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Mn and “Black Water.”
How We Got HereHow We Got Here.

Residents to West of IRZ Voice Community and Water Board1 4Residents to West of IRZ Voice 
Observations of “Black Water” 
(late summer)

Community and Water Board 
Start Collecting Water 
Samples for Analysis (fall)

1 4

Knowledge that the Reductive 
Nature of the IRZ Operations are 
Known to Liberate Mn (and As) 
from the Soil (literature and ca 

Debate Arises About 
Direction of GW Flow and 
Data Validity

2 5

2004, onwards, pilot testing)

Community Becomes Concerned 
about the ill-defined Migration of 

All Parties Agree for the 
Need for Open Dialog, 
Leading to a Common 
Technical Understanding3

6

hence the Reason we are here today

g
Mn (fall)... “Black Water 
Observations”

g

…hence the Reason we are here today. 

2



Information to ConsiderInformation to Consider 
 Groundwater Flow Directions
 Processes Leading to the Presence of Mn in 

Groundwater
• Natural leaching Vs IRZ reductive mechanisms

 Mn Measurements
• Sampling Methodology

 Well type (domestic Vs monitoring well)

Mn as a function of (a) location & (b) time*• Mn as a function of (a) location & (b) time*

• Geochemical profile (for IRZ, elevated Mn, occurs with low Cr6)

• Historical baseline Vs today’s observations*• Historical baseline Vs today s observations
* These two issues are highlighted in the figures in this slide deck.
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Manganese Data and Ownershipa ga ese ata a d O e s p

Data “Owner” Number of NotesData “Owner” Samples Notes

Community 33 Collected 2012, Q3 and Q4

Water Board 20 Collected 2012, Q3 and Q4

Mojave Water 
Agency

53 
(33 Near Hinkley)

Collected Historical Data

PG&E 304 Collected 2012, Q3
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Manganese Data Sources and 
Interpretation Process

Community
(33 l )

Stakeholders 
Review & Discussion

te p etat o ocess

Water Board
(20 Samples)

PG&E
(33 samples)

(20 Samples)

Community

Mojave Water 
Agency

PG&E Combined Database (410)
Water Board 3D Interpretations

Agency
(53 Samples)

(304 Samples)

Mojave Water Agency

Data Collection and Database Creation ArcGIS & EVS Maps and Analysis
5



Map Legend

Manganese

ap ege d

Community
Manganese 
Concentration 
Intervals (ppb)

Water Board ND

ND – 50

Mojave Water 
Agency 50 – 500 

500 5 000

PG&E

500 – 5,000 

> 5,000 
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Manganese, PG&E, 3rd Q 2012

ND

Manganese 
Concentration 
Intervals (ppb)

a ga ese, G& , 3 d Q 0

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese, Community, 3rd & 4th Q 2012

ND

Manganese 
Concentration 
Intervals (ppb)

a ga ese, Co u ty, 3 d & t Q 0

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese, Water Board, 3rd & 4th Q 2012

ND

Manganese 
Concentration 
Intervals (ppb)

a ga ese, ate oa d, 3 d & t Q 0

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese, Mojave Water Agency 
(1950’s to Present-day)

ND

Manganese 
Concentration 
Intervals (ppb)

( 950 s to ese t day)

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese: PG&E  + Community + 
Water Board + Mojave Water Agency

ND

Manganese 
Concentration 
Intervals (ppb)

ate oa d oja e ate ge cy

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese: Community + Water Board
(Zoomed to IRZ Area)

ND

Manganese 
Concentration 
Intervals (ppb)

( oo ed to ea)

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese Sampling Data from PG&E + Community + 
Water Board + Mojave Water Agency (Zoomed to IRZ Area)

ND

Manganese 
Concentration 
Intervals (ppb)

Water Board  Mojave Water Agency (Zoomed to IRZ Area)

ND – 50

50 – 500 

500 – 5,000 

Community

> 5,000 

Water Board

Mojave 
Water 
Agency

Note: All information shown on 
this Figure was derived from 
Google Earth topography. The

PG&E

Google Earth topography. The 
data is  provided by PG&E, Water 
Board, an Private samplers. 
(12/18/12) 



Manganese: 
Before December 14, 2004 and 2012 3rd Quarter

3rd Q, 2012Before December 14, 2004

Before December 14, 2004 and 2012 3rd Quarter

Note: All information shown on this Figure was derived from 
Google Earth topography and groundwater sampling dataGoogle Earth topography and groundwater sampling data 
supplied by PG&E to PNL in PNL’s role as IRP Manager.
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Manganese Distribution in 3D 
(Includes PG&E 2012 Q3 Water Board 2012 Q3 & Q4 + Community 2012 Q3 & Q4)

140 000 ppb*
Rail Road58

N

(Includes PG&E 2012 Q3, Water Board 2012 Q3 & Q4 + Community 2012 Q3 & Q4)

140,000 ppb N

99,000 ppb*

IRZ

Note: All information 

7,600 ppb*

Max Mn Concentration in IRZ is approx 
6 000 ppb*

shown on this 
Figure was derived 
from Google Earth 
topography. The 
data was provided 
by PG&E and Water 
Board et al.6,000 ppb


