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Objec@ves	  -‐	  Discuss	  

•  Cr(VI)	  plume	  concentra@on	  and	  sizes	  
•  Limita@ons	  of	  five	  EIR	  Alterna@ves	  
•  Electrocoagula@on	  (EC)	  for	  remedia@on	  of:	  

–  7,500	  acre-‐foot	  50	  -‐	  3.500	  ppm	  plume	  
–  15,000	  acre-‐foot	  10	  -‐	  50	  ppm	  plume	  

•  EC	  pretreatment	  for	  potable	  water	  	  
•  10	  GPM	  EC	  water	  treatment	  trailer	  
•  1	  MW	  Power	  Package	  
•  Conclusions	  



Plume	  Concentra@on	  and	  Size	  
•  Blue	  >	  50	  ppb	  Cr[VI]	  	  

–  Purple	  Core	  1,000	  -‐	  3,500	  ppb	  	  	  
–  7,500	  acre-‐feet	  

•  Green	  10	  -‐	  50	  ppb	  Cr[VI]	  	  
–  15,000	  acre-‐feet	  

•  Dashed	  Green	  3.2	  -‐	  10	  ppb	  Cr[VI]	  	  
–  21,500	  acre-‐feet	  
–  Plume	  bulge	  moving	  west	  	  

•  Total	  Size	  
–  44,000	  acre-‐feet	  
–  5	  miles	  long	  x	  2.5	  miles	  wide	  
–  77%	  expansion	  in	  1	  year	  

•  Brown	  TDS	  &	  nitrates:	  Desert	  View	  Dairy	  
–  Can	  treatment	  for	  Cr[VI]	  eliminate	  TDS?	  



Limita@ons	  in	  Dra/	  EIR	  
•  All	  Remedia@on	  alterna@ves	  require	  too	  much	  @me	  

•  Plume	  Migra@on	  into	  Hinkley	  
–  Bulge	  in	  3.1	  ppb	  plume	  is	  moving	  west	  toward	  school/homes	  

•  Cr(VI)	  contamina@on	  remaining	  in	  dry	  soil	  above	  the	  water	  table	  and	  
plume	  core	  is	  not	  discussed.	  



Areas	  Inves@gated	  

•  Electrocoagula@on	  (EC)	  treatment:	  
–  Shorter	  remedia@on	  50	  to	  3,500	  ppm	  plume:	  	  

•  0.9	  year	  to	  50	  ppb	  Cr(VI)	  in	  50	  to	  3,500	  ppb	  Cr(VI)	  Plume	  
•  2.2	  years	  to	  3.1	  ppb	  Cr(VI) 	   	   	   	  “	  
•  3.5	  years	  to	  1.3	  ppb	  Cr(VI) 	   	   	   	  “	  

–  Smaller	  Physical	  Footprint	  
–  Greater	  above-‐ground	  pumping	  capacity	  and	  distribu@on	  
–  Lower	  environmental	  impact	  

•  Combined	  Heat	  and	  Power	  (CHP)	  	  
–  Reduced	  O&M	  cost	  	  	  
–  Reduced	  CO2	  emissions	  



Electrocoagula@on	  (EC)	  Treatment	  	  
•  Treats	  a	  Range	  of	  Contaminants	  	  

–  96%	  Cr[VI]	  removed/minute	  of	  treatment	  	  
–  99%	  Cr[T]	  removed/minute	  of	  treatment	  	  
–  Effec@ve	  against	  TDS	  (90%),	  nitrates	  (60%),	  arsenic	  (99%),	  magnesium	  and	  uranium	  	  	  

•  No	  Process	  Chemicals	  Required	  	  
–  Reduced	  costs,	  storage	  and	  waste	  stream	  

•  Minimal	  Waste	  Disposal	  
–  Converts	  Cr(T)	  to	  chromium	  oxide	  (CrO3)	  passes	  Toxic	  Classifica@on	  Leaching	  Procedure	  	  
–  No	  clarifier	  required	  -‐	  H2O/solids	  pumped	  into	  injec@on	  well	  a/er	  0.5	  -‐	  2.5	  minutes.	  	  

•  Small	  Footprint	  -‐	  40’	  ISO	  Container	  houses	  600	  GPM	  EC™	  Train	  
•  Low	  Environmental	  Impact	  	  
•  Low	  Capital	  and	  O&M	  Expense	  	  
•  EC™	  widely	  used	  in	  industrial,	  municipal	  and	  power	  plant	  water	  treatment	  	  	  

–  Valley	  Detroit	  Diesel	  Allison,	  Bakersfield,	  CA:	  3	  GPM	  cleaning	  water	  from	  Cr	  pla@ng.	  
–  Samsung:	  360	  and	  600	  GPM	  EC™	  removes	  Nickel	  from	  LCD	  produc@on	  line	  wash	  water.	  
–  Abu	  Dhabi	  and	  Jamaica:	  135	  GPM	  gas	  well	  produc@on	  water	  treatment	  in	  40’	  containers.	  
–  El	  Paso	  Electric	  Power:	  2	  x	  500	  GPM	  cooling	  tower	  and	  boiler	  feed	  water	  treatment.	  



600	  GPM	  Powell	  Water	  EC™	  Train	  	  	  
•  Housed	  in	  40’	  ISO	  Container	  
•  830,000	  GPD	  

–  60	  second	  treatment	  
–  480	  VDC	  

•  17‘	  L	  x	  18’	  W	  x	  7’	  H	  
•  Gross	  weight:	  	  

–  53,098	  lb.	  
•  Electrodes:	  	  

–  30,380	  lb.	  
–  Replace	  at	  4	  month	  intervals	  

1.	  600	  GPM	  EC™	  Train	  
2.	  EC™	  Chamber	  
3.	  Empty	  EC™	  Chamber	  
4.	  New	  &	  used	  electrodes	  



50	  -‐	  3,500	  ppb	  Plume	  EC™	  Treatment	  

•  Plume	  cross-‐sec@on	  shows:	  
–  Use	  of	  residual	  EC™	  charge	  to	  treat	  Cr[VI]	  contamina/on	  in	  dry	  soil	  above	  plume	  core	  
–  Injec@on	  into	  wells	  at	  plume	  western	  boundary	  -‐	  reducing	  fresh	  water	  injec@on	  

–  Injec@on	  into	  wells	  in	  the	  10	  to	  50	  ppm	  Cr[VI]	  plume	  



Hybrid	  EC™+	  Microbial	  In-‐situ	  Treatment	  

•  Extract	  groundwater	  star@ng	  at	  the	  3,500	  ppb	  plume	  core,	  
•  Treat	  with	  EC™:	  

–  2.3-‐year	  remedia@on	  to	  3.2	  ppb,	  or	  
–  3.5-‐year	  remedia@on	  to	  1.2	  ppb	  	  	  

•  Treat	  EC™	  effluent	  with	  carbon	  (ethanol)	  to:	  
–  Augment	  EC™	  treatment	  with	  in-‐situ	  carbon/microbial	  remedia@on	  

•  Inject	  in	  wells	  in	  a	  less	  concentrated	  plume	  area	  west	  and	  
north	  of	  the	  plume	  core	  as	  shown	  in	  EIR	  Figure	  3.1-‐18	  

ALSO:	  

•  Install	  a	  600	  GPM	  EC™	  train	  west	  of	  the	  Desert	  View	  Dairy	  
between	  the	  10	  ppb	  plume	  and	  the	  3.1	  ppb	  plume	  boundaries	  

•  Inject	  3.1	  ppb	  H2O	  at	  western	  edge	  of	  3.1	  to	  10	  ppm	  plume	  to	  
control	  plume	  bulge	  toward	  Hinkley	  school.	  



Predicted	  EC™	  Treatment	  Results	  	  
•  7,500	  acre-‐foot	  50	  to	  3,500	  ppm	  Cr(VI)	  Plume	  
	  Four	  (4)	  600	  GPM	  EC™	  Trains	  (1,378	  GPM	  average)	  
–  0.94	  year	  to	  50	  ppb	  vs.	  3	  years	  (Alterna@ve	  4C-‐4)	  
–  2.2	  years	  to	  3.2	  ppb	  vs.	  29	  years 	   	  “	  

–  3.5	  years	  to	  1.3	  ppb	  vs.	  75	  years 	   	  “	  

•  15,000	  acre-‐foot	  10	  to	  50	  ppm	  Cr(VI)	  Plume	  

	  Four	  (4)	  600	  GPM	  EC™	  Trains	  (2,261	  GPM	  average)	  
–  1.7	  years	  to	  3.2	  ppb	  vs.	  29	  years	  (Alterna@ve	  4C-‐4)	  
–  4.1	  years	  to	  1.3	  ppb	  vs.	  75	  years 	   	  “	  

EC™	  	  



EC™	  for	  Potable	  Water	  Pretreatment	  
•  Effec@ve	  on	  a	  wide	  range	  of	  contaminants	  	  

–  Suspended	  solids,	  
–  Colloidal	  solids,	  	  
–  Grease,	  	  
–  Bacteria	  &	  viruses,	  	  
–  Heavy	  metals	  (Cr(T),	  Iron,	  etc.)	  
–  Hardness,	  	  
–  Silica,	  	  
–  Magnesium,	  and	  	  
–  Organics	  (TDS,	  nitrates,	  phosphorus.	  etc.)	  	  

•  Kills	  99.999%	  of	  pathogens	  
•  Reduces	  demands	  on	  reverse	  osmosis,	  ion	  exchange	  and	  steriliza@on	  

–  Extends	  service	  life	  	  
–  Reduces	  maintenance	  

•  No	  chemicals	  added,	  waste	  volume	  is	  minimal	  (~	  0.02%	  by	  volume).	  	  
•  Sludge	  removed	  with	  a	  2-‐hour	  clarifier	  treatment,	  and	  	  
•  Discharged	  to	  dumpsters	  for	  haul-‐off	  or	  on	  site	  landfill.	  	  	  



10-‐GPM	  Powell	  Water	  Trailer	  	  
r	  

•  16,000	  GPD	  
•  24’	  x	  8‘	  
•  Demonstra@on?	  



600	  GPM	  EC™	  Train	  Costs	  

Budgetary	  es@mate	  for	  eight	  600	  GPM	  EC™	  Trains	  opera@ng	  simultaneously:	  

Total	  Capital	  Expense	  would	  be	  $	  10.7	  million	  	  

Total	  O&M	  Expense	  would	  be	  $	  8.1	  million	  	  



Combined	  Heat	  and	  Power	  (CHP)	  

•  Electric	  power	  for	  8	  600	  GPM	  EC™	  trains	  	  
– Would	  cost	  ~	  $	  1.27	  million/year	  	  
–  68%	  of	  O&M	  costs	  
–  Can	  be	  reduced	  >	  25%	  with	  natural	  gas	  fueled	  CHP	  package	  

•  40’	  ISO	  Container	  with	  1	  MW	  CHP	  package	  provides	  
–  7,446	  MWH/year	  electricity	  -‐	  enough	  for	  

•  100%	  of	  power	  for	  six	  600	  GPM	  EC™	  systems	  
–  $	  0.9	  million	  savings	  during	  3.5	  years	  of	  opera@on	  	  

•  $	  1.75	  million	  net	  capital	  costs	  (with	  $	  0.5	  million	  SGIP	  Incen@ve)	  	  
•  Simple	  payback	  =	  5.5	  years	  

–  Electric	  power	  redundancy	  and	  demand	  management	  
–  3,717	  ton/year	  reduc@on	  in	  CO2	  emissions	  



C1000	  1	  MW	  Power	  Package	  
30’	  ISO	  Container	  
High	  Reliability	  
	  5	  x	  200	  kW	  Microturbines	  

7,446	  MWH/year	  
Low	  GHG	  emissions	  
	  Saves	  388	  tons	  CO2/yr	  

Net	  Capital	  Cost	  	  
	  $	  1.75	  million	  (with	  $	  0.5	  million	  SGIP	  incen@ve)	  	  

O&M	  Cost	  	  
	  $	  0.10/kWh	  vs.	  $	  0.134/kWh	  from	  Southern	  California	  Edison	  	  	  



Conclusions:	  EC™	  and	  CHP	  
•  EC™	  is	  a	  viable	  ex-‐situ	  treatment	  for	  Cr[VI]	  at	  2	  sites	  	  

–  Plume	  Core	  –	  Increase	  capacity	  5.5	  x	  C4-‐3/C4-‐5	  250	  GPM	  to	  1,378	  GPM	  
–  Desert	  View	  Dairy	  –	  Increase	  capacity	  2	  x	  C4-‐3	  1,100	  GPM	  to	  2,260	  GPM	  	  

•  Reduced	  remedia@on	  @mes: 	   	  3.1	  ppm	   	  1.3	  ppm	  
–  7,500	  acre-‐foot	  50	  to	  3,500	  ppb	  Plume	   	  2.2	  years 	   	  1.4	  years	  
–  15,000	  acre-‐foot	  10	  to	  50	  ppb	  Plume	  	  	  	   	  3.5	  years 	   	  4.1	  years	  

•  Demonstrate	  10	  GPM	  Powell	  Water	  EC™	  Trailer	  
–  16,000	  GPD	  from	  50	  ppb	  Cr[VI]	  groundwater	  source	  
–  EC™	  pre-‐treatment	  for	  Hinkley	  water	  supply	  a/er	  demonstra@on?	  

•  1	  MW	  natural	  gas	  fueled	  CHP	  Package	  provides:	  
–  7,446	  MWH/year	  electricity	  	  
–  $	  246,000/year	  savings	  in	  electric	  power	  costs	  	  

•  Low	  environmental	  impact	  
–  Minimum	  site	  prepara@on	  and	  footprint	  
–  Reduced	  traffic,	  storage,	  facili@es	  and	  cost	  vis-‐à-‐vis	  chemical	  coagula@on	  	  
–  388	  ton/year	  net	  reduc@on	  in	  CO2	  emissions	  



Dra/	  EIR	  Comments	  (Con@nued)	  

Backup	  Slides	  



4	  x	  600	  GPM	  EC™	  Treatment	  of	  
7,500	  acre-‐foot,	  50	  -‐	  3,500	  ppm	  Plume	  	  

•  Remedia@on:	  	  
–  0.94	  year	  to	  50	  ppb	  	  
–  2.2	  years	  to	  3.2	  ppb	  	  
–  3.5	  years	  to	  1.3	  ppb	  

•  Groundwater	  flow/mile	  of	  plume	  width	  is	  120	  acre-‐feet/year	  
•  Groundwater	  plume	  dilu@on	  reduces	  volume	  treated	  by	  2%	  in	  3.5	  years	  
•  7,963	  acre-‐feet	  flows	  into	  the	  10	  -‐	  50	  ppb	  plume	  dilu@ng	  &	  reducing	  its	  treatment	  @me	  



4	  x	  600	  GPM	  EC™	  Treatment	  of	  
15,000	  acre-‐foot	  10	  to	  50	  ppm	  Plume	  	  

•  Remedia@on:	  1.7	  years	  to	  3.2	  ppb,	  4.1	  years	  to	  1.3	  ppb	  
•  Groundwater	  flow/2	  miles	  of	  plume	  width	  is	  240	  acre-‐feet/year	  

•  Plume	  dilu@on	  from	  groundwater	  plus	  treated	  water	  cascading	  
from	  the	  50	  -‐	  3,500	  ppb	  plume	  reduces	  density	  of	  Cr(VI)	  in	  the	  	  	  	  	  	  	  
10	  -‐50	  ppm	  plume	  by	  66%	  -‐	  reducing	  EC™	  treatment	  Cme.	  
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To whom it may concern, 

My name is Evelio Hernandez. First, I would like to thank you for the opportunity for 

taking the time to read this letter. At the Lahontan Regional Water Quality Control Board 

meeting on September 13, 2012 in Barstow, I was very impressed with the board’s performance. 

The water board conducted themselves in a very informative and respectable manner. Despite the 

negative remarks that are commonly stated in these meetings, the water board always responds in 

the most professional manner, not only to the Community Advisory Committee (CAC), but also 

to the community members who attend these meetings. With that said, I do believe that these 

meetings should be run by an independent, neutral third party in order to ensure that the water 

board and the community members of Hinkley get an equal chance to participate. 

  Throughout this letter, I would like to address some serious concerns that I have as a 

current home-owner in the Hinkley community, and as a member of the Community Advisory 

Committee (CAC). I have seen how the hexavalent chromium contamination caused by Pacific 

Gas and Electric Company (PG&E) has affected the community of Hinkley over the last 50 

years. My concerns are about PG&E not taking into consideration the suggestions that the 

community has asked for in regards to solutions to clean-up the chromium plume. PG&E has 

their agenda already in place, including how their solution to the contaminated water problem is 

to either install a whole-house water treatment system, a deeper-well, or (if qualified) for 

Hinkley residents to participate in the buy-out program. The water board, in conjunction with 

PG&E, continues to neglect the voice of the community members whose lives are truly affected 

by this ordeal. It is time for the suggestions given by the Hinkley community members of how to 
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solve this problem be put into effect. Otherwise, if left in the hands of PG&E, resident’s lives 

will continue to be ruined by these problems, as they have now for so many years.  We need the 

Lahonton Water Board to hear our voice and advocate on our behalf to PG&E to solve the 

problem of providing safe drinking water to all the residents of Hinkley.  

The community of Hinkley has suffered over the last 50 years from the loss of some 

three-thousand people who have either moved willingly or have had no other choice to move 

given that to stay, would be sacrificing their health. In addition, the property value has decreased 

dramatically for the Hinkley home-owners over the last several years due to the contamination 

problem.  

      When PG&E conducts studies and makes decisions on behalf of the Hinkley community, 

they base their decision solely off of those individuals who they feel are affected by the 

chromium contamination and they do not consider the community as a whole. PG&E determines 

who is included within the plume and who is not. Below in Appendix I, I have suggestions as to 

how I believe the plume should be defined. The reality is, everyone in Hinkley is affected by the 

hexavalent chromium contamination directly or indirectly. PG&E must address the concerns of 

those individuals who live just outside the predetermined plume affected areas as well as those 

who live within the plume area whose water seems to test clean, for now anyways. Take for 

example my home, which is located at 36236 Serra Rd, Hinkley, CA, 92347. The adjacent 

neighbor to my right has been bought-out as well my neighbor to the left. Every other house 

around me has also been tested and found contaminated due to their water testing positive for 

levels of chromium six. Ironically, despite the fact that there is contaminated water surrounding 

my entire property, the test results of CH2MHill (a global project delivery company contracted 

by PG&E) deemed my water safe from harmful levels of chromium.  
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 Thus, I am faced with several problems in regards to my water, my health, the future of 

my community and the never-ending contamination in my neighborhood. According to PG&E, I 

do not meet the criteria to be eligible to participate in the buy-out program. My concern for my 

health and the health of my family increases each day due to the contamination in all the areas 

surrounding my home. Today my water may test clean, but who knows what tomorrow will 

bring.  Not to mention my dreams of retiring in a neighborhood with close friends next door have 

diminished as the water contamination forced them to move away. In addition, with the value of 

my property dramatically decreased due to the dwindling of my neighborhood and the 

contamination of the water surrounding me, it is nearly impossible to get what I put into the 

house and to be able to rebuild the home I have worked so hard for anywhere else.    

Furthermore, it is equally disconcerting that no one appears to take into consideration the 

fact that extremely high levels (6.9, 5.2, 4.8 etc.,) of CH6 are appearing on Hinkley Road.  I 

believe PG&E has a fiduciary responsibility to accept and correct any and all hexavalent 

chromium within the entire zip code of Hinkley.  It is possible that PG&E has missed a stream or 

vein of water that is contaminating the area west of their compressor station.  Either recent floods 

(2011) have carried the CH6 to the west of the compressor station or the in situ treatment has 

caused the redirection of a water vein to the west when PG&E stopped it from traveling towards 

the school.   

I am suggesting that PG&E pipe in water lines from the Mojave Water Agency main 

water line to everybody’s house in Hinkley in order to save what is left of the Hinkley 

community and to solve this problem once and for all. This would include installing pipes to 

landowners as well so they would have the opportunity to build on their property in the future.  

The past is the past and the damage has already been done. The focus must be on moving 

forward and ensuring environmental justice for the residents of Hinkley.  
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I agree and am in favor of the idea proposed of the whole-house water treatment as a 

temporary solution. However, in order to solve the contamination problem completely, Hinkley 

residents need a long-term solution. The idea I suggested of installing water lines would 

decouple all families affected by the plume from chromium six and other contaminants. This 

would allow potential for the Hinkley community to be restored and even for lots that are 

currently vacant to have the opportunity to turn into a place of residence again. This would save 

the community of Hinkley from being completely diminished and would allow the possibility for 

the community to begin to rebuild and start to grow again, which in turn would increase property 

value.  

 In addition, I am strongly suggesting that the water board and PG&E further investigate 

the concern recently brought to my attention regarding the unsafe levels of arsenic and 

manganese in the water. As you can see from the example in Appendix II listed below, 

dangerous levels of arsenic and manganese were shown in wells that were tested back on 

10/11/12 by E.S.Babcock & Sons, Inc. (an Environmental Laboratory). This concern needs to be 

addressed immediately because the levels of manganese and arsenic are more dangerous than the 

chromium six levels we were facing to begin with. The Community Advisory Committee (CAC) 

is in majority agreement that the “in situ treatment program” should be shut-down until we can 

figure out why these other containments are coming up so high.  It is ludicrous for the residents 

of Hinkley to be subjected to increasingly more dangerous contaminants (arsenic and 

manganese) which appear to be the direct by-products of ethanol injections, while PG&E is 

given credit for the chromium six cleanup.  
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For any further questions or concerns please feel free to contact me. I look forward to 

your response. The water board’s willingness to accept public comments on important issues, 

such as the cleanup project and unsafe containments in the water is very much appreciated. 

 

Sincerely, 

 

 

Evelio Hernandez 

Phone: (760)912-3611 
E-mail: billysup@earthlink.net 
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