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Executive Summary

The U.S. Environmental Protection Agency (EPA), under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980,

33 United States Code (USC) § 9601 et seq., (CERCLA, commonly known as Superfund) as
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986, has
conducted a focused feasibility study (FFS) to address groundwater contamination caused
by releases of volatile organic compounds (VOCs), chromium and other contaminants in the
North Hollywood Operable Unit (NHOU) of the San Fernando Valley (SFV) Area 1
Superfund Site in Los Angeles County, California.

This FFS identifies, evaluates, and compares alternatives for improving the Existing NHOU
Extraction and Treatment System (referred to in the FFS as the Existing NHOU Extraction
and Treatment System) and presents EPA’s preferred alternative. The planned improved
remedy for the NHOU is referred to in this FFS as “the Second Interim Remedy.” This FFS
also evaluates certain emerging contaminants in the NHOU and addresses data needs in the
existing NHOU monitoring network.

Purpose and Overview

VOC contamination, primarily trichloroethylene (TCE) and tetrachloroethylene (PCE), in the
NHOU groundwater is currently being addressed by the Existing NHOU Extraction and
Treatment System. The Existing NHOU Extraction and Treatment System, designed to
achieve VOC plume containment and reduction of VOC contaminant mass using
groundwater extraction, air stripping, and vapor-phase granular activated carbon (VPGAC)
treatment, began operating in December 1989 and remains in operation 20 years later. The
treated water, which is delivered to the water supply system for the City of Los Angeles, has
consistently had levels of TCE and PCE well below the maximum contaminant level (MCL)
for drinking water of 5 micrograms per liter (ug/L).

Although the Existing NHOU Extraction and Treatment System has reduced contaminant
migration in the groundwater and removed substantial VOC mass from the aquifer,
significant VOC contamination remains in the groundwater. In addition, changing
groundwater conditions in the aquifer and the discovery of VOC contamination in new
areas have demonstrated that the Existing NHOU Extraction and Treatment System is not
capable of fully containing the VOC plume. EPA has also discovered new contaminants in
NHOU groundwater in excess of MCLs or state notification levels, including chromium;
1,4-dioxane; 1,2,3-trichloropropane (TCP); and other select emerging chemicals. The
Existing NHOU Extraction and Treatment System was not designed to treat chromium or
the emerging chemicals. Consequently, elevated concentrations of chromium resulted in the
shutdown in 2007 of one NHOU remedy (extraction) well, NHE-2, that serves an important
plume containment function. The shutdown of this well also reduces the amount of water
that the NHOU system contributes to the City of Los Angeles drinking water supply.

The Existing NHOU Extraction and Treatment System’s inability to fully contain the
groundwater plume, and the discovery of new contaminants, necessitates the selection and
implementation of a new remedy for the NHOU.
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Selection and implementation of a Second Interim Remedy is intended to address the
continued presence of significant VOC contamination in groundwater, the presence of
chromium and other emerging chemicals in exceedance of the MCLs or state notification
levels, and the need to achieve more complete capture of the VOC plume. The scope of the
Second Interim Remedy does not include restoration of the aquifer (i.e., removal of all
manmade contaminants), in part because additional data are needed in some areas of the
aquifer where the extent of contamination must be better defined before EPA can determine
what additional remedial actions, if any, are needed to address these other areas of
groundwater contamination. In the meantime, EPA considers it important to implement a
Second Interim Remedy as soon as practicable to prevent further migration of the known
high-concentration contaminant plumes, as described above, as well as to collect additional
data to evaluate the need for (and scope of) further action.

To ensure that the groundwater cleanup achieved by the Second Interim Remedy is
sustained over the long term, EPA will continue to work closely with the state to pursue
effective and timely remediation of contaminant source areas at individual facilities within
the NHOU. This includes controlling contaminant sources that occur above, at, or below the
water table to maximize the ability of the Second Interim Remedy to contribute to long-term
remediation of groundwater contamination.

Site Description
In 1986, EPA designated four Superfund sites in the SFV, as follows:
e Areal - North Hollywood: includes the NHOU and the Burbank Operable Unit (BOU).

® Area 2 - Crystal Springs: includes the Glendale North and Glendale South Operable
Units (referred to collectively as the Glendale OU or GOU).

e Area3 - Verdugo: located in the eastern end of the valley between the Verdugo and San
Gabriel mountains.

¢ Area4 - Pollock: includes the area of VOC groundwater contamination located
southeast of the Glendale OU.

The SFV is an important source of drinking water for the Los Angeles metropolitan area.
The Los Angeles Department of Water and Power (LADWP) produces groundwater for
public distribution from six well fields near the NHOU. The North Hollywood, Rinaldi-
Toluca, and Tujunga Well Fields are the primary production areas in the North Hollywood
vicinity. Over the past 10 years, the groundwater from LADWP well fields in the SFV,
including the NHOU, has contributed approximately 15 percent of the City’s municipal
supply. The NHOU treatment system typically accounts for approximately 2 percent of
LADWTP’s total extraction from the SFV groundwater basin.

The NHOU is located in the eastern half of the SFV, where alluvial fill is present to more
than 1,200 feet below ground surface (bgs). The alluvial fill consists of sand and gravel
interbedded with localized lenses of clay and silt. The depth to groundwater in the North
Hollywood area ranges from approximately 200 to 300 feet bgs.
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In the NHOU, the alluvial-fill aquifer is divided into depth regions that exhibit flow
characteristics similar to that of the remainder of the basin:

¢ Depth Region 1 is present from approximately 200 to 280 feet bgs; this is where shallow
remedial investigation (RI) monitoring wells, older production wells, and facility
monitoring wells (at sites under the jurisdiction of the Regional Water Quality Control
Board, Los Angeles Region [RWQCB]) are screened. The NHOU extraction wells are
screened in Depth Region 1 and the upper part of Depth Region 2.

¢ Depth Region 2 is present from approximately 280 to 420 feet bgs and has a high
hydraulic conductivity (permeability); most production wells are screened in this region.

¢ Depth Region 3 occurs from approximately 420 to 700 feet bgs. Newer production wells,
such as those in the Rinaldi-Toluca and Tujunga Well Fields (located north of the NHOU
treatment system) and the wells in the western portion of the North Hollywood Well
Field are screened in Depth Region 3.

Regionally, groundwater flow is southeast, toward the Los Angeles River Narrows. The
groundwater flow direction in the NHOU is influenced by pumping of the production well
fields surrounding the Existing NHOU Extraction and Treatment System and the BOU
remedy wells. The BOU remedy wells are located 2 to 4 miles east of the NHOU. Pumping
of the BOU remedy wells has created a large cone of depression to the east-southeast of the
NHOU.

Site History

In the 1980s, TCE was consistently detected in SFV production wells at concentrations
greater than the MCL for drinking water. Chlorinated solvents, including TCE and PCE,
were widely used in the United States starting in the 1940s for dry cleaning and for
degreasing machinery. Disposal was not well regulated at that time.

In 1986, EPA placed the SFV Area 1 Superfund Site on the National Priorities List (NPL). In
1989, the NHOU treatment system was constructed by LADWP with financial support from
EPA. Source investigations and remediation activities are currently in progress under the
lead of RWQCB and the California Department of Toxic Substances Control (DTSC).

In 2003, EPA’s Third NHOU Five-Year Review reported that the TCE and PCE groundwater
plume the remedy was designed to capture was migrating vertically and laterally beyond
the remedy’s zone of hydraulic control. Also in 2003, LADWP raised concerns regarding
detections of total chromium and hexavalent chromium in extraction well NHE-2.
Chromium was used in the metal plating and aerospace industry (metal fabrication), as well
as for corrosion inhibition in industrial cooling towers, from the 1940s through the 1980s.

In July 2006, after a year of unusually high rainfall and rising groundwater levels in the SFV,
the total chromium concentration detected at NHOU extraction well NHE-2 began to
increase. In 2007, the elevated concentrations of chromium at well NHE-2 caused total
chromium concentrations in the combined NHOU treatment system effluent to exceed

30 ng/L (60 percent of the MCL, which is 50 ug/L). As a result, the California Department
of Public Health (CDPH) advised LADWP to shut down well NHE-2 or divert the water
produced by the well to a nonpotable use. Chromium concentrations at this well have
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subsequently ranged from approximately 280 to 440 pug/L. In addition, 1,4-dioxane was
detected at well NHE-2 during 2007 and 2008 at concentrations ranging from 4 to 7 pg/L.
The CDPH notification level for 1,4-dioxane is 3 pg/L.

Extraction well NHE-2 remained shut down until September 2008, when modification of the
discharge piping was completed to restore this well to service to contain the plume. The
NHE-2 effluent is currently discharged to the Los Angeles Bureau of Sanitation sewer
system. A long-term wellhead treatment method for well NHE-2, including treatment for
chromium and 1,4-dioxane (if necessary), is expected to be implemented prior to the
implementation of the NHOU Second Interim Remedy.

Over the past several years, Honeywell has been conducting facility-specific investigation
and cleanup activities for VOCs and heavy metals contamination at their former North
Hollywood facility. As a part of these facility-specific activities, Honeywell implemented in-
situ treatment of chromium contamination in the groundwater and the vadose zone at the
Honeywell facility in January 2009.

Summary of Available Data

This FFS presents an evaluation of available soil and groundwater contaminant data in the
NHOU, with an emphasis on the period from January 2003 through December 2007
(referred to as “recent data” in this FFS). Analytical data typically available from the mid-
1980s through 2002 (referred to as “historical data” in this FFS) were also reviewed. The
objectives of the data evaluation include the following:

¢ Provide an updated interpretation of the nature and extent of groundwater
contamination in the NHOU.

¢ Delineate target volumes for groundwater remediation and provide updated
hydrogeologic data for groundwater modeling.

¢ Provide a foundation to develop an improved monitoring well network to further define
the nature and extent of contamination in areas with limited existing data.

e Assist in the selection of the preferred remedial alternative for the Second Interim
Remedy.

This data evaluation focuses primarily on TCE, PCE, and chromium (total and hexavalent),
which are the primary chemicals of concern (COCs) in the NHOU. Data on select emerging
contaminants that have been detected at notable concentrations (regulatory limits or
notification levels) were also reviewed.

EPA has collected and reviewed contaminant data for many facilities in and around the
NHOU for use in preparation of this FFS. The fact that EPA does not have data or has
limited data from some facilities is not an indication that a particular facility did not
contribute to the contamination. It is possible that additional sources or facilities that have
not yet been identified have contributed, or are contributing, to groundwater contamination
in the NHOU.
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TCE and PCE

Depth Region 1

TCE and PCE concentrations exceeding 5 ug/L are present in a wide area of the NHOU and
merge with a TCE and PCE plume in the BOU, to the east. Smaller TCE “hot spots,” with
concentrations ranging from 50 to 2,900 pg/L, occur within Depth Region 1 of the NHOU.

An area of particularly high TCE concentrations (ranging from 50 to greater than

1,000 pg/L) is centered near the southern boundary of the Honeywell facility. The peak
TCE concentration detected recently at the Honeywell facility was 2,900 pg/L, in October
2006. The historical high TCE concentration at the Honeywell facility was 17,000 ug/L in
July 1996. TCE concentrations at North Hollywood treatment system extraction well
NHE-2, located approximately 1,000 feet south-southwest (downgradient) of the Honeywell
facility, increased substantially since 2006, reaching a maximum of 1,300 pg/L in April 2007.
With few exceptions, PCE concentrations are less than TCE concentrations in the NHOU.

Another area of high TCE concentrations is centered on Lockheed monitoring well
LC1-CWO06, with a recent peak concentration of 1,200 ug/L. Therefore, the horizontal extent
of this TCE hot spot between LC1-CWO06 and the easternmost NHOU extraction wells is
poorly defined. TCE has been detected as high as 242 pug/L in the closest extraction well,
NHE-7, located approximately 2,300 feet to the south. PCE concentrations exceed TCE
concentrations in most wells near Burbank Airport to the east of well LC1-CW06, and PCE
concentrations in excess of 100 pg/L are distributed over a much larger area (in excess of
6,000 feet across).

A northern hot spot of TCE/PCE in excess of 10 ug/L has been detected in Depth Region 1,
north of the western plume, extending north from RI monitoring well NH-C01-325 (the
maximum recent concentration of PCE was 28 pg/L, in December 2006). This detection of
PCE appears to be distinct from the main western plume.

Another area with TCE/PCE concentrations in excess of 10 ug/L has been detected in Depth
Region 1, northwest of the western plume at Hewitt Landfill, at monitoring well 4909F. The
maximum recent TCE and PCE detections in groundwater from this well have been 74 and
23 ug/L, respectively.

Depth Regions 2 through 4

In Depth Regions 2 through 4, TCE and PCE concentrations in excess of the MCL are also
distributed over a substantial area of the NHOU. Notable hot spots include the following:

¢ Northwest, centered at RI monitoring well NH-C05-460, northeast of the Rinaldi-Toluca
Well Field

* West, centered near the southern boundary of the Honeywell facility
* Southeast, centered east of the Whitnall Well Field

The northwest hot spot in Depth Regions 2 through 4 includes the southernmost production
wells in the Rinaldi-Toluca Well Field, where TCE concentrations have historically and
recently exceeded the MCL. The highest TCE concentrations for this plume (120 pg/L) have
been detected at RI well NH-C05-460. The lateral extent of this plume to the west, north,
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and east, as well as the vertical extent, are poorly delineated. Additional groundwater
investigation is needed to delineate the magnitude and horizontal extents of VOC
contamination in this area.

The west hot spot in Depth Regions 2 through 4 is located north of extraction well NHE-2.
TCE has been detected at concentrations as high as 330 pg/L near the core of this plume.
These wells are screened primarily in Depth Region 2. TCE and PCE concentrations
generally decrease with depth in these wells. To the west of the core of this plume, TCE
concentrations exceeding the MCL have been detected in several North Hollywood West
production wells to 14.4 ug/L.

To the south, PCE and TCE have been detected in Depth Regions 2 through 4 at
concentrations exceeding the MCL in RI monitoring well cluster NH-C03-380 through NH-
C03-680, with a recent peak detection of 39 ug/L at a depth of 580 feet bgs and 25.6 pg/L at
nearby production well NH-28. Three of the Whitnall Well Field production wells near RI
monitoring well cluster NH-C02 have detections of TCE, PCE, or both, that exceed MCLs.
Additional groundwater investigation is needed to delineate the magnitude and horizontal
extent of VOC contamination in this area.

Chromium

Depth Region 1

According to the available groundwater data for the NHOU, total and hexavalent chromium
detections in excess of the state MCL for total chromium of 50 ug/L are located at, or south
(downgradient) of, the Honeywell site. Additionally, historical data indicate chromium
concentrations above the MCL at the Bradley Landfill in the northernmost portion of Area 1
within the NHOU.

The highest total chromium concentration (48,000 ug/L) recently detected in groundwater
in Depth Region 1 was at Honeywell facility monitoring well GW-1; hexavalent chromium
was detected at a maximum concentration of 34,000 ug/L at this well in April 2007. Seven
additional Honeywell monitoring wells in Depth Region 1 have reported total and
hexavalent chromium concentrations in excess of 1,000 pg/L. The chromium plume is
poorly defined to the southeast of the Honeywell facility.

Total chromium has recently been detected at the active NHOU extraction wells at
maximum concentrations ranging from 2 pg/L at NHE-8 (1.34 ng/L hexavalent chromium)
to 20.3 ng/L at NHE-3 (16.8 pg/L hexavalent chromium). Since late 2006, total chromium
concentrations increased at NHE-2 to a maximum concentration of 401 pg/L (430 pg/L
hexavalent chromium) in April 2007.

Total and hexavalent chromium have been detected in groundwater in Depth Region 1 at
concentrations between 5 pg/L and 50 pg/L (the MCL for total chromium) at wells located
north, south, and east of the NHOU. To the north, there are fewer groundwater monitoring
wells. As a result, the nature and extent of total and hexavalent chromium in groundwater
in the northern portion of the NHOU will continue to be evaluated and defined as
groundwater sampling data are collected and evaluated.
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Depth Regions 2 through 4

The highest recent chromium concentrations in Depth Regions 2 through 4 have been
detected at Honeywell facility monitoring well GW-12A-319 (2,010 pg/L total chromium
and 2,000 pg/L hexavalent chromium). Concentrations of total chromium exceeding the
MCL were also recently detected at two additional Depth Region 2 monitoring wells at the
Honeywell facility. In most of the SFV, total and hexavalent chromium concentrations are
typically elevated in only the uppermost aquifer zones.

Emerging Chemicals

Available recent data (January 2003 to December 2007) for several of the emerging chemicals
of potential concern, including TCP, 1,4-dioxane, n-nitrosodimethylamine (NDMA), and
perchlorate, were reviewed as part of this FFS for the NHOU. Thallium and methyl tertiary
butyl ether (MTBE) were also evaluated but were not detected in the NHOU, or they were
present at concentrations below the MCLs and notification levels and were not investigated
further. As additional monitoring data become available, it will be possible to more fully
assess the potential for emerging chemicals to reach the North Hollywood treatment system
with the passage of time.

TCP

In Depth Region 1, TCP has been detected at 25 wells in or adjacent to the NHOU. Detected
concentrations of TCP at these wells range from 0.0017 to 0.016 png/L. Higher concentra-
tions of TCP, ranging from 0.288 to 170 pug/L, have been detected in the BOU south of
Burbank Airport. In Depth Region 2, TCP was detected at 16 monitoring wells in or
adjacent to the NHOU at concentrations ranging from 0.0023 to 0.13 pg/L. Higher
concentrations of TCP, to 0.56 and 0.73 ng/L, have been detected in the BOU south and east
of Burbank Airport.

1,4-Dioxane

In Depth Region 1, 1,4-dioxane has recently been detected in groundwater samples from

20 monitoring wells in or adjacent to NHOU at concentrations that exceed the state drinking
water notification level. Fifteen detections of 1,4-dioxane that exceeded the notification level
occurred at Honeywell facility monitoring wells at concentrations ranging from 4.7 to

90 ng/L. In Depth Regions 2 through 4, the only detections of 1,4-dioxane above the
notification level occurred at three Honeywell facility monitoring wells at concentrations
ranging from 3.9t0 9.2 ug/L.

NDMA

In Depth Region 1, NDMA has recently been detected above the notification level in or
adjacent to the NHOU at fourteen monitoring wells. Recent maximum concentrations at
these wells range from 0.012 to 0.034 ng/L. Detectable concentrations of NDMA below the
notification level have been measured in 16 additional wells in Depth Region 1 of the
NHOU. In Depth Regions 2 through 4, the maximum recent NDMA concentration was

0.12 ng/L at Lockheed monitoring well LB5-CW02. NDMA was recently detected above the
notification level in two other monitoring wells in NHOU at concentrations of 0.057 and
0.066 ng/L.
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Perchlorate

Perchlorate has been detected at concentrations exceeding the MCL in five wells in Depth
Region 1 of the NHOU at concentrations ranging from 10 to 45 pg/L. Perchlorate has been
detected at 23 other Depth Region 1 wells in or adjacent to NHOU at concentrations below
the MCL, ranging from 0.47 to 4.9 pg/L. In Depth Regions 2 through 4 of the NHOU,
perchlorate has been detected in excess of the MCL at Rinaldi-Toluca Well Field production
well RT-7, which is located in the northern part of the well field. Perchlorate has also been
detected at 11 other Depth Region 2 through 4 monitoring wells, all at concentrations below
the MCL.

Remedial Action Objectives

The Second Interim Remedy at the NHOU is intended to achieve the following Remedial
Action Objectives (RAOs):

¢ Contain areas of contaminated groundwater that exceed the MCLs and notification
levels to the maximum extent practicable.

¢ Prevent further degradation of water quality at the Rinaldi-Toluca and North
Hollywood West production wells by preventing the migration toward these well fields
of the more highly contaminated areas of the VOC plume located to the east-southeast.

¢ Achieve improved hydraulic containment to inhibit horizontal and vertical contaminant
migration in groundwater from the more highly contaminated areas and depths of the
aquifer to the less contaminated areas and depths of the aquifer, including the southeast
portion of the NHOU in the vicinity of the Erwin and Whitnall production well fields.

¢ Remove contaminant mass from the aquifer.

The Existing NHOU Extraction and Treatment System was designed with the under-
standing that some of the groundwater with low VOC concentrations would migrate
eastward and be captured by the extraction wells of the adjacent groundwater treatment
systems in the BOU and the GOU. Additional data obtained during design and
implementation of the Second Interim Remedy will improve EPA’s ability to determine the
nature of a final remedy for the NHOU.

Preliminary Cleanup Goals

The groundwater extracted and treated by the Second Interim Remedy may ultimately be
mixed with water from other sources, disinfected, and delivered to LADWP customers as
potable water. Alternatively, the treated groundwater may be reinjected to the aquifer.

For the drinking water end use option, EPA proposes to use the federal and state

drinking water MCLs as the cleanup levels for the treated groundwater. For the emerging
chemicals (other than hexavalent chromium) for which MCLs have not been established
(e.g., 1,4-dioxane), EPA proposes to use the CDPH notification levels as the cleanup levels
for the treated groundwater.

An MCL for hexavalent chromium does not currently exist, but the State has initiated
development of a public health goal and may promulgate an MCL within the next several
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years. Based on discussions with LADWP, it is EPA’s understanding that LADWP will
continue to use a voluntary cleanup level of 5 pg/L for hexavalent chromium for water it
will accept for use in its water supply system. Consequently, under the drinking water end
use option, chromium treatment at the NHOU will be needed so that LADWP’s voluntary
cleanup level of 5 ug/L can be met. Therefore, the EPA cleanup level for hexavalent
chromium in treated water is 5 pug/L.

For the reinjection end use option, removal of hexavalent and total chromium will also be
needed to comply with the State of California’s anti-degradation policy, which establishes
cleanup levels for reinjection into the aquifer. The anti-degradation policy allows for
injection of treated groundwater at concentrations less than or equal to the groundwater
quality at the injection location(s). Accordingly, the treated water cleanup levels for the
reinjection end use will be established during remedial design based on the COC
concentrations in the groundwater at the injection well location(s).

The primary cleanup goal for the Second Interim Remedy is to achieve containment of the
most significant concentrations of the VOC- and chromium-contaminated groundwater.
The remedial alternatives are designed to establish a capture zone that contains
contaminated groundwater in the aquifer with VOC concentrations greater than 5 ug/L at
most locations in the NHOU groundwater plume. For this FFS, a target concentration for
capture and treatment of hexavalent and total chromium of 5 pg/L is assumed in
anticipation of the issuance of a significantly lower state MCL for hexavalent chromium.
This approach will provide containment of the most significantly contaminated portions of
the groundwater plume in the NHOU.

Remedial Alternatives Considered

In consideration of the limitations of the existing treatment system, as well as the RAOs and
Preliminary Cleanup Goals, a range of remedial alternatives was developed. The first
alternative (Alternative 1) consists of continued operation of the Existing NHOU Extraction
and Treatment System (essentially a “no further action” alternative), which will serve as a
baseline against which to evaluate other alternatives. EPA developed eight additional
alternatives (2a through 5b), all of which include varying levels of new or expanded
groundwater extraction and treatment components.

The following general response actions are common to all of the remedial alternatives:

¢ Institutional controls (ICs) in the form of a groundwater management plan (i.e., a
written agreement between EPA and LADWP) to mitigate the potential negative
impacts to the NHOU system performance that could result from unexpected
groundwater withdrawal by LADWP in and near the NHOU;

¢ Groundwater and treatment system monitoring, including approximately 37 new
groundwater monitoring wells;

e  Wellhead treatment at extraction well NHE-2 to remove 1,4-dioxane; and
¢ Chromium treatment for groundwater extracted by well NHE-2.

The primary objective of Alternatives 2a, 2b, and the other “action” alternatives considered
in this FFS is to improve hydraulic containment, particularly for highly contaminated
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groundwater in the NHOU. To achieve this objective, Alternatives 2a through 5b include
expansion and improvement of the Existing NHOU Groundwater Extraction and Treatment
System. Remedial alternatives 2a through 5b include the following additional common
elements:

¢ Repair and/or modify (deepen) existing extraction wells NHE-1 through NHE-8 to
improve capture of the VOC plume.

¢ Construct new extraction wells and associated pipelines to improve hydraulic
containment of highly contaminated groundwater south of LADWYP’s southern Rinaldi-
Toluca wells and east of LADWP’s North Hollywood West Well Field. The modified
extraction well field assumed for Alternatives 2a through 5b consists of the eight existing
NHOU extraction wells (NHE-1 through NHE-8) pumping at 250 gpm each (long-term
average) and three new extraction wells (NEW-1, NEW-2, and NEW-3) pumping at
350 gpm each (long-term average). The new extraction wells would be located near the
northwest boundary of the western 50 pg/L VOC and chromium target volumes in
Depth Regions 1 and 2, respectively. The purpose of the new extraction wells would be
to prevent migration of VOC and chromium contamination from the western target
volumes to the Rinaldi-Toluca and North Hollywood West Well Field to the northwest
and west.

¢ Refurbish the existing air stripper and add a second air stripper to provide sufficient
primary VOC treatment capacity to handle the increased volume of groundwater from
the extraction wells.

¢ Chromium treatment for groundwater extraction wells (in addition to NHE-2) where
chromium concentrations are expected to be highest. The primary difference between
Alternatives 2a through 5b is the number of extraction wells treated for chromium.

Alternatives 2a, 3a, 4a & 5a include the following to allow for discharge of treated water to
LADWP’s water supply system:

¢ Liquid phase granular activated carbon (LPGAC) treatment installed downstream from
each of the air strippers to provide “double barrier” VOC treatment as required by
CDPH.

Alternatives 2b, 3b, 4b & 5b include the following to allow for reinjection of treated water to
the aquifer:

¢ Installation of six injection wells and an associated pipeline, and nine additional
monitoring wells to monitor the water quality impacts near the injection wells.

For purposes of developing and comparing costs, an operation and maintenance period of
30 years is assumed, although the need for treatment and containment of the contaminated
groundwater is likely to extend beyond 30 years.

Alternative 1 - Existing NHOU Extraction and Treatment System

A no-action alternative, which is required by the NCP to provide a baseline for comparison
to other alternatives, was evaluated in the 1987 ROD for the NHOU. The no action
alternative was eliminated from consideration in the 1987 ROD because “the contamination
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plumes (in the groundwater) would continue to migrate downgradient, rendering
additional wells unusable.” Rather than reconsidering the no action alternative,
Alternative 1 consists of continued use of the Existing NHOU Extraction and Treatment
System, with minor modification and increased monitoring.

In addition to the common components for all remedial alternatives identified above,
Alternative 1 include the following:

e Continued operation of NHE extraction wells. Extraction of contaminated
groundwater using the seven operable extraction wells (NHE-2 through NHE-8) at the
average pumping rates during Water Years 2002 through 2006.

¢ Wellhead chromium treatment at extraction well NHE-2. Currently the water pumped
from NHE-2 is treated for VOCs and discharged to the Los Angeles sanitary sewer
system. The long-term plan is to reconnect NHE-2 to the NHOU treatment system.

Alternatives 2a and 2b - Expand Extraction Well System and Operate Chromium
Wellhead Treatment Systems at Extraction Wells NHE-1 and NHE-2

The major difference between Alternatives 2a and 2b compared with Alternatives 3a
through 5b is the scale of chromium treatment. Under Alternatives 2a and 2b, separate
wellhead chromium treatment systems would be installed at NHE-1 and NHE-2. The goal
of the wellhead chromium treatment for wells NHE-1 and NHE-2 under Alternatives 2a and
2b would be to decrease total chromium concentrations in the NHOU treatment plant
effluent to 5 pg/L or less.

Alternative 2a includes the components common to all alternatives and the “action”
alternatives described above, and assumes delivery of treated groundwater to LADWP for
blending and further treatment for potable use. Alternative 2a also includes the following
specific actions:

¢ LPGAC system downstream from each of the air strippers to provide “double barrier”
treatment for VOCs.

e  Wellhead chromium treatment at well NHE-1 where chromium concentrations are
expected to be similar to those detected at well NHE-2.

o Wellhead chromium treatment at well NHE-2.

Alternative 2b is nearly identical to Alternative 2a, but assumes reinjection of the treated
groundwater into the aquifer rather than delivery to LADWP, resulting in the following
differences:

¢ Construction of six new injection wells, a pipeline from the NHOU treatment plant to
the injection wells, and nine new monitoring wells in the vicinity of the injection wells.

¢ No LPGAC system downstream from each of the air strippers, as there would be no
need to provide “double barrier” treatment for VOCs.
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Alternatives 3a and 3b - Expand Extraction Well System and Operate Chromium
Treatment System for Combined Effluent from Extraction Wells NHE-1 and NHE-2

Alternatives 3a and 3b were developed to evaluate the cost-effectiveness of operating a
single chromium treatment system for the combined flow from wells NHE-1 and NHE-2,
compared with operation of two individual wellhead chromium treatment systems at these
wells (as assumed under Alternatives 2a and 2b). Other components of Alternatives 3a and
3b are identical to those of Alternatives 2a and 2b.

Alternative 3a includes the components common to all alternatives and the “action”
alternatives, and assumes delivery of treated groundwater to LADWP for blending and
further treatment for potable use. Alternative 3a includes the following specific actions:

¢ LPGAC system downstream from each of the air strippers to provide “double barrier”
treatment for VOCs.

¢ Exsitu chromium treatment at the NHOU groundwater treatment facility for the
combined discharge groundwater extracted from wells NHE-1 and NHE-2.

Alternative 3b is nearly identical to Alternative 3a, but assumes reinjection of the treated
groundwater into the aquifer rather than delivery to LADWP, resulting in the following
differences:

¢ Construction of six new injection wells, a pipeline from the NHOU treatment plant to
the injection wells, and nine new monitoring wells in the vicinity of the injection wells.

¢ No LPGAC system downstream from each of the air strippers, as there would be no
need to provide “double barrier” treatment for VOCs.

Alternatives 4a and 4b - Expand Extraction Well System and Operate Ex Situ
Chromium Treatment System for Multiple Extraction Wells

Alternatives 4a and 4b incorporate chromium treatment for the combined influent from
extraction well NHE-1 and two of the three new extraction wells (NEW-2 and NEW-3),
along with wellhead chromium treatment for NHE-2. Groundwater modeling results
indicate that under expected future SFV well field pumping scenarios, new extraction wells
NEW-2 and NEW-3 would intercept groundwater containing high concentrations of
chromium at levels similar to NHE-1 and NHE-2.

Alternative 4a includes the components common to all alternatives and the “action”
alternatives, and assumes delivery of treated groundwater to LADWP for blending and
further treatment for potable use. Alternative 4a also includes the following specific actions:

e LPGAC system downstream from each of the air strippers to provide “double barrier”
treatment for VOCs.

o Wellhead chromium treatment at well NHE-2.

¢ Ex situ chromium treatment at the NHOU groundwater treatment facility to treat the
combined influent from extraction well NHE-1 and new extraction wells NEW-2 and
NEW-3 (a peak combined pumping rate of 1,100 gpm).
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Alternative 4b is nearly identical to Alternative 4a, but assumes reinjection of the treated
groundwater into the aquifer rather than delivery to LADWP, resulting in the following
differences:

¢ Construction of six new injection wells, a pipeline from the NHOU treatment plant to
the injection wells, and nine new monitoring wells in the vicinity of the injection wells.

¢ No LPGAC system downstream from each of the air strippers, as there would be no
need to provide “double barrier” treatment for VOCs.

Alternatives 5a and 5b — Expand Extraction Well System and Operate Ex Situ
Chromium Treatment System for All Extraction Wells

Alternatives 5a and 5b incorporate chromium treatment of influent from all the extraction
wells. These alternatives were originally developed in anticipation of the State issuing a
proposed PHG for hexavalent chromium that is significantly less than 5 pg/L. Since a
proposed PHG has not yet been issued, these alternatives have been retained in the FFS for
the sake of completeness.

Alternative 5a includes the components common to all alternatives and the “action”
alternatives, and assumes delivery of treated groundwater to LADWP for blending and
further treatment for potable use. Alternative 5a includes the following specific actions:

e LPGAC system downstream from each of the air strippers to provide “double barrier”
treatment for VOCs.

¢ Ex situ chromium treatment at the NHOU groundwater treatment facility to treat the
combined influent from all of the extraction wells.

Alternative 5b is nearly identical to Alternative 5a, but assumes reinjection of the treated
groundwater into the aquifer rather than delivery to LADWP, resulting in the following
differences:

¢ Construction of six new injection wells, a pipeline from the NHOU treatment plant to
the injection wells, and nine new monitoring wells in the vicinity of the injection wells.

¢ No LPGAC system downstream from each of the air strippers, as there would be no
need to provide “double barrier” treatment for VOCs.

Comparative Analysis of the Remedial Alternatives

The following nine CERCLA evaluation criteria are used in the FFS to evaluate and compare
the remedial alternatives described above:

State acceptance
Community acceptance

1. Overall protection of human health and the environment

2. Compliance with ARARs

3. Long-term effectiveness and permanence

4. Reduction of toxicity, mobility, or volume through treatment
5. Short-term effectiveness

6. Implementability

7. Cost

8.

9.
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The following table provides a comparative analysis of the remedial alternatives using the
nine CERCLA evaluation criteria. A detailed comparison of the alternatives is presented in
Section 5 of this FFS.

Evaluation
Criteria

Protection of
Human Health &
the Environment

Compliance with
Applicable or
Relevant and
Appropriate

Requirements

Long-term
Effectiveness &
Permanence

Reduction of
Toxicity,
Mobility, or
Volume through
Treatment

Short-term
Effectiveness

Implementability

Cost*:

Option “a”:
Provide Treated
Water to LADWP
Option "b”:
Reinject Treated
Water

State Agency
Acceptance

Community
Acceptance

@ \eets Criteria Best

1la

Existing
Remedy

2a and 2b

Expand Extraction
Well System plus
Chromium
Wellhead
Treatment at Wells
NHE-1 & NHE-2

ALTERNATIVES

3a and 3b

Expand Extraction
Well System plus
Chromium
Treatment for
Combined Flow
from Wells NHE-1
and NHE-2

4a and 4b

Expand Extraction
Well System plus
Ex Situ Chromium
Treatment for
Wells NHE-1 & 2
and NEW-2 & 3

5a and 5b

Expand Extraction
Well System plus
Ex Situ Chromium
Treatment for All
Extraction Wells

$40,100,000

Not applicable

$91,700,000

$118,100,000

$82,600,000

$109,000,000

$107,800,000

$134,200,000

$119,900,000

$146,300,000

DTSC and LARWQCB concur with EPA’s preferred alternative.

Community acceptance for the recommended alternative will be evaluated after the public

comment period.

®© Meets Criteria Moderately

O Meets Criteria Least

* Costs are given as net present value of construction and operation and maintenance costs, assuming 30 years
operation and 7% discount rate.
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EPA’s Preferred Alternative

EPA’s Preferred Alternative is Alternative 4a, which includes the construction of three new
extraction wells, the modification/rehabilitation of several existing extraction wells,
expanded VOC treatment, chromium treatment for NHE-1, NHE-2 and two of the new
extraction wells, and use of the treated water in LADWP’s water supply system.

Based on the information currently available, EPA believes the Preferred Alternative meets
the threshold criteria and provides the best balance of trade-offs among the other
alternatives. Under Alternative 4a, the installation of additional extraction wells, the
modification of existing extraction wells, and expansion of the VOC treatment system will
achieve significantly improved plume capture and prevent further degradation of water
quality at the Rinaldi-Toluca and North Hollywood West well fields. This alternative will
also result in permanent and significant reduction in the mobility and volume of VOCs in
groundwater in the NHOU. Alternative 4a also specifically provides for chromium removal
from the extraction wells where the highest chromium concentrations are expected to occur
and will achieve the treated water cleanup level of 5 ug/L for hexavalent chromium under a
wide range of expected pumping scenarios.

The reuse option under Alternative 4a, delivery of treated water to LADWP, provides the
greatest beneficial use of the treated water and at a significantly lower cost than reinjection.

The Preferred Alternative includes the installation and sampling of new monitoring wells to
evaluate performance of the remedy and to better characterize the plume in certain areas of
the NHOU. EPA will use the resulting data to evaluate the need for and scope of additional
remedial actions within the NHOU.

The State has expressed support for EPA’s Preferred Alternative.
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SECTION 1

Introduction

The U.S. Environmental Protection Agency (EPA), under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980,

33 United States Code (USC) § 9601 et seq., (CERCLA, commonly known as Superfund) as
amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986, is
conducting a focused feasibility study (FFS) to address groundwater contamination caused
by releases of volatile organic compounds (VOCs) and chromium in the North Hollywood
Operable Unit (NHOU) of the San Fernando Valley (SFV) Area 1 Superfund Site in Los
Angeles County, California. This FFS also evaluates certain emerging contaminants in the
NHOU and addresses data needs in the existing NHOU monitoring network. Development
of the FFS and evaluation of remedial alternatives are based on the guidelines set forth in
the Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(EPA, 1988).

1.1 Focused Feasibility Study Purpose and Overview

VOC contamination, primarily trichloroethylene (TCE) and tetrachloroethylene (PCE), in the
NHOU groundwater is currently being addressed by the existing NHOU extraction and
treatment system selected as the interim remedy in the September 24, 1987, NHOU interim
Record of Decision (1987 ROD). Construction of the existing NHOU extraction and treat-
ment system, designed to achieve VOC plume containment and reduction of VOC contami-
nant mass using groundwater extraction, air stripping, and vapor-phase granular activated
carbon (VPGAC) treatment, was completed in March 1989 (Existing NHOU Extraction and
Treatment System, NHOU system, or NHOU treatment system). The Existing NHOU
Extraction and Treatment System began operating in December 1989 and remains in
operation 20 years later, with the treated water delivered to the water supply system for the
City of Los Angeles. The Existing NHOU Extraction and Treatment System was designed to
extract and treat 2,000 gallons per minute (gpm) of groundwater, but has averaged
approximately 800 gpm. Various factors have contributed to the system’s operation at less
than design flows, including the fact that extraction Well NHE-1 has not been used because
the water table has dropped below its screen depth. The contaminant influent levels have
ranged from 9 to 108 micrograms per liter (ug/L) for TCE and 4 to 15 pug/L for PCE since
January 2004. The effluent water from the treatment system has consistently had levels of
TCE and PCE well below the maximum contaminant level (MCL) for drinking water of

5pg/L.

Although the Existing NHOU Extraction and Treatment System has reduced contaminant
migration in the groundwater and removed significant VOC mass from the NHOU, chang-
ing groundwater conditions in the aquifer and the discovery of VOC contamination in new
areas have demonstrated that the Existing NHOU Extraction and Treatment System is not
capable of fully containing the VOC plume. In addition, since operation of the Existing
NHOU Extraction and Treatment System began in 1989, EPA has discovered new
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SECTION 1 INTRODUCTION

contaminants in NHOU groundwater in excess of MCLs or state notification levels,
including chromium; 1,4-dioxane; 1,2,3-trichloropropane (TCP); and other select emerging
chemicals. The Existing NHOU Extraction and Treatment System was not designed to treat
chromium or the emerging chemicals. Consequently, elevated concentrations of chromium
resulted in the shutdown in 2007 of one NHOU remedy (extraction) well, NHE-2, that
serves an important plume containment function. The shutdown of this well also reduces
the amount of water that the NHOU system contributes to the City of Los Angeles drinking
water supply.

The Existing NHOU Extraction and Treatment System’s inability to fully contain the
groundwater plume, and the discovery of new contaminants, necessitates the selection and
implementation of a new remedy for the NHOU. This FFS identifies, evaluates, and
compares alternatives for improving the Existing NHOU Extraction and Treatment System,
and presents a comparative analysis of these remedial alternatives that will be the basis for
selecting a preferred alternative. The planned improved remedy for the NHOU is referred
to in this FFS as “the Second Interim Remedy.”

Selection and implementation of a Second Interim Remedy is intended to address the
continued presence of significant VOC contamination in groundwater, the detection of
chromium and other emerging chemicals in exceedance of the MCLs or state notification
levels, and the need to achieve more complete capture of the VOC plume. The scope of the
Second Interim Remedy is:

1. Containment of the known highest-concentration VOC, chromium, and emerging
contaminant plumes in groundwater in the immediate vicinity of the Existing NHOU
Extraction and Treatment System. This will prevent the highest contaminant concentra-
tions from migrating to the nearby Rinaldi-Toluca and North Hollywood West produc-
tion wells and areas of the aquifer with significantly lower contaminant concentrations.

2. Improved delineation of groundwater contamination located beyond the immediate
vicinity of the Existing NHOU Extraction and Treatment System to determine whether
additional remedial actions are necessary.

3. Expansion of the NHOU groundwater monitoring well network to adequately monitor
performance of the Second Interim Remedy and provide data required to optimize
future system performance.

The scope of the Second Interim Remedy does not include restoration of the aquifer
(removal of all manmade contaminants). Furthermore, additional data are needed in some
areas of the aquifer where the extents of contamination are incompletely delineated
(described in Section 2.7) before EPA can determine what additional remedial actions, if
any, are needed to address these other areas of groundwater contamination. In the
meantime, EPA considers it important to implement a Second Interim Remedy as soon as
practicable to prevent further migration of the known high-concentration contaminant
plumes, as described above, as well as to collect additional data to evaluate the need for
(and scope of) further action.

To ensure that the groundwater cleanup achieved by the Second Interim Remedy is
sustained over the long term, EPA will continue to work closely with the state to pursue
effective and timely remediation of contaminant source areas at individual facilities within

1-2 RDD/091880007 (CAH4426.D0C)



SECTION 1 INTRODUCTION

the NHOU. This includes controlling contaminant sources that occur above, at, or below the
water table to maximize the ability of the Second Interim Remedy to contribute to long-term
remediation of groundwater contamination.

1.2  Site Description

The NHOU lies within the SFV, which is a 112,000-acre, alluvial basin in the south-central
portion of the Transverse Ranges (see Figure 1-1, figures are located at the end of each
section). The SFV is bordered on the east by the Verdugo Mountains, on the west by the
Simi Hills, on the north by the Santa Susana and San Gabriel Mountains, and on the south
by the Santa Monica Mountains. The SFV Superfund Sites are located in the eastern portion
of the SFV, between the Verdugo and Santa Monica Mountains. There are four Superfund
sites in the SFV, as follows:

¢ Areal - North Hollywood: Includes the NHOU and the Burbank Operable Unit (BOU).

® Area 2 - Crystal Springs: Includes the Glendale North and Glendale South Operable
Units (referred to collectively as the GOU).

® Area3 - Verdugo: This site was removed from the National Priorities List (NPL)
in 2004.

e Area4 - Pollock.

A basinwide remedial investigation (RI) was completed in 1992 to better characterize
groundwater conditions in the SFV groundwater basin. EPA has signed Records of
Decision (RODs) for the NHOU (1987), the BOU (1989), and the GOU (1993). In each case,
EPA selected an interim pump-and-treat remedy to contain VOC-contaminated
groundwater and remove contaminant mass. The SFV Area 3 - Verdugo site was deleted
from the NPL on October 12, 2004, after issuance of a no-action ROD for that site. No
Superfund remedy has been selected by EPA for the Area 4 site, but the Los Angeles
Department of Water and Power (LADWP) currently operates a pump and treat system to
remove VOCs from groundwater that is used as part of the City’s water supply system.

The Existing NHOU Extraction and Treatment System has been operating since 1989, and
the BOU interim remedy has been operating since 1996. The GOU, which consists of two
extraction well fields and one treatment plant, began limited operations in August 2000 and
achieved full operational capacity in June 2002.

The SFV is an important source of drinking water for the Los Angeles metropolitan area, the
Cities of Glendale, Burbank, San Fernando, La Canada-Flintridge, and the unincorporated
area of La Crescenta. The SFV is located in the Upper Los Angeles River Area (ULARA),
which is under adjudicated water rights managed by the ULARA Watermaster

(State Water Resources Control Board, 2002). In addition to the NHOU extraction wells,
LADWP produces groundwater for public distribution from six well fields near the NHOU.
The well fields are North Hollywood West, North Hollywood East, Rinaldi-Toluca,
Tujunga, Whitnall, and Erwin (see Figure 1-1). The North Hollywood West Well Field is
located west of the NHOU system. The North Hollywood East Well Field is located south
and southeast of the NHOU treatment system. The Rinaldi-Toluca and Tujunga Well Fields
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are located northwest of the NHOU system. The Erwin and Whitnall Well Fields are located
southeast of the NHOU system. The North Hollywood, Rinaldi-Toluca, and Tujunga Well
Fields are the primary production areas in the North Hollywood vicinity. Over the past

10 years, the groundwater from LADWP well fields in the SFV, including the NHOU, has
contributed approximately 15 percent of the City’s municipal supply (LADWP, 2007). The
NHOU treatment system typically accounts for approximately 2 percent of LADWP’s total
extraction from the SFV groundwater basin (ULARA Watermaster, 2006a).

The NHOU treatment facility is located at 11845 Vose Street, North Hollywood. Extraction
well NHE-1 (inoperable) is also located at this address. The remaining seven extraction
wells associated with the NHOU treatment system (NHE-2 through NHE-8) are located in
an electric transmission line right-of-way southeast of the NHOU treatment facility and on
LADWP property along Kittridge Avenue, North Hollywood (LADWP, 2003) (see

Section 4).

1.21  Geology and Hydrogeology

The mountains surrounding the SFV comprise crystalline and sedimentary rocks that
eroded during the Quaternary Period (from approximately 1.8 million years ago to present)
and resulted in valley fill deposits up to 2,000 feet thick in the SFV (James M. Montgomery
Consulting Engineers, Inc. [[MM], 1992). Lateral zonation in these deposits is present
because of the migration of the Tujunga fan (drainages) at the northeast corner of the SFV,
which deposits alluvium from the San Gabriel Mountains. Faults form the lateral bedrock
boundaries of the aquifer depth regions described in this section (CH2M HILL, 1996).

The NHOU is located in the eastern half of the SFV, where alluvial fill is present to more
than 1,200 feet below ground surface (bgs) (EPA, 1998). The alluvial fill consists of sand and
gravel interbedded with localized lenses of clay and silt (EPA, 1987). The Verdugo Fault
crosses the northeast portion of the North Hollywood area. Aquifer transmissivity increases
where the base of the alluvium deepens from northeast to southwest across the fault,
resulting in variations in groundwater elevations (CH2M HILL, 1996). Geologic cross
sections are presented in the Remedial Investigation of Groundwater Contamination in the

San Fernando Valley, Remedial Investigation Report (JMM, 1992).

The depth to groundwater in the North Hollywood area ranges from approximately 200 to
300 feet bgs (CH2M HILL, 2003) (see Figure 1-2). In the NHOU, the alluvial-fill aquifer is
divided into depth regions that exhibit flow characteristics similar to that of the remainder
of the basin (CH2M HILL, 1996). Depth Region 1 is present from 200 to 280 feet bgs; this is
where shallow RI wells, older production wells, and facility monitoring wells (at sites under
the jurisdiction of the Regional Water Quality Control Board, Los Angeles Region
[RWQCB]) are screened. Depth Region 2 is present from 280 to 420 feet bgs and has a high
hydraulic conductivity (permeability); most production wells are screened in this region.
Depth Region 3 occurs from 420 to 700 feet bgs. Newer production wells, such as those in
the Rinaldi-Toluca and Tujunga Well Fields (located north of the NHOU treatment system)
and the wells in the western portion of the North Hollywood Well Field are screened in
Depth Region 3 (EPA, 1998). The NHOU extraction wells and most RI monitoring wells are
screened in Depth Region 1 and the upper part of Depth Region 2.
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Regionally, groundwater flow is southeast, toward the Los Angeles River Narrows

(EPA, 1998) (see Figure 1-1). Locally, groundwater flow is influenced by well field pumping
and by groundwater recharge at the Hansen, Branford, and Tujunga spreading grounds
(CH2M HILL, 1996). The groundwater flow direction in the NHOU is influenced by
pumping of the production well fields surrounding the Existing NHOU Extraction and
Treatment System and the BOU remedy wells. The BOU remedy wells are located 2 to

4 miles east of the NHOU. Pumping of the BOU remedy wells has created a large cone of
depression to the east-southeast of the NHOU.

1.2.2  Site History

Prior to World War II, most land in the SFV was occupied by farms, orchards, and
ranchland. Inspection of historical air photos indicates that by 1938, a small airfield was
present at the site of today’s Burbank Airport, bordered by the Valhalla Memorial Park to
the south, and open fields to the east, west, and south. By 1949, after the war, the Burbank
Airport had expanded to approximately its present size, and nearly all the land in Burbank
and North Hollywood was occupied by housing developments and industrial facilities.
Accompanying these land use changes in the 1940s was a substantial increase in population
and groundwater withdrawals from the SFV (ULARA Watermaster, 2006c). In the 1950s,
the North Hollywood, Erwin, Whitnall, and Verdugo Well Fields were constructed by
LADWP in the North Hollywood area to meet the increasing demand for water. In 1968,
groundwater withdrawals from the SFV were reduced to achieve “safe yield” from the
basin, and more surface water was imported to the basin from external sources.

In 1979, industrial contamination was found in groundwater in the San Gabriel Valley (to
the east of the SFV), prompting the California Department of Public Health (CDPH;
formerly the California Department of Health Services) to request that all major water
providers in the region, including those in the SFV, sample and analyze groundwater for
potential industrial contaminants. TCE was consistently detected in a large number of
production wells at concentrations greater than the MCL for drinking water (EPA, 2003).
Chlorinated solvents, including TCE and PCE, were widely used in the United States
starting in the 1940s for dry cleaning and for degreasing machinery. Disposal was not well
regulated at that time. Chromium was used in the metal plating and aerospace industry
(metal fabrication), as well as for corrosion inhibition in industrial cooling towers, from the
1940s through the 1980s. The distribution of TCE, PCE, and chromium in shallow and
deeper groundwater in the eastern SFV as of December 2007 is shown on Figures 1-3
through 1-7. These maps are based on 2007 data, where available, and historical data where
few recent data are available. To replace wells contaminated by TCE and PCE, and to
provide more operational flexibility for groundwater recharge and pumping in the SFV,
LADWP constructed the Rinaldi-Toluca Well Field (1988 and 1989) and the Tujunga Well
Field (1993).

Because of the elevated groundwater contamination in the SFV, the NHOU interim remedy
was given fast-track status. In 1986, EPA placed the SFV Area 1 Superfund Site on the NPL,
and LADWP prepared the Operable Unit Feasibility Study for the North Hollywood Well Field
Area of the North Hollywood-Burbank NPL Site (LADWP, 1986), which was the basis for
selection and design of the current NHOU treatment system. By 1987, LADWP and EPA
entered into a cooperative agreement that provided Federal funds for a remedial
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investigation of the SFV. Also in 1987, EPA issued an interim ROD for the NHOU, which
selected a groundwater containment remedy that was to include extraction and treatment of
VOC-contaminated groundwater using a treatment system designed by LADWP.

In 1989, the NHOU treatment system was constructed by LADWP with financial support
from EPA. The NHOU groundwater treatment system consists of eight groundwater
extraction wells (NHE-1 through NHE-8), an air-stripping treatment system to remove
VOCs from the extracted groundwater, and ancillary equipment. The components of the
groundwater remedial system for the NHOU are described in more detail in Section 1.3.
The treatment system commenced operation in December 1989 and remains in operation
today; however, the system has only occasionally achieved sustained operation at its design
treatment capacity of 2,000 gpm because of several factors (discussed further in Section 4).
More recently, extraction well NHE-2 was shut down for eighteen months in response to
high levels of total chromium detected in groundwater samples from this well (discussed in
more detail below).

From the late 1980s to late 1990s, EPA provided funds to RWQCB to conduct assessments of
facilities in the SFV to determine the extent of solvent usage and to assess past and current
chemical handling, storage, and disposal practices. These investigations were conducted
pursuant to RWQCB’s Well Investigation Program and resulted in source remediation
activities at several facilities within the SFV. Source investigations and remediation
activities are currently in progress under the lead of RWQCB and the California Department
of Toxic Substances Control (DTSC).

The RWQCB has issued Cleanup and Abatement Orders (CAOs) to two parties in the
NHOU. In December 1987, Lockheed was issued a CAO (No. 87-161) by RWQCB. The
CAO directed Lockheed to remediate contaminated soil and groundwater at Plant B-1 (in
the BOU) and to complete a comprehensive site assessment at all of Lockheed’s other
Burbank Airport facilities, including Plants B5 and C1 (in the NHOU), to determine the
sources and extents of soil and groundwater contamination. The second party in the NHOU
to receive a CAO was Honeywell, in 2003 (described below).

In December 1992, an RI for the SFV groundwater basin, including installation and subse-
quent regular monitoring of 84 groundwater wells, was completed under a cooperative
agreement between EPA and the LADWP. The RI was conducted to evaluate the ground-
water quality throughout the SFV basin and assist in identifying the best treatment
method(s) and optimal locations to install groundwater treatment systems to address the
SFV groundwater contamination.

In 1999, EPA provided funds to RWQCB to investigate potential chromium sources in the
SFV. In November 2002, RWQCB released the findings from its investigation of more than
4,000 potential source sites, recommending further assessment of 106 sites. Of these 106
sites, 7 facilities in the SFV were issued CAOs from RWQCB. In the NHOU, RWQCB issued
a CAO in February 2003 to Honeywell International, Inc., for chromium contamination in
groundwater at its North Hollywood facility. This CAO was amended in April 2007 to
include investigation and mitigation of emerging contaminants at the Honeywell facility
and to address elevated chromium concentrations at NHOU extraction well NHE-2.
Evaluation of potential groundwater contaminant sources in the SFV is ongoing.
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In 1993, 1998, and 2003, EPA conducted five-year reviews (required by CERCLA) to
evaluate the protectiveness of the NHOU interim remedy. The Third NHOU Five-Year
Review (EPA, 2003) reported that the TCE and PCE groundwater plume the remedy was
designed to capture was migrating vertically and laterally beyond the remedy’s zone of
hydraulic control. This conclusion was based largely on EPA’s evaluation of the current
NHOU groundwater conditions and LADWP findings in the Draft Evaluation of the

North Hollywood Operable Unit and Options to Enhance Its Effectiveness (LADWP, 2002). The
Final Evaluation of the North Hollywood Operable Unit and Options to Enhance Its Effectiveness
(LADWP, 2003) raised concerns regarding detections of total chromium and hexavalent
chromium in extraction well NHE-2.

To better understand the current groundwater conditions in the NHOU, EPA conducted an
evaluation of chromium and select chemicals that were detected throughout the SFV
groundwater basin. The NHOU Chromium Evaluation (EPA, 2006) is a review of available
data for total and hexavalent chromium and select emerging contaminants within the
NHOU as of May 2005. According to the available data at that time, chromium and TCP
were occasionally detected at NHOU extraction well NHE-2 at or above the MCL for
chromium (50 pg/L) and the CDPH (formerly the California Department of Health Services)
notification level for TCP (0.005 ng/L).

In July 2006, after a year of unusually high rainfall and rising groundwater levels in the SFV,
the total chromium concentration detected at NHOU extraction well NHE-2 began to
increase. In 2007, the elevated concentrations of chromium at well NHE-2 caused total
chromium concentrations in the combined NHOU treatment system effluent to exceed

30 pg/L (60 percent of the MCL). As a result, the CDPH advised LADWP to shut down well
NHE-2 or divert the water produced by the well to a nonpotable use. Chromium
concentrations at this well have subsequently ranged from approximately 280 to 440 pg/L.
In addition, 1,4-dioxane was detected at well NHE-2 during 2007 and 2008 at concentrations
ranging from 4 to 7 pg/L. The CDPH notification level for 1,4-dioxane is 3 ng/L.

Extraction well NHE-2 remained shut down until September 2008, when modification of the
discharge piping was completed to restore this well to service to contain the plume. The
NHE-2 effluent is currently discharged to the Los Angeles Bureau of Sanitation sewer
system. This work was conducted by Honeywell as an interim measure, pursuant to a CAO
from RWQCB that requires Honeywell to clean up the chromium contamination and to
restore lost water caused by the shut down of well NHE-2. A long-term wellhead treatment
method for well NHE-2, including treatment for chromium and 1,4-dioxane (if necessary), is
expected to be implemented prior to the implementation of the NHOU Second Interim
Remedy.

Key historical events that occurred at the NHOU are listed in Table 1-1.
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TABLE 1-1

Chronology of North Hollywood Operable Unit Events
Focused Feasibility Study, North Hollywood Operable Unit, San Fernando Valley Area 1 Superfund Site

Period

Key Event

1979

1979

1980

1981

1982

July 1983

1984
1985

July 1986
August 1986
October 1986

November 1986

1987

September 1987
March 1989
December 1989
March 1991

December 1992

July 1993
July 1998

Final judgment of 1924 water rights in the ULARA completed; Los Angeles County Superior
Court appoints ULARA Watermaster.

Organic chemicals were found in the groundwater within the San Gabriel Valley, east of SFV.
CDPH (formerly the California Department of Health Services) requested all major
groundwater users to test for industrial chemicals.

Congress enacted CERCLA. The CDPH detected TCE, PCE, and other VOCs at
concentrations that exceeded the MCLs in a large number of production wells in the SFV;
those wells were removed from service. An alternative water supply was obtained from the
Metropolitan Water District (MWD) where needed.

LADWP and Southern California Association of Governments began a 2-year study funded by
EPA titled Groundwater Management Plan — San Fernando Valley Basin.

LADWP conducted depth-specific packer sampling at Well Number 24. Results indicated that
TCE concentrations were 50 times greater in the upper zone than in all other zones.

Groundwater Management Plan — San Fernando Valley Basin completed. The study found
widespread VOC contamination in the eastern SFV and also located a contaminant plume
migrating to the southeast at 300 feet per year.

Four SFV Superfund Sites proposed for listing on the NPL.

Groundwater samples from 27 of 38 of LADWP’s most active wells in the North Hollywood
Well Fields had a concentration of TCE greater than the MCL; four wells had PCE
concentrations greater than the MCL. LADWP shut down several contaminated wells in the
eastern portion of the well field.

The SFV Area 1 Superfund Site was placed on the NPL. LADWP commissioners approved a
Negative Declaration for the NHOU project.

The South Coast Air Quality Management District (SCAQMD) issued a permit to construct and
operate the air stripper for the NHOU treatment system.

The CDPH issued an amended water system permit for the NHOU treatment system.

The LADWP completed the Operable Unit Feasibility Study for the North Hollywood Well Field
Area of the North Hollywood-Burbank NPL Site, San Fernando Valley Groundwater Basin,
which was the basis for selection and design of the current NHOU treatment system.

LADWP signed a cooperative agreement with EPA providing Federal funds for a basinwide RI.
The SFV Areas 1 and 2 were subdivided into operable units to provide a discrete interim
remedy for each operable unit.

RWQCB issued CAO 87-171 to Lockheed Martin for investigation and cleanup of properties in
the SFV including Plants B5 and C1, which are located within the NHOU.

ROD signed for the NHOU; groundwater remedy includes extraction and treatment.
Construction of the NHOU treatment system was completed.
Operation of the NHOU treatment system began.

Lockheed entered into a consent decree with the EPA relating to the former Plant C1, which
was located within the NHOU, on property that is now the Burbank Airport.

An SFV basinwide Rl was completed. A basinwide groundwater monitoring program was
established, including sampling of 84 Rl wells.

First NHOU 5-year review (EPA, 1993) completed.
Second NHOU 5-year review (EPA, 1998) completed.
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TABLE 1-1
Chronology of North Hollywood Operable Unit Events
Focused Feasibility Study, North Hollywood Operable Unit, San Fernando Valley Area 1 Superfund Site

Period Key Event

January 1999 EPA initiated chromium source investigation by providing funds to RWQCB to investigate
4,040 potential chromium sources in the SFV.

February 1999 The Office of Environmental Health Hazard Assessment (OEHHA) of the California
Environmental Protection Agency formally adopted a public health goal (PHG) for total
chromium of 2.5 pg/L. The PHG assumed a concentration of 0.2 pg/L for hexavalent
chromium.

November 2001  OEHHA withdrew its PHG of 2.5 pg/L after a study by the Chromium Toxicity Review
Committee concluded that the state total chromium MCL of 50 pg/L is protective.

August 2002 The RWQCB completed Chromium Investigation: San Fernando Valley Phase I; Inspections
Final Report; further assessment was recommended for 105 sites. The RWQCB issued four
CAQOs to parties throughout the San Fernando groundwater basin.

February 2003 The RWQCB issued CAO No. R4-2003-0037 to Honeywell International Inc., for chromium
requiring that Honeywell “assess, cleanup, and abate the effects of contaminants discharged
to soil and groundwater.”

September 2003  Third NHOU 5-year review (EPA, 2003) completed.

2003 — 2004 Legislative deadline for hexavalent chromium PHG to be established by OEHHA, and
subsequent MCLs to be issued by the CDPH passes. The hexavalent chromium PHG and
MCL were not established.

September 2004 The RWQCB issued a letter to Honeywell International Inc., which revised the February 2003
CAO to include VOCs as part of the CAO investigation and cleanup.

January 2006 EPA completed the NHOU Chromium Evaluation.
December 2006 ~ Chromium concentration at NHOU well NHE-2 reaches 200 pg/L.

January 2007 The concentration of total chromium in the NHOU treatment system discharge (point of
compliance) reached 33.7 pg/L, slightly more than 60 percent of the MCL for chromium
(50 pg/L).

February 2007 CDPH advised LADWP to shut down well NHE-2 or divert the water extracted by that well to a
nonpotable use.

April 2007 The RWQCB issued two CAO amendments to Honeywell to (1) expedite chromium treatment
and conduct a comprehensive soil and groundwater assessment at the Honeywell facility and
(2) replace water lost because of the closure of well NHE-2 due to elevated chromium
concentrations.

May 2007 Honeywell submitted a work plan to RWQCB and EPA for wellhead treatment of chromium
and 1,4-dioxane at extraction well NHE-2.

September 2007  Site assessment at Honeywell began following work plan review and approval by SFV
agencies. Honeywell submits permit applications for wellhead treatment at well NHE-2 and
chromium treatment at the Honeywell facility.

September 2008 Well NHE-2 returned to service following modifications completed by Honeywell to extract the
groundwater and discharge the effluent to the city sewer system.

January 2009 Construction of in situ treatment for chromium groundwater contamination at the Honeywell
facility in North Hollywood was completed under the supervision of the RWQCB.

1.3  Groundwater Remedial Activities

This section describes groundwater remedial activities currently being implemented or in
the design phase at the NHOU.
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1.3.1  Existing NHOU Extraction and Treatment System

The Existing NHOU Extraction and Treatment System, which was selected as an interim
remedy in 1987, addresses the VOC-contaminated groundwater plume. The objective of the
interim remedy was containment of the VOC plume and removal of significant contaminant
mass. The 1987 ROD selected groundwater extraction and treatment by air stripping
(referred to as “aeration” in historical documents).

Groundwater is pumped from extraction wells to the treatment plant where it enters the air
stripper. The air stripper consists of a vertical column containing a packing medium (to
increase surface area) over which a countercurrent flow of air is introduced to strip VOCs
from the groundwater. The air emissions are filtered through granulated activated carbon
(GAC) to remove the VOCs prior to discharge to the atmosphere (EPA, 1987).

The existing NHOU groundwater treatment system includes the following components:

¢ Extraction Wells and Piping
— Eight groundwater extraction wells originally designed to pump 250 to 300 gpm
each. Of the eight wells, seven are functioning.

— Approximately 11,000 feet of 12-inch-diameter conveyance (influent) pipeline
between extraction wells NHE-1 to NHE-8, and 16-inch-diameter conveyance
(influent) pipeline from well NHE-1 to the treatment system.

— Approximately 460 feet of 16-inch-diameter conveyance effluent pipeline from
the treatment system to the North Hollywood Pumping Station Complex
(NH Complex), where treated water is introduced into the water supply system
and blended with water from other sources.

¢ Treatment System
- Air stripping tower (12 feet in diameter and 45 feet high) designed for a capacity of
2,000 to 2,400 gpm.

- Air blower with a capacity of 8,000 cubic feet (ft3) per minute.

- Chemical storage and feed facility for sodium hexametaphosphate and the
chlorination system.

- Two VPGAC vessels; each vessel is 10 feet in diameter and 8 feet high.
— Air heater.

Extracted groundwater is treated with approximately 1 milligram per liter (mg/L) of
sodium hexametaphosphate prior to entering the air-stripper to minimize scaling of the
packing material (EPA, 1998). After VOCs transfer to the air stream, the air stream is heated
to reduce its relative humidity and passed through two parallel 7,000-pound GAC units to
adsorb VOCs prior to releasing the air to the atmosphere. The treated groundwater
discharged from the air stripper is disinfected with chlorine and piped to the NH Complex
(North Hollywood Sump). Prior to serving it to consumers, LADWP blends the ground-
water with surface water from the Los Angeles Aqueduct Filtration Plant and the MWD,
and with groundwater from other LADWP well fields within the NHOU (EPA, 1998).

1-10 RDD/091880007 (CAH4426.D0C)



SECTION 1 INTRODUCTION

1.3.2  In Situ Chromium Treatment at Honeywell Facility

Over the past several years, Honeywell has been conducting facility-specific investigation
and cleanup activities for VOCs and heavy metals contamination under the CAO (and
amendments) issued by RWQCB. As a part of these facility-specific activities, Honeywell
submitted a work plan to RWQCB to implement in situ treatment of chromium contamina-
tion in the groundwater and the vadose zone at the Honeywell facility (MWH, 2004; 2006;
2007a; and 2007b). The chromium remediation work plan was approved by RWQCB in 2007
and the construction of the in situ treatment system was completed in January 2009.

If left unmitigated or uncontained, the chromium contamination is expected to result in
further degradation of the aquifer. Additionally, the unmitigated chromium contamination
has resulted in increased chromium influent concentrations at NHOU extraction well
NHE-2, impeding the effectiveness of the NHOU remedy.

Honeywell’s work plan defines the objectives of the proposed source area in situ treatment
as follows:

* “To reduce the mass of hexavalent chromium in the vadose zone (through conversion to
the trivalent state), thereby inhibiting future migration of chromium from the vadose
zone into the underlying groundwater.

¢ To reduce chromium concentrations in groundwater.
¢ To provide hydraulic control of the onsite groundwater chromium plume.”

The in situ chromium treatment at the Honeywell facility consists of the following two key
components:

1. Vadose zone treatment is being accomplished via percolation of a reductant solution
(calcium polysulfide and water) from an infiltration basin located in the known source
area at the former Honeywell facility (see Figure 1-8). Horizontal dimensions of the
basin are approximately 45 by 50 feet near the center of the former Allied Signal site.
Creation of reducing conditions in soil moisture of the vadose zone will decrease the
mass of available mobile (hexavalent) chromium in the vadose zone through conversion
to the trivalent state, which precipitates to very low concentrations (less than 10 ng/L).
The percolation of the reductant solution will displace some of the hexavalent chromium
downward from the vadose zone to the water table. The spent reductant solution,
together with VOC- and chromium-contaminated groundwater, is recovered by two
onsite extraction wells located south (downgradient) of the infiltration basin, treated to
remove chromium (via anion exchange) and VOCs (via granular activated carbon),
replenished with additional calcium polysulfide, and recirculated through the vadose
zone.

2. Groundwater remediation at the chromium source area will be accomplished by
hydraulic control via groundwater extraction and in situ chemical reduction of
hexavalent chromium to trivalent chromium, which has limited mobility under the
geochemical conditions present in groundwater of the NHOU. As noted above,
groundwater extraction occurs from the two on-site wells south of the source area,
extracted groundwater is treated to remove chromium and VOCs, then additional
reductant solution is added and the treated water recirculated. Two additional
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extraction wells are present north and east (upgradient) of the infiltration basin to lower
the hydraulic gradient (and groundwater velocities) in the planned treatment zone. In
addition to recirculating the treated groundwater through the infiltration basin,
reductant containing water is also injected into several injection wells and trenches
located downgradient and cross-gradient of the source area to provide additional
hydraulic control and treatment of the chromium plume in groundwater.

1.4 NHOU Chromium Evaluation

In 2006, EPA completed the NHOU Chromium Evaluation (EPA, 2006) to evaluate the status
of and appropriate response to chromium and several selected groundwater contaminants
in the NHOU. An earlier study was conducted to investigate trends of chromium contami-
nation in groundwater in the adjacent BOU and GOU (CH2M HILL, 2005). An improved
understanding of the nature and extent of chromium groundwater contamination in the
NHOU was important in determining whether, or when, chromium contamination would
reach the Existing NHOU Extraction and Treatment System, which was designed to treat
VOCs but not chromium. The following key conclusions were reached in the NHOU
Chromium Evaluation:

¢ The present and future groundwater contaminants of primary concern are TCE, PCE,
and chromium. Emerging chemicals appear to be limited in lateral extent and concen-
trations in the NHOU; however, they are mobile and persistent. Concentrations of some
of these emerging chemicals have exceeded CDPH notification levels (referred to as
action levels prior to 2005) for drinking water at a limited number of monitoring
locations.

¢ Oxidation-reduction conditions in the NHOU appear to favor the stability of the more
mobile hexavalent chromium in the dissolved phase rather than the reduced form
(trivalent chromium). However, hexavalent chromium has not migrated as far, or as
quickly, as VOCs in the NHOU.

¢ Chromium concentrations in samples collected from the Honeywell facility monitoring
wells suggest that there is a significant chromium source mass at the site. At the time of
the NHOU Chromium Evaluation, total and hexavalent chromium concentrations were
detected as high as 270 pg/L at several of Honeywell’s onsite monitoring wells, with
decreasing concentrations detected at offsite monitoring wells to the south and west.
Honeywell is currently remediating this chromium, as described previously in this
section.

1.5 Summary of Risks from Contaminated Groundwater

As part of the RI for the SFV in 1992 (JMM, 1992), a baseline human-health risk assessment
was conducted. The major transport pathway considered in the risk assessment was use of
contaminated groundwater. Residential use of groundwater for potable supply was
identified as the most significant exposure pathway (via ingestion and inhalation) because
the NHOU treated water is delivered to LADWP for municipal drinking water supply.
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The baseline risk assessment identified VOCs, in particular TCE and PCE, as the primary
risk drivers for the SFV Superfund sites, which includes the NHOU. TCE and PCE are
classified as probable human carcinogens based on laboratory studies performed on
animals. Among the metals considered in the RI risk assessment, chromium had the highest
hazard index (5.8).

Because the VOCs in groundwater were significantly greater than the MCLs at the time of
the RI, the original NHOU risk evaluation consisted of a comparison of the VOCs concen-
trations in groundwater with the groundwater MCLs. Since then, Region 9 has periodically
compared the VOC concentrations in groundwater with the Superfund Regional Screening
Levels (RSLs) (formerly known as Preliminary Remediation Goals) and has determined that
the original approach and evaluation of risk remains valid.

Since the 1992 RI, much higher concentrations of total and hexavalent chromium, TCE, PCE,
and other VOCs have been detected in the NHOU, particularly at the Honeywell facility.
Recent concentrations of TCE detected in the NHOU have been up to 500 times greater than
the MCL, and recent peak concentrations of total chromium have exceeded the California
MCL by a factor of nearly 1,000.

Because groundwater is the primary contaminated medium at the site, and groundwater/
surface water interactions do not occur within the NHOU, the ecological risk posed by
contaminants in groundwater is negligible.
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Figure
1-1  Location Map
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Figure 1-1, continued
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Figure
1-2  Schematic Hydrogeologic Section
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Figure 1-2, continued
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Figure
1-3  San Fernando Valley Basin TCE Concentrations in Shallow Zone
Groundwater, 2007
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Figure 1-3, continued
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Figure
1-4  San Fernando Valley Basin TCE Concentrations in Deeper Zone
Groundwater, 2007
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Figure 1-4, continued
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Figure
1-5 San Fernando Valley Basin PCE Concentrations in Shallow Zone
Groundwater, 2007
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Figure 1-5, continued
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Figure
1-6  San Fernando Valley Basin PCE Concentrations in Deeper Zone
Groundwater, 2007
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Figure 1-6, continued

1-26 RDD/091880007 (CAH4426.D0C)



SECTION 1 INTRODUCTION

Figure
1-7  San Fernando Valley Basin Chromium Concentrations in Shallow Zone
Groundwater, 2003 through 2008
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Figure 1-7, continued
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Figure

1-8  Schematic Diagram of In Situ Chromium Treatment Process Implemented
by Honeywell
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SECTION 2

Data Evaluation

Section 2 presents an evaluation of available soil and groundwater contaminant data in the
NHOU, with an emphasis on the period from January 2003 through December 2007
(referred to as “recent data” in this FFS). Analytical data typically available from the mid-
1980s through 2002 (referred to as “historical data” in this FFS) were also reviewed.
Information for facilities that were identified by EPA in the 1990s as potential groundwater
contamination sources for VOCs in the NHOU is summarized in Appendix E.

EPA and the state have been actively involved in source identification, investigation, and
remediation activities. These activities will continue because they are important to assure
that the groundwater remedy is maximally effective and the groundwater quality
improvements gained by the NHOU remedy are sustained over time.

21  Objectives

The objectives of the data evaluation include the following:

¢ Provide an updated interpretation of the nature and extent of groundwater
contamination in the NHOU.

¢ Delineate target volumes for groundwater remediation and provide updated
hydrogeologic data for groundwater modeling.

¢ Provide a foundation to develop an improved monitoring well network to further define
the nature and extent of contamination in areas with limited existing data.

e Assist in the selection of the preferred remedial alternative for the Second Interim
Remedy.

2.2 Data Sources

The groundwater data presented in this section are maintained in the SFV basinwide
groundwater database (CH2M HILL, 2006) and include recent (January 2003 through
December 2007) groundwater level and groundwater quality data from the following
sources:

e EPA - Data from 23 RI monitoring wells located within or adjacent to the NHOU.

e (ities of Burbank and Glendale - Groundwater production and groundwater quality
data for eight BOU treatment facility wells, two Lake Street treatment facility wells, and
eight GOU treatment facility wells.

¢ RWQCUCB - Groundwater quality data for facilities located within or adjacent to the
NHOU for which RWQCB receives monitoring data. Lockheed, with 130 active
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monitoring wells in the SFV, and Honeywell, with 40 active monitoring wells, report
groundwater quality data to both RWQCB and EPA.

¢ LADWP - Groundwater production and quality data for 37 LADWP production wells
located within or near the boundaries of the NHOU, and the 7 active North Hollywood
treatment facility extraction wells.

In addition to the groundwater data described above, available soil, soil gas, and ground-
water data were reviewed for select facilities previously investigated by EPA as potentially
responsible for groundwater contamination in the NHOU. These data were considered
during identification of the data needs. Figure 2-1 shows the locations for these facilities. A
summary of available data for these facilities is provided in Appendix E.

This data evaluation focuses primarily on TCE, PCE, and chromium (total and hexavalent),
which are the primary chemicals of concern (COCs) in the NHOU. Data on select emerging
contaminants that have been detected at notable concentrations (regulatory limits or
notification levels) were also reviewed. The quantity of TCE and PCE data in the NHOU
improved substantially in 1989, after construction of the RI monitoring wells and implemen-
tation of periodic monitoring. The availability of hexavalent chromium data for ground-
water samples improved substantially starting in January 2000, after RWQCB directed
facilities in the SFV to increase sampling of groundwater for hexavalent chromium.

Analytical results for chromium have been reported in various ways at different times and
for different facilities or monitoring networks in the OUs. For this evaluation, chromium
species identified in the database as total chromium, dissolved chromium, or chromium are
assumed to represent the sum of all dissolved chromium species present in a groundwater
sample and are referred to herein as total chromium. Where used without these qualifiers
in this report, “chromium” refers generally to all chromium species. Entries in the SFV
database for “chromium-6" are assumed to represent dissolved hexavalent chromium.
Some of the total chromium database entries, especially older data, might include results for
unfiltered samples, which would likely contain colloidal or particulate chromium species,
and thus might not be representative of dissolved concentrations.

EPA and RWQCB have worked with facilities in the SFV to standardize sample collection
procedures for total and hexavalent chromium. Additionally, EPA and RWQCB are
working with facilities and municipal water suppliers in the SFV to conduct sampling to
expand areal coverage and to provide groundwater analytical data in a standardized
electronic format. These modifications to the SFV groundwater monitoring program are
designed to increase the availability, consistency, quality, reporting, and management of
groundwater quality data in the SFV.

EPA has collected and reviewed contaminant data for many facilities in and around the
NHOU for use in preparation of this FFS. The fact that EPA does not have data or has
limited data from some facilities is not an indication that a particular facility did not
contribute to the contamination. It is possible that additional sources or facilities that have
not yet been identified have contributed, or are contributing, to groundwater contamination
in the NHOU.
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2.3  Hydrogeologic Conditions

Groundwater in the eastern SFV occurs primarily in alluvial valley-fill deposits of
Quaternary age, eroded from the adjacent San Gabriel and Verdugo Mountains. The valley
fill is estimated to be at least 1,200 feet thick in places and is bounded to the east and at
depth by low-permeability granitic and metamorphic bedrock. The valley-fill deposits of
the eastern SFV are relatively permeable and have been subdivided by previous investi-
gators using different classification schemes. For the RI, the valley-fill alluvium was
subdivided into the following four lithologic/aquifer zones (JMM, 1992):

e Upper Zone. The upper zone consists of layers and lenses of silt, sand, and gravel from
ground surface to approximately 250 feet bgs. According to aquifer tests conducted
during the SFV basinwide RI, hydraulic conductivities in the upper zone range from
approximately 30 to 360 feet per day. The water table commonly occurs in this zone. In
late 2004, only the lower 20 to 50 feet of this zone were saturated within much of the
NHOU. Groundwater levels increased by varying amounts in the SFV between 2004
and 2006, then subsequently declined. Available data from monitoring wells in the
vicinity of the NHOU extraction system indicate that groundwater levels typically rose
20 to 40 feet from 2004 to 2006, then declined approximately 10 feet through 2008.

¢ Middle Zone. The middle zone is approximately 50 feet thick and, in some areas,
contains increased proportions of fine-grained sand and silt as compared with the other
zones in the SFV basin. Because of its fine-grained nature and anticipated poor yield
characteristics, few production wells have been completed in this zone. In some areas of
the SFV, the middle zone acts as a confining layer. However, in the north and west parts
of the NHOU, the middle zone appears to consist of more permeable sediments that
might allow significant vertical groundwater flow.

¢ Lower Zone. The lower zone consists of interbedded sand, silt, and gravel, with cobbles
in the upper portion. This zone is estimated to be 200 to 250 feet thick, and hydraulic
conductivity ranges from 130 to 900 feet per day. Many of LADWP’s water supply wells
in the NHOU have long well screens that include this highly productive zone.

¢ Deep Zone. Where encountered during drilling, the deep zone consists mainly of fine-
grained, relatively low-permeability sediments, including silt and clay. Few wells have
penetrated this zone; therefore, thickness and hydraulic characteristics of this zone are
poorly understood.

Since 1996, EPA and CH2M HILL (1996) have been defining aquifer zones in the NHOU by
depth regions, which are defined somewhat differently than the four zones described above
and in the SVF basinwide Rl report. Four depth regions have been identified (see

Figure 1-2); all are below the water table and correspond to common screened intervals
(typically placed in more permeable strata) for monitoring and production wells in the
NHOU. The depths and thicknesses of the depth regions can vary depending on location
within the NHOU. Following are descriptions of the four depth regions:

¢ Depth Region 1. This depth interval occurs from approximately 200 to 280 feet bgs,
with a typical thickness of 75 feet. Depth Region 1 generally corresponds with the
saturated part of the upper zone and the upper half of the middle zone (as defined
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above); it includes the screened intervals for most shallow monitoring wells and some
older production wells.

¢ Depth Region 2. This depth interval ranges from approximately 280 to 420 feet bgs,
with a typical thickness of 140 feet. Depth Region 2 generally corresponds with the
lower half of the middle zone and the upper part of the lower zone; it includes highly
permeable deposits that are penetrated by most production wells in the NHOU.

¢ Depth Region 3. This depth interval occurs from approximately 420 to 660 feet bgs,
with a typical thickness of 240 feet. Depth Region 3 generally corresponds with the
lower part of the lower zone and the upper part of the deep zone; it can be very
permeable and includes the screened intervals for many of the newer production wells
in the NHOU.

¢ Depth Region 4. This depth interval includes all of the basin-fill alluvial deposits
deeper than 660 feet bgs, with a typical thickness ranging from 100 feet to more than
500 feet; it generally corresponds with the lower part of the deep zone, which few wells
have penetrated.

A conceptual cross section illustrating both systems for defining vertical zones in the SFV is
shown on Figure 1-2. The depth to groundwater measured recently at monitoring wells in
the vicinity of the NHOU extraction system ranged from approximately 200 to 300 feet bgs.
The land surface in the NHOU generally slopes to the south-southeast at a steeper gradient
than the water table, which also slopes to the south-southeast, with some local variability
caused by pumping from the various well fields in the area. Therefore, both the depth to
the water table and the elevation of the water table decrease to the south-southeast.

The depth to groundwater in nonpumping wells near the NHOU extraction well field is
approximately 240 to 250 feet bgs. Groundwater levels measured at most NHOU moni-
toring wells declined approximately 20 to 50 feet from the mid-1990s to 2004, which
corresponds to increases in groundwater production and declines in recharge in the SFV.
Pumping groundwater levels at the NHOU extraction wells reportedly approached the
depths of the pump intakes in 2003 to 2004, near the bottom of the screened intervals, in the
range of approximately 260 to 290 feet bgs. This condition limited extraction well pumping
rates.

Groundwater withdrawals for water supply in the SFV during 2005 and 2006 were less than
the average for the previous 20 years, and groundwater recharge at spreading basins in the
SFV in 2005 was significantly above average. During Water Year 2004-2005 (October 1, 2004
to September 30, 2005), precipitation in the SFV was more than twice the 100-year mean,
with 42.64 inches on the valley floor and 47.54 inches in the mountain areas (ULARA
Watermaster, 2006a). In response, groundwater levels rose 20 to 40 feet in the vicinity of the
NHOU extraction well field between 2004 and 2006. Groundwater levels subsequently
declined approximately 10 feet from the 2006 levels through 2008. Available historical data
for production and monitoring wells in the vicinity of the NHOU extraction system indicate
that the water table has fluctuated from 200 feet bgs (or shallower) to 260 feet bgs at least
three times in the past 40 years.

Horizontal hydraulic gradients in the eastern SFV are generally south and east, toward the
Los Angeles River Narrows, where essentially all groundwater and surface water outtflow
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from the SFV occurs. In the NHOU, horizontal hydraulic gradients range from south to
southeast, with the active production well fields having localized effects on groundwater
flow. The groundwater flow direction near the NHOU extraction system has changed in
response to seasonal and annual variations in pumping rates at the nearby Rinaldi-Toluca
Well Field (to the northwest), the western portion of the North Hollywood Well Field, and
the Whitnall Well Field (to the south). Pumping in the BOU (to the east) and more distant
well fields in the NHOU has also affected hydraulic gradients and groundwater flow
directions, although to a lesser extent.

Near production wells and well fields, vertical hydraulic gradients develop from Depth
Regions 1 and 4 toward Depth Regions 2 and 3, where most groundwater withdrawals
occur. Past groundwater level measurements at clustered RI wells in the NHOU indicate
near-neutral to substantial downward vertical gradients from Depth Region 1 to Depth
Region 2. The downward hydraulic gradients are likely caused by a combination of
decreased pumping from Depth Region 1 (the upper aquifer zone) as groundwater levels
decline and stable or increased pumping from Depth Regions 2 and 3 (the lower aquifer
zone).

Groundwater flow velocities in the NHOU were estimated during the RI to range from
approximately 290 to 1,000 feet per year, depending on location (JMM, 1992). Estimated
groundwater flow velocities are generally highest in the area of the NHOU extraction
system where aquifer hydraulic conductivities are highest.

24 Recent VOC Concentrations in Groundwater

Section 2.4 describes recent (2003 to 2007) concentrations of VOCs in groundwater in the
NHOU, focusing on TCE and PCE, which pose a greater human health risk than the other
VOCs due to their wider distribution and significantly higher concentrations. Historical
concentrations are summarized in EPA’s five-year review reports for the NHOU (EPA, 1998;
2003; and 2008) and annual SFV groundwater monitoring reports (CH2M HILL, 2003; 2004;
2005; and 2007). Analytical data available for the period from the mid-1980s through 2002
(referred to as historical data in this document) were also reviewed.

241 TCE and PCE in Depth Region 1

Figure 2-2 shows the maximum reported TCE and PCE concentrations from January 2003
through December 2007 in Depth Region 1 and the estimated isoconcentration contours for
these contaminants. This period was selected as being representative of recent conditions in
the NHOU, which are most relevant to the selection of a groundwater remedial alternative.
Also shown are TCE and PCE concentration contours, which are based on the constituent
with the higher concentration at each data point. The objective of preparing combined
TCE/PCE plume maps in this FFS was to consider both of these important VOCs when
evaluating the effectiveness of the proposed remedial alternatives.

The data shown on Figure 2-2 indicate that TCE and PCE concentrations exceeding 5 pg/L
are present in a wide area of the NHOU and merge with a TCE and PCE plume in the BOU,
to the east. Smaller TCE “hot spots,” with concentrations ranging from 50 to 2,900 ug/L,
occur within Depth Region 1 of the NHOU.
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An area of particularly high TCE concentrations (ranging from 50 to greater than

1,000 pg/L) is centered near the southern boundary of the Honeywell facility, between
facility monitoring wells GW-7 and GW-11-273. Well GW-11-273 is one of several offsite
monitoring wells constructed by Honeywell at the request of EPA and RWQCB in 2004 and
2005. These wells were constructed as nested wells with low-flow (Barcad®) sampling ports
at several discrete depth intervals. Well GW-11-273 was constructed with a sampling port at
273 feet bgs. The additional monitoring wells with two or more Barcad® sampling ports
include GW-12A, GW-16, and GW-17, which are located offsite, south of the Honeywell
facility. The peak TCE concentration detected recently (since 2004) at the Honeywell facility
was 2,900 pg/L, detected at well GW-7 in October 2006. The historical high TCE concen-
tration at the Honeywell facility, which also occurred at well GW-7, was 17,000 pg/L in July
1996. TCE concentrations at North Hollywood treatment system extraction well NHE-2,
located approximately 1,000 feet south-southwest (downgradient) of Honeywell facility
monitoring well GW-7, increased substantially since 2006, reaching a maximum of

1,300 pg/L in April 2007. The remainder of the western plume is generally distributed
along the axis of the NHOU extraction system, with TCE concentrations decreasing to the
south. With few exceptions, PCE concentrations are less than TCE concentrations in the
NHOU.

Another area of high TCE concentrations is centered on Lockheed facility well LC1-CWO06,
with a recent peak concentration of 1,200 pg/L. There are no additional recent analytical
data for groundwater in Depth Region 1 within approximately 2,000 feet of this hot spot.
Therefore, the horizontal extent of this TCE hot spot between LC1-CW06 and the
easternmost NHOU extraction wells is poorly defined. TCE has been detected as high as
242 ng/L in the closest extraction well, NHE-7, located approximately 2,300 feet to the
south. PCE concentrations exceed TCE concentrations in most wells near Burbank Airport
to the east of well LC1-CWO06, and PCE concentrations in excess of 100 pg/L are distributed
over a much larger area (in excess of 6,000 feet across).

A northern hot spot of TCE/PCE in excess of 10 ug/L has been detected in Depth Region 1,
north of the western plume, extending north from RI monitoring well NH-C01-325 (the
maximum recent concentration of PCE was 28 pg/L, in December 2006). This detection of
PCE appears to be distinct from the main western plume because RI well NH-VPB-07 is
between NH-C01-325 and the plume, and it has not had any recent detections of PCE or
TCE above the MCL.

Another area with TCE/PCE concentrations in excess of 10 ug/L has been detected in Depth
Region 1, northwest of the western plume at Hewitt Landfill, at monitoring well 4909F. The
maximum recent TCE and PCE detections in groundwater from this well have been 74 and
23 ug/L, respectively.

24.2 TCE and PCE in Depth Regions 2 through 4

In Depth Regions 2 through 4, TCE and PCE concentrations in excess of the MCL are also
distributed over a substantial area of the NHOU (see Figure 2-3). Notable hot spots include
the following;:

¢ Northwest, centered at RI monitoring well NH-C05-460, northeast of the Rinaldi-Toluca
Well Field
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* West, centered near the southern boundary of the Honeywell facility
* Southeast, centered east of the Whitnall Well Field

The northwest hot spot in Depth Regions 2 through 4 includes the southernmost 9 of the

15 production wells in the Rinaldi-Toluca Well Field, where TCE concentrations have
historically and recently exceeded the MCL. The highest TCE concentrations for this plume
(120 ng/L) have been detected at RI well NH-C05-460. This well is located approximately
2,000 feet east of the Rinaldi-Toluca Well Field. Concentrations of TCE and PCE at the
remaining (northern) Rinaldi-Toluca production wells have been lower than the MCLs from
January 2003 through August 2008 (the most recent month of available data). The lateral
extent of this plume to the west, north, and east, as well as the vertical extent, are poorly
delineated. Additional groundwater investigation is needed to delineate the magnitude and
horizontal extents of VOC contamination in this area.

The west hot spot in Depth Regions 2 through 4 is located north of extraction well NHE-2.
TCE has been detected at concentrations as high as 220 ng/L in Honeywell facility
monitoring well GW-16-317, 330 ug/L in well GW-11-316, 310 pg/L in well GW-12A-319,
and 98 nug/L in well GW-14B, all near the core of this plume. These wells are screened
primarily in Depth Region 2. TCE and PCE concentrations generally decrease with depth in
these wells (see Figure 2-3). To the west of Honeywell, TCE concentrations exceeding the
MCL have been detected in North Hollywood West production wells NH-23 (14.4 ng/L),
NH-43A (33 ng/L), NH-26 (8.15 png/L), NH-30 (8.08 pg/L), and NH-34 (6.72 pg/L).

To the south, PCE and TCE have been detected in Depth Regions 2 through 4 at concen-
trations exceeding the MCL in RI monitoring well cluster NH-C03-380 through NH-C03-680,
with a recent peak detection of 39 ng/L at a depth of 580 feet bgs and 25.6 ug/L at nearby
production well NH-28 (see Figure 2-3). Farther to the southeast, TCE has also been
detected in Depth Regions 2 through 4 at concentrations exceeding the MCL in RI monitor-
ing well cluster NH-C02, with recent peak detections of 39 ng/L at a depth of 325 feet bgs
and 120 pg/L at a depth of 520 feet bgs (see Figure 2-3). This well cluster is the site of the
highest TCE concentration (120 pg/L) detected at a depth greater than 500 feet within the
NHOU. Three of the Whitnall Well Field production wells near RI monitoring well cluster
NH-CO02 have detections of TCE, PCE, or both, that exceed MCLs. Additional groundwater
investigation is needed to delineate the magnitude and horizontal extent of VOC
contamination in this area.

24.3 Other VOCs

Concentrations of 1,1-dichloroethane (DCA), 1,2-DCA, 1,1-dichloroethene (DCE),
cis-1,2-DCE, 1,1,1-trichloroethane (TCA), carbon tetrachloride, and methylene chloride have
commonly been reported in excess of MCLs in Depth Region 1 groundwater samples from
NHOU wells. These VOCs typically have been detected in the same wells as TCE and PCE
in the NHOU, but at significantly lower concentrations. Therefore, maps depicting
concentrations of these other VOCs are not presented in this FFS. Recent maximum
detected concentrations of these compounds in Depth Region 1 groundwater are as follows:

e 1,1-DCA - 30 ng/L at Honeywell facility monitoring well GW-1 (2006)
e 1,2-DCA -3.7 ug/L at Honeywell facility monitoring well GW-11 (2005)
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1,1-DCE - 86 pg/L at Honeywell facility monitoring well GW-15 (2006)

cis-1,2-DCE - 44 pg/L at Honeywell facility monitoring well GW-1 (2005)

1,1,2-TCA - 11 png/L at Honeywell facility monitoring well GW-7 (2006)

Carbon tetrachloride - 13.1 pg/L at Lockheed facility monitoring well V14SSPW3 (2007)
¢ Methylene chloride - 31 pg/L at Hewitt Landfill monitoring well VI4HEWC9 (2007)

Concentrations of 1,1-DCE, 1,2-DCA, carbon tetrachloride, cis-1,2-DCE, and methylene
chloride have commonly been reported in excess of MCLs in groundwater samples from
selected NHOU wells screened in Depth Region 2 and 3. These VOCs typically have been
detected in the same wells as TCE and PCE in the NHOU. Recent, maximum detected
concentrations of these compounds in Depth Region 2 groundwater are as follows:

e 1,1-DCE - 27 pg/L at Honeywell facility monitoring well GW-11-319 (2006)

e 1,1-DCA - 5.1 pg/L at Honeywell facility monitoring well GW-12A-319 (2006)

e 1,2-DCA -1.5 pg/L at Honeywell facility monitoring well GW-12A-319 (2007)

e Carbon tetrachloride - 6.8 pg/L at RI monitoring well NH-C02-520 (2004)

e (is-1,2-DCE - 25 pg/L at Honeywell facility monitoring well GW-12A-319 (2007)
¢ Methylene chloride - 34 ng/L at RI monitoring well NH-C02-520 (2005)

2.5 Chromium Concentrations in Groundwater

Under natural conditions, chromium commonly occurs in two valence states in ground-
water, trivalent and hexavalent. Trivalent and hexavalent chromium can exist simul-
taneously, although one state typically has a much higher concentration than the other. In
the NHOU, total chromium concentrations detected in groundwater generally are
approximately equal to hexavalent chromium concentrations, indicating that hexavalent
chromium is the predominant dissolved species of chromium. The mobility of trivalent
chromium in groundwater is generally much lower than that of hexavalent chromium
because trivalent chromium forms insoluble precipitates and tends to adsorb strongly to
common aquifer solids such as iron oxides and clay minerals. By contrast, hexavalent
chromium does not form insoluble solids and is weakly adsorbed to subsurface materials.

Water samples are analyzed for chromium most commonly as total chromium, which
represents the sum of trivalent and hexavalent chromium. Samples may or may not be
filtered before analysis. However, EPA policy recommends that chromium samples be
filtered in the field prior to submittal to the laboratory. Reported total chromium
concentrations in the NHOU are highly variable at some wells partly because of differing
analytical methods used by the various laboratories and variations in sample collection,
filtration, and preservation during previous investigations. These investigations were
performed by various state and Federal agencies and property owners or operators. Over
time, analytical methods, sample collection and management processes, and regulatory
guidance have been developed or updated to enhance the quality of chromium sampling
and data results.

Trace concentrations of chromium occur naturally in groundwater in the SFV. Wells in
areas of the SFV not known to be impacted by anthropogenic chromium are typically less
than 3 pg/L. The source of the naturally occurring chromium is the sediment comprising
the aquifer material.
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251  Chromium in Depth Region 1

Figure 2-4 shows total and hexavalent chromium concentrations detected within the NHOU
from January 2003 to December 2007 in Depth Region 1. According to the available
groundwater data for the NHOU, total and hexavalent chromium detections in excess of the
state MCL for total chromium of 50 pg/L are located at, or south (downgradient) of, the
Honeywell site. Additionally, historical data indicate chromium concentrations above the
MCL at the Bradley Landfill in the northernmost portion of Area 1 within the NHOU (see
Appendix E). More recently (March 2004), total and hexavalent chromium concentrations in
groundwater samples from Bradley Landfill were 13 pg/L or less, well below the current
MCL for total chromium of 50 pg/L.

The highest total chromium concentration (48,000 ug/L) recently detected in groundwater
in Depth Region 1 was at Honeywell facility monitoring well GW-1; hexavalent chromium
was detected at a maximum concentration of 34,000 ug/L at this well in April 2007. Seven
additional wells in Depth Region 1 have reported total and hexavalent chromium concen-
trations in excess of 1,000 pg/L. These are Honeywell monitoring wells GW-3, GW-4,
GW-7, GW-10, GW-12A-284, GW-15, and GW-16-277. The maximum total chromium results
for these wells range from 1,130 ug/L (GW-16-277) to 37,000 ng/L (GW-10), and the
hexavalent chromium results for these wells range from 1,300 pg/L at GW-16-277 to

39,000 ng/L at GW-10. The chromium plume is poorly defined to the southeast of the
Honeywell facility.

Total chromium has recently been detected at the active NHOU extraction wells at
maximum concentrations ranging from 2 pg/L at NHE-8 (1.34 ug/L hexavalent chromium)
to 20.3 ng/L at NHE-3 (16.8 pg/L hexavalent chromium). Since late 2006, total chromium
concentrations increased at NHE-2 to a maximum concentration of 401 pg/L (430 pg/L
hexavalent chromium) in April 2007. Chromium concentrations at this well have sub-
sequently ranged from approximately 280 to 440 pg/L. Historically (1990 through 2002),
total and hexavalent chromium concentrations have been highest at extraction well NHE-2,
where the maximum total chromium concentration prior to 2006 had been 97 pg/L (March
1999) and the maximum hexavalent chromium concentration had been 50 pg/L

(August 2001).

Total and hexavalent chromium have been detected in groundwater in Depth Region 1 at
concentrations between 5 ug/L and 50 pg/L (the MCL for total chromium) at wells located
north, south, and east of the NHOU (see Figure 2-4). To the north, there are fewer ground-
water monitoring wells, and any groundwater data collected from existing facility wells
have not consistently been provided to EPA for entry in the SFV groundwater database (if
such data exist). As a result, the nature and extent of total and hexavalent chromium in
groundwater in the northern portion of the NHOU will continue to be evaluated and
defined as groundwater sampling data are collected and evaluated. EPA has been pursuing
the collection of additional groundwater quality data from potential source facilities in this
area.

2.5.2  Chromium in Depth Regions 2 through 4

Detections of total and hexavalent chromium in Depth Regions 2 through 4 are presented on
Figure 2-5. The highest recent chromium concentrations have been detected at Honeywell
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facility monitoring well GW-12A-319 (2,010 png/L total chromium and 2,000 pg/L
hexavalent chromium). Concentrations of total chromium exceeding the MCL were also
recently detected at two additional monitoring wells at the Honeywell facility, GW-14B (412
ng/L total chromium and 430 pg/L hexavalent chromium) and GW-16-377 (963 pg/L total
chromium and 1,100 pg/L hexavalent chromium). In most of the SFV, total and hexavalent
chromium concentrations are typically elevated in only the uppermost aquifer zones.

2.6 Emerging Chemicals

Select “emerging chemicals” have been detected in the SFV groundwater basin or at the
groundwater treatment plants at the NHOU, BOU, and the GOU. These contaminants are
considered to be “emerging” because they have begun to be detected in the SFV ground-
water basin in the past 5 to 10 years, as more sensitive analytical methods have been
developed that can detect the low concentrations that typically occur in environmental
media such as groundwater. To better understand the occurrence and extent of these
emerging chemicals, and their potential to reach the treatment plants previously

discussed, regulatory agencies requested groundwater monitoring and data reporting for
these contaminants. Available recent data (January 2003 to December 2007) for several

of the emerging chemicals of potential concern, including TCP, 1,4-dioxane,
n-nitrosodimethylamine (NDMA), and perchlorate, were reviewed as part of this FFS for the
NHOU. Thallium and methyl tertiary butyl ether (MTBE) were also evaluated but were not
detected in the NHOU, or they were present at concentrations below the MCLs and
notification levels' and were not investigated further. As additional monitoring data
become available, it will be possible to more fully assess the potential for emerging
chemicals to reach the North Hollywood treatment system with the passage of time.

The data presented in this section are reported for facilities that have complied with
regulatory agency requests to monitor for these constituents and to provide the results to
EPA, RWQCB, or both. This does not indicate that these facilities are the only contributors
to groundwater contamination in the NHOU. It is possible that additional, but as yet
unidentified, sources or facilities have contributed, or are contributing, to groundwater
contamination in the NHOU.

261 TCP

The state established a drinking water notification level of 0.005 ng/L for TCP in 1999, after
it was detected in groundwater in the BOU. Neither CDPH nor EPA has established an
MCL for TCP in drinking water. However, OEHHA has developed and proposed a draft
PHG of 0.0007 pg/L (0.7 part per trillion, [ppt]) for TCP. Currently, the NHOU remedy
meets the target goal of 60 percent of the notification level at the plant effluent, although it is
not designed to remove TCP at the lower levels suggested by the draft PHG. If this draft
PHG leads to a notification level or MCL that is lower than the current notification level, the
NHOU remedy may require additional enhancement. TCP has been used as a solvent and
pesticide ingredient. The CDPH lists TCP as a known carcinogen.

1Prior to 2005, the notification levels were referred to by CDPH as “action levels.” The notification levels are health-based
advisory levels established “to provide information to public water systems, regulatory agencies, and the public about certain
nonregulated chemicals in drinking water that lack MCLs. When chemicals are found at concentrations greater than these
levels, certain requirements and recommendations apply” (CDPH, 2006).
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In Depth Region 1, TCP has been detected at 25 wells in or adjacent to the NHOU (see
Figure 2-6). Detected concentrations of TCP at these wells range from 0.0017 to 0.016 ng/L,
with the highest concentrations (greater than 0.010 ug/L) occurring at Honeywell
monitoring wells GW-2, GW-5, and GW-7, and at RI monitoring wells NH-C02-220 and
NH-VPB-05 (located in the southeast part of NHOU). Higher concentrations of TCP,
ranging from 0.288 to 170 ug/L, have been detected at Lockheed facility monitoring wells
located in the BOU, south of Burbank Airport.

In Depth Region 2, TCP was detected at 16 monitoring wells in or adjacent to the NHOU at
concentrations ranging from 0.0023 to 0.13 pg/L (see Figure 2-7). TCP concentrations in
Depth Region 2 of the NHOU exceeded the notification level of 0.005 pg/L at the Honeywell
facility (monitoring wells GW-12A-319, GW-14B, and GW-16-317), Lockheed monitoring
well LC1-CW05, and in the southeast part of the NHOU near the boundary with the BOU
(wells NH-C02-325 and NH-C02-520). Higher concentrations of TCP, to 0.56 and 0.73 pg/L,
have been detected in the BOU, south and east of Burbank Airport.

Detected concentrations of TCP are generally higher in Depth Region 1 monitoring wells
than in deeper regions, as suggested by declining concentrations with depth in Honeywell’s
GW-12A, GW-16, and GW-17 monitoring well clusters. Most TCP concentrations exceeding
the state drinking water notification level in NHOU monitoring wells were detected for the
first time during sampling in 2006. In previous years, the MDL was higher than the
drinking water notification level, resulting in non-detect results above the notification level.

2.6.2 1,4-Dioxane

The state established a drinking water notification level of 3 pg/L for 1,4-dioxane in 1998.
Neither CDPH nor EPA has established an MCL for 1,4-dioxane in drinking water.
1,4-Dioxane, a semivolatile organic compound (SVOC), is commonly associated with
1,1,1-trichloroethane (TCA) and TCE contamination in groundwater. 1,4-dioxane was a
commonly used additive and stabilizer for TCA, and is a suspected additive and stabilizer
for TCE, although it was not always identified as such in the batches of TCE sold in the
United States. EPA lists 1,4-dioxane as a probable human carcinogen.

In Depth Region 1, 1,4-dioxane has recently been detected in groundwater samples from

20 monitoring wells in or adjacent to NHOU at concentrations that exceed the state drinking
water notification level (see Figure 2-8). Fifteen detections of 1,4-dioxane that exceeded the
notification level occurred at Honeywell facility monitoring wells at concentrations ranging
from 4.7 to 90 ng/L. The highest concentrations of 1,4-dioxane in groundwater underlying
the Honeywell facility have occurred at monitoring wells GW-10 and GW-5 (37 and

90 pg/L, respectively). Monitoring well GW-10 is in the vicinity of historical maximum TCE
and TCA concentrations detected in the NHOU and an active soil vapor extraction system
operated by Honeywell to remove VOC contamination from the vadose zone. 1,4-dioxane
was also detected at concentrations exceeding the notification level at the following wells:

¢ Lockheed facility monitoring wells LC1-CW-03 and LB5-CWO03 at concentrations
of 3.9 and 5.5 pg/L, respectively

¢ Tuxford and Penrose Landfill monitoring wells 4917B and 4918B at concentrations of
518 and 5.5 pg/L, respectively
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¢ NHOU extraction wells NHE-2 and NHE-4 at concentrations of 7 and 3.2 ug/L,
respectively

In Depth Regions 2 through 4, the only detections of 1,4-dioxane above the notification level
occurred at Honeywell facility wells GW-11-316, GW-12A-319, and GW-16-317 at concentra-
tions ranging from 3.9 to 9.2 ug/L (see Figure 2-9).

26.3 NDMA

The state revised the drinking water notification level for NDMA in 2002 to 0.01 pg/L.
Neither CDPH nor EPA has established an MCL for NDMA in drinking water. NDMA has
been used in the production of rocket fuel and in other industrial processes. CDPH lists
NDMA as a known human carcinogen.

In Depth Region 1, NDMA has recently been detected above the notification level in or
adjacent to the NHOU at nine Honeywell facility wells and five Lockheed facility monitor-
ing wells in or adjacent to the NHOU (see Figure 2-10). Recent maximum concentrations at
these wells range from 0.012 to 0.034 ng/L. NDMA concentrations have also been recently
detected above the notification level at monitoring wells LB5-CWO03 and V14PA1W3, located
in the BOU, at concentrations of 0.032 and 0.018 pg/L, respectively. Detectable concen-
trations of NDMA below the notification level have been measured in 16 additional wells in
Depth Region 1 of the NHOU.

In Depth Regions 2 through 4, the maximum recent NDMA concentration was 0.12 ug/L at
Lockheed monitoring well LB5-CW02. NDMA was recently detected above the notification
level in two other Lockheed facility monitoring wells in NHOU at concentrations of

0.057 and 0.066 pg/L (see Figure 2-11).

2.6.4 Perchlorate

The state established a drinking water MCL for perchlorate of 6 ng/L on October 18, 2007.
EPA has not established an MCL for perchlorate in drinking water. Perchlorate is a solid
propellant in rockets and fireworks and has been used in other industrial processes. The
primary health concern regarding perchlorate is interference with human thyroid function.

Perchlorate has been detected at con