to the OIP and HPT observations, HRSC quantitative data 
(including the level of  saturation of  LNAPL in the soil pores and the 
soils’ relative K) indicate that the residual LNAPL is stable and not 
mobile.

 The variability and low ranges of  hydraulic conductivities associated with 
thin and discontinuous confining units underlying the Site is a primary 
factor in controlling the mobile and immobile phases of  the LNAPL. 

 The HPT data indicate zones of  good hydraulic permeability, acting as 
transport zones, interbedded with discontinuous, thin, confining units 
that are serving as storage zones for petroleum hydrocarbons. The OIP, 
MiHpt, and HPT observations confirm previous geologic logs and 
geologic cross-sections of  the Site that the underlying units are poorly 
connected.
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 The soil vapor gradients indicate profiles of  decreasing O2, 
increasing CO2, and/or increasing CH4 concentrations with depth 
to the residual LNAPL. These parameters indicate biodegradation.

 The initial measurement of  the CO2 flux measurement at the Site, 
350 gal/ac/yr, falls within the range of  CO2 flux measurements for 
facilities undergoing NSZD.

QUESTIONS & ANSWERS


