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Agenda. 

 First Quarter 2018 Plume Update 
 What is the USGS Cr(VI) Background Study? 
 What is the USGS Cr(VI) Midterm Report? 
 What Information is Included in the USGS Cr(VI) Midterm Report? 
 How is the USGS Going to Determine The Difference Between 

Man-Made and Natural Occurring Cr(VI)? 
 What is the Summative Scale Analysis and How Will it be Use? 
 How is USGS Going to Calculate the Cr(VI) Background Numbers? 
 Conclusions 
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First Quarter 2018 Plume Map. 
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Location of the IRZ 

Location of NWFI 

Tonight, We 
Are Here 

Key Take-Aways 
All domestic wells are below 

10 ppb 

 Hydraulic Capture 
continues at  
Thompson Rd 

 Plume is stable and 
continues to shrink 

 
Location of ATUs 



What is the USGS  Cr(VI) Midterm Report? 
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What Information is Included in the USGS Cr(VI)  
Interim Report? 

 Summarizes the data 
collected 

 Describes the process that 
identifies the differences 
between naturally-
occurring and man-made 
Cr(VI) 

 Presents how background 
Cr(VI) will be estimated 

 No data interpretations 
were included in this 
Report 
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What Data Was Collected and Reviewed? 

 Reviewed historical groundwater quality data and performed 
statistical analysis  

 Reviewed cores  and cuttings (handheld XRF and SEM) from 
PG&E Core Library 

 Physical description of geology 
 Sequential Extraction Analysis from cores and cuttings 
 General chemistry (e.g. Cr(VI), Cr(T), Mn, Ar, U, Pb, Fe, Nitrates 

etc.) 
 Current and Historical Water levels 
 Tracers (Tritium, Carbon-14, CFC, SF6, delta Oxygen-18 and delta 

Deuterium) 
 Chromium Isotopic Data 
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Locations that USGS Sampled As Part of the Background Study. 
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Chromium (VI), 
in micrograms 
per liter 

(Larger circle diameter indicates 
deeper well at multiple well site) 

(Includes wells sampled: March 2015, March 
2016, and March 2016; plus domestic wells 
sampled January 2016) 

Source: USGS Occurrence of natural and anthropogenic (man-made) hexavalent 
chromium, Cr(VI), near a mapped plume, Hinkley, CA; Community Meeting 



How is the USGS Going to Determine the Difference 
Between Man-Made Cr(VI) and Natural Cr(VI)? 

 The USGS will use a, so-called, 
“Summative-Scale Analysis” to 
determine the differences 
between man-made and 
naturally occurring Cr(VI) 

 Depicted here is the 
questionnaire that will be 
utilized for the Summative-
Scale Analysis 
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Table 3 from USGS Midterm Report “Proposed 
summative scale to be used by the USGS Cr(VI) 
background study to determine the extent of 
anthropogenic and natural Cr(VI), Hinkley and Water 
Valleys, California. 



What is the Summative Scale Analysis and How Will it be Use? 
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The IRP Manager team helped the Hinkley Community further understand the 
Summative Scale Analysis in the April 2018 Hinkley Community Newsletter. 



Discuss Questions from Summative Scale Analysis  

 Do geologic materials at the well screen contain more chromium than 
the average continental abundance? 

 Do geologic materials at the well screen contain more manganese than 
the average continental abundance? 

 Was water from the well recharged from the Mojave River? 
 Does water from well contain some fraction of “modern” (post 1952 

recharge) water? 
 Are Cr(VI) concentrations in water from the well trended with time? 
 Is there an excess of Cr(VI) with respect to pH in water from the well? 
 Is there an excess of Cr(VI) with respect to other trace elements in water 

from the well? 
 Are geological materials at the well screen fine grained (predominately 

clay)? 
 Is there chromium isotopic composition in water from the well consistent 

with fractionation, advective mixing, and longitudinal dispersion of 
chromium in groundwater? 
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How is the USGS Going to Calculate the Cr(VI) Background 
Number or Numbers? 
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Evaluate all field data 
collected 

Conduct Summative-Scale 
Analysis (SSA) to 

determine Man-made vs 
Natural Cr(VI)  

Define plume & 
Compare results 

from the SSA with 
the Computer 

Generated 
Groundwater Model 

Groundwater  
Modeling results 

Are the results 
in agreement? 

NO 

YES 

Calculate 
Background 
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Conclusions. 

 USGS issued their Cr(VI) 
Midterm Report 

 Provided a summary of all the 
data that has been collected to 
data 

 Outlines the procedure to 
identify man-made and natural 
occurring Cr(VI) 

 Identifies how the Cr(VI) 
background numbers will be 
estimated 
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