


Irvine Ranch Water District

Irvine Desalter Project Facilities
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Irvine Ranch Water District

Principal Aquifer Components

Well ET-1 & Principal AquiferWell ET-1 & Principal Aquifer
Treatment Plant (PAP)

Well ET-2

New Well 78 (online April 16, 2012)
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Irvine Ranch Water District

Well ET-1 & PAP

Located at Jeffrey and Irvine Center Drive in Irvine.Located at Jeffrey and Irvine Center Drive in Irvine.

In the last two quarters (10/1/2012 to 3/31/2013) PAP treated 
211 million gallons of trichloroethylene (TCE)-impacted 

dgroundwater.

Pumping to IRWD non-potable distribution system.

Average operational flow rate in the last two quarters:            
990 gallons per minute.

I fl t TCE i thInfluent TCE in the
last two quarters: 5-6
parts per billion (ppb).

Effluent TCE in the
last two quarters:
<0 9 ppb
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Irvine Ranch Water District

Well ET 1 (PAP) Discharge Volume (M Gal)Well ET-1 (PAP) Discharge Volume (M.Gal) 
from 10/1/2012 to 3/31/2013
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Irvine Ranch Water District

Well ET-2

Located at Culver and Irvine Center Drive in Irvine.Located at Culver and Irvine Center Drive in Irvine.

In the last two quarters (10/1/12 to 3/31/13) pumped
169 million gallons to IRWD non-potable distribution    g p
system.

Average operational flow rate in the last two quarters: 
865 ll i t865 gallons per minute.

TCE: 1-1.5 ppb.
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Irvine Ranch Water District

Well ET-2 Discharge Volume (M. Gal)Well ET 2 Discharge Volume (M. Gal)
from 10/1/2012 to 3/31/2013
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Irvine Ranch Water District

New Well 78

Located at Culver and Warner in Irvine near the old Located at Culver and Warner in Irvine near the old 
Well 78 site. Well depth is 750 feet and is equipped with 
800 GPM pump and 18-inch SS casing.

Well routine operation started on April 16, 2012. 

In the last two quarters (10/1/12 to 3/31/13) pumped  
174 illi ll t IRWD t bl di t ib ti174 million gallons to IRWD non-potable distribution 
system.

Average operational flowAverage operational flow 
in the last two quarters: 
795 gallons per minute.

TCE:1-1.5 ppb.
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Irvine Ranch Water District

Well 78 Discharge Volume (M. Gal)Well 78 Discharge Volume (M. Gal)
from 10/1/2012 to 3/31/2013
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Irvine Ranch Water District

Groundwater Pumping and TCE Removal

PRINCIPAL AQUIFER PUMPING

Pumped 6.24 
billion gallons 
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~ 85.7 kilograms 
or ~190 pounds.
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Irvine Ranch Water District

Site 18 – Principal Aquifer Update

QUESTIONS/COMMENTS ???
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Status Update Status Update 
Remedial Design/Remedial ActionRemedial Design/Remedial Action

i d di d dIRP Sites 1 and 2 GroundwaterIRP Sites 1 and 2 Groundwater
Former MCAS El ToroFormer MCAS El Toro

Presented ByPresented By
Crispin Wanyoike PECrispin Wanyoike PE (AEJV)(AEJV)Crispin Wanyoike, PE Crispin Wanyoike, PE (AEJV)(AEJV)

24 April 201324 April 2013
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Presentation OverviewPresentation Overview

• Brief Site Background
– Site Locations
– Nature and Extent of Impacted Groundwater

• Overview of the Record of Decision (ROD)
• Selected Remedy – IRP Site 1
• Selected Remedy – IRP Site 2
• Overview of Supplemental Groundwater Monitoring and Direct PushOverview of Supplemental Groundwater Monitoring and Direct Push 

Technology Testing Completed in January 2013
• Schedule
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Site LocationsSite Locations
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Site DescriptionsSite Descriptions

• IRP Site 1IRP Site 1
– Former Explosive Ordnance Disposal (EOD) Training Range
– EOD training exercises were conducted from 1952 until Station closure 

in 1999
– Training activities included using hand grenades, land mines, cluster 

bombs, smoke bombs, and rocket-propelled munitions
– The groundwater chemical of concern (COC) is perchlorate
– Perchlorate concentrations greater than the Cleanup Goal (CG) extend 

from the central portion of IRP Site 1 to approximately the former 
Station Boundary
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Site Descriptions (cont.)Site Descriptions (cont.)

• IRP Site 2• IRP Site 2
– Former landfill known as Magazine Road Landfill
– IRP Site 2 was an operational landfill from the late 1950s until about 

19801980 
– The construction of a landfill cap was completed in February 2008. This 

soil remedial action (RA) also included consolidation of waste from 
Areas C1, C2, and D2, ,

– Groundwater COCs : trichloroethene, tetracholorethene, cis-1,2-
dichloroethene, 1,1,2-trichloroethane, and 1,2-dichloroethane
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Selected Remedy Selected Remedy 

F b 2012 Fi l R d f D i i (ROD)• February 2012: Final Record of Decision (ROD)

– Remedial Action Objectives (RAOs):
• Minimize the potential for domestic use of groundwater with• Minimize the potential for domestic use of groundwater with 

concentrations of COCs exceeding the established respective 
remediation goals.

• Minimize migration of groundwater with concentrations of COCs 
exceeding the established respective remediation goals beyond theexceeding the established respective remediation goals beyond the 
former MCAS El Toro Boundary
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Selected RemedySelected Remedy
IRP Site 1 GroundwaterIRP Site 1 Groundwater

• In-Situ Bioremediation (ISB) 
– at the Source Area;
– downgradient of the Source Area between IRP Sites 1 and 2; and
– near the former Station Boundary

• Groundwater monitoring;
• Institutional Controls (ICs); and
• Five-Year Reviews• Five Year Reviews.
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Selected Selected Remedy DesignRemedy Design
IRP Site 1 GroundwaterIRP Site 1 Groundwater

• ISB for perchlorate-impacted groundwater will include the following:
– Injected Permeable Reactive Barrier (PRB) immediately 

downgradient of the Source Area
– ISB grid within the Source Area using direct injection
– Injected PRB in the area between IRP Sites 1 and 2 

(Intermediate Area PRB)
– Injected PRB near the former Station Boundaryj y

Perchlorate-Impacted 
Groundwater

Injection 
Wells/ 
Points

Flow

Schematic of Injected PRB Schematic of Active ISB
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Schematic of Injected PRB Schematic of Active ISB



ISB LocationsISB Locations
IRP Site 1 GroundwaterIRP Site 1 Groundwater

Active ISB within 
Source AreaIntermediate Area 

PRB

S A PRB

Former MCAS El Toro

Source Area PRB

Former MCAS El Toro 
Boundary PRB
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Selected Remedy DesignSelected Remedy Design
IRP Site 2 GroundwaterIRP Site 2 Groundwater

• IRP Site 2 Groundwater:
– Monitored Natural Attenuation (MNA)Monitored Natural Attenuation (MNA)

• MNA will rely on natural attenuation processes such as dispersion, 
dilution, sorption, and volatilization.  

• Groundwater monitoring will be conducted to evaluate theGroundwater monitoring will be conducted to evaluate the 
effectiveness of natural attenuation processes. 

– ICs
– Five-Year Reviews
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VOCVOC--Impacted GroundwaterImpacted Groundwater
IRP Site 2IRP Site 2

Approximate extent 
of volatile organic 
compounds (VOCs) 
exceeding maximum 
contaminant levels 
(MCLs)
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Supplemental Groundwater Monitoring Supplemental Groundwater Monitoring 
and DPT Evaluation and DPT Evaluation –– January 2013January 2013yy

• Purpose
– To supplement data collected during previous groundwater monitoring 

activities to refine and optimize the remedial design
– To test the feasibility of using DPT for substrate injection for full-scale 

ISB implementation in the area between IRP Sites 1 and 2ISB implementation in the area between IRP Sites 1 and 2 
(Intermediate Area PRB)

• Groundwater Monitoring (January 2013)• Groundwater Monitoring (January 2013)
– Number of Wells Sampled

• VOCs:  3
• Perchlorate: 28• Perchlorate:  28
• Measure depth to Groundwater (in addition to wells sampled):  22
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Groundwater Monitoring  ResultsGroundwater Monitoring  Results

• Analytical Results
In general perchlorate concentrations are lower compared to the most– In general, perchlorate concentrations are lower compared to the most 
recent previous sampling results

– VOC concentrations results are generally consistent with previous 
monitoring eventsmonitoring events

• Groundwater Elevation and Direction
– Groundwater elevations are generally consistent with those observed 

during previous eventsg p
– The groundwater flow direction changes from south/southwest to 

west/northwest near the Station Boundary
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Acronyms and AbbreviationsAcronyms and Abbreviations

CG cleanup goal
COC chemical of concern
DPT direct push technology
EOD explosive ordnance disposal
IC institutional control
IRP Installation Restoration ProgramIRP Installation Restoration Program
ISB in-situ bioremediation 
MCAS Marine Corps Air Station
MCL maximum contaminant level
MNA monitored natural attenuation
PRB permeable reactive barrier
RA remedial action
RAO remedial action objective
RD/RA remedial design/ remedial action
ROD record of decision 
VOC volatile organic compoundVOC volatile organic compound
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