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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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Key Take-Aways

All domestic wells are below
10 ppb

® Hydraulic Capture
continues at
Thompson Rd

Location of NWFI

" Plume is stable and
continues to shrink

Tonight, We
Are Here
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__What is the USGS Cr(VI) Midterm Report?
ZUSGS

science for a changing world
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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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Source: USGS Occurrence of natural and anthropogenic (man-made) hexavalent
chromium, Cr(VI), near a mapped plume, Hinkley, CA; Community Meeting
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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
guestionnaire that will be
utilized for the Summative-
Scale Analysis

Procedures to Estimate the Extent of Anthropogenic Cr{Vl) and to Estimate Background Cr(VI) 13

Table 3. Proposed summative scale to be used by the U.S. Geological Survey (USGS) hexavalent chromium, Cr(V1), background study
to determine the extent of anthropogenic (man-made) and natural Cr (VI), Hinkley and Water Valleys, California.

[Ttems in the scale are formulated as questions requiring a binary, yes or no, answer for each well sampled as part of the USGS Cr(VI) background study. A score

of | is consistent with an anthropogenic source. A score of -1 is consistent with a natural source]

Item

1 Do geologic materials at the well screen contain
more chromium than the average continental

abundance?

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

3 Was water from the well recharged from the

Mojave River?
4 Does water from the well contain some fraction
of "modern” (post 1952 recharge) water?

5 Are Cr(VI) concentrations in water from the
well trended with time?

6 Is there an excess of Cr(VI) with respect to pH
in water from the well?

7 Is there an excess of Cr(VI) with respect to

other trace elements in water from the well?

8  Are geologic materials at the well screen fine-
grained (predominately clay)?

9 Is the chromium isotopic compesition in water
from the well consistent with fractionation,
advective mixing, and longitudinal
dispersion of chromium in groundwater?

Data source

Handheld (portable) X-ray fluorescence (pXRF)
measurements of core material.

Handheld (portable) X-ray fluorescence (pXRF)
measurements of core material.

delta oxygen-18, "0, and delta deuterium, 8D,
data.

Tritium, helium-3, helium-4, carbon-14,
carbon-13, chlorofluorocarbons (CFC-11,
CFC-12, and CFC-113), and sulfur hexafluoride
data interpreted using TracerLPM.

Historic site data interpreted with Kendall’s Tau
correlation coefficient.

pH and Cr(VI) values compared to geochemistry
and pH and Cr(VI) data in wells statewide.

Principal component analyses (PCA) including
arsenic, hexavalent chromium [Cr(V1)], total
dissolved chromium [Cr(t)], iron, mangansese,
uranium, and vanadium data.

Consultant and USGS lithologic descriptions.

Cr(VI) and delta chromium-53, *Cr, isotopic
data.

Answer and score

Yes No
-1 1
1 1

1

1 -1
1 1
-1

1 -1

1 1
-1

Sample to be flagged, but no score assigned

Is there evidence of anthropogenic contamination
from other sources in water from the well
(septic, irrigation return)?

Nitrate, specific conductance, delta oxygen-18,
delta deuterium.

Samples having high fractions of
septic or irrigation return may
not be considered for background
Cr(VI) calculation.

NOTE: Proposed questions and associated metrics will be refined, and additional questions may be added to the proposed
summative scale as the report process and data interpretation proceeds. For example, summative-scale interpretation of
groundwater saturation indexes with respect to selected chromium-containing minerals may be useful in defining plume extent.

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.
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___What is the Summative Scale Analysis and How Will it be Use?

< E = Is Annual Cleanup
- Statys'and Effectiveness Report
U ssues the Cr(VI) Background Study 2

Midterm Report for Hinkley

Frequently Asked Questions: How will the Background Cr(VI) Concentrations be Determined, and

what is the Summative-Scale Approach?

The Summative-Scale Approach is a point-based system commonly used in scientific research. The methodology has wide application
andis, now, especially useful as a tool in calculating the contribution of any background Cr{VI) to the total Cr(VI) concentrations
measured in groundwater in the HinkleyValley. To use the Approach, “scoring points” are either added or subtracted based on
groundwater-project-specific-questions.

The aforementioned USGS Midterm Report describes the questions which will be asked to helpidentify the differences between man-
made and naturally occurring Cr(V1). Each question requires a YES or NO answer. All answers will be assigned a value of +1 or-1,
dependingonthe scoring criteria.

A +1 score signifies results consistent with man-made Cr(V1), while a score of -1 results represent naturally occurring Cr(VI).

After all the questions have been answered byinquiring of the data collected at each sampled groundwater well, each well will have an
assigned cumulative score. Wells having higher scores and thereby rankings will be indicative of the presences of man-made Cr{VI),
while lower scores/rankings will be indicative of natural Cr(VI).

The results? of the Summative-Scale Analysis approach will be compared withthe results of the Computer Groundwater Model under
the guidance of the TWG. If the results of the Summative-Scale approachand the Computer Groundwater Model are in agreement, a
Cr(V1) background numberwill be determined. Ifthe results are not in agreement, the Summative-Scale predictions and the Computer
Groundwater Model’s estimates will go through a recalculation/iterative process to zero in on, and optimize a solution.

Summative-scale Groundwatar
quostions madel results
{Task6) {Task 5)

=

Define pluma margins

Evaluate/modity plume margins

Hexavalent chromium
data outside summative-
‘scale mappad plume
(Task7)

~

Calculate background
hexavalent chromium
concantration

FINISH

The IRP Manager team helped the Hinkley Community further understand the
Summative Scale Analysis in the April 2018 Hinkley Community Newsletter.
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Discuss Questions from Summative Scale Analysis
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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?

Conduct Summative-Scale
Evaluate all field data Analysis (SSA) to
collected determine Man-made vs
Natural Cr(VI)

Groundwater
Modeling results

11

Define plume &
Compare results
from the SSA with
the Computer
Generated
Groundwater Model

Calculate
Background
Cr(VI1)
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Conclusions.
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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)

|dentifies how the Cr(VI)
background numbers will be
estimated
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