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MEMORANDUM

TO: Regional Board Members

FROM: Dennis Dickerson, Executive Officer

DATE: January 24, 2003

SUBJECT: UPDATE ON PERCHLORATE GROUNDWATER POLLUTION WITHIN
THE LOS ANGELES REGION

A. RECENT PERCHLORATE DETECTIONS

Regional Board staff last reported on perchlorate contamination on April 25, 2002.  This report is
intended to provide the Regional Board with an update on the current status of perchlorate
groundwater contamination in the Region.

Groundwater polluted by perchlorate is now affecting 38 water supply systems within the Los
Angeles Region and based on current impact trends, additional systems may be impacted in the
near future.  Widening perchlorate pollution coupled with 20 to 30 feet drops in the regional
water table due to ongoing drought conditions will increase the severity of this impact.  Though
only about 20 wells have been taken off-line exclusively due to perchlorate, six of which were
taken off-line as a result of increasing volatile organic compound (VOC) concentrations.

The economic impact of discovering perchlorate contamination is significant because
conventional water treatment systems are unable to remove the chemical.  Furthermore, the
presence of perchlorate in groundwater could delay and dramatically increase the cost of many
ongoing regional and site specific cleanup efforts.  To resolve the problem, drinking water
treatment plants may now need to be re-designed or augmented to remove perchlorate and other
emergent chemicals such as; 1,4-dioxane, n-nitrosodimethylamine (NDMA) and in a few areas,
hexavalent chromium with attendant higher costs.

Federal, State and local regulatory agencies, in addition to water supply companies, are looking
to the Regional Board for assistance with identifying perchlorate contaminant source areas since
most are unknown.  This critical task of source identification needs to be conducted so that
Regional Board staff can begin directing assessment.  The perchlorate update includes: 1)
background information on perchlorate; 2) a summary of recent developments and the
occurrences of perchlorate throughout the region; 3) past and current Regional Board
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accomplishments; 4) information on perchlorate removal technologies, 5) resources challenges
and finally 6) conclusions and recommendations.

B. BACKGROUND INFORMATION

The term perchlorate is used to describe a group of very strong oxidizing industrial chemicals.
Perchlorate originates as a contaminant in the environment from the inorganic salts of
ammonium, potassium, magnesium or sodium perchlorate.  Ninety per cent of perchlorate
manufactured is in the form of ammonium perchlorate.  The perchlorate part of the salts is quite
soluble in water.  The resultant anion (ClO4

-) is exceedingly mobile in aquifer systems.  It can
persist for many decades under typical groundwater and surface water conditions because of its
resistance to react with other available constituents.  Facilities impacted by perchlorate often
have volatile organic compounds (VOCs) and, sometimes heavy metal pollution as additional
contaminants of concern.

C. PUBLIC HEALTH AND REGULATORY ISSUES

The human health concern surrounding perchlorate involves its ability to interfere with iodine
uptake by the thyroid gland.  Such an effect decreases production of thyroid hormones, which are
needed for prenatal and postnatal growth and development, as well as for normal body
metabolism.  In adults, the thyroid helps to regulate metabolism.  In children, the thyroid plays a
major role in proper development an addition to metabolism.  Impairment of thyroid function in
expectant mothers may impact the fetus and newborn and result in effects in behavior, delayed
development and decreased learning capability.

No state or federal drinking water standard or maximum contaminant level (MCL) exists for
perchlorate.  DHS will be adopting an MCL by January 1, 2004.  In 1995, EPA set a provisional
reference dose for perchlorate that converts to a drinking water equivalent level of 4 to 18 µg/L. 
In May 1997, the action level (non-regulatory) in drinking water for perchlorate was established
by DHS at 18 µg/L.  In January 2002, the action level for perchlorate was lowered by the
California Department of Health Services (DHS) from 18 to 4 µg/L.  In December 2002, the
Office of Environmental Health Hazard Assessment (OEHHA) released a draft public health goal
(PHG) for the contaminant’s concentration in drinking water.  OEHHA’s PHG for perchlorate
ranges from 2 to 6 µg/L, based on the inhibitory effect of perchlorate on the uptake of iodide by
the thyroid gland in humans.

D. LOCAL PERCHLORATE OCCURENCES

Perchlorate is used as an oxygen-adding component in solid propellant fuels for rockets, missiles,
explosives, munitions, pyrotechnics, military countermeasures, highway safety flares, fireworks,
matches and in electroplating.  Ammonium perchlorate is also used in certain fertilizers (up to
1%), the manufacture of matches, and in analytical chemistry.  Commercially, it has been
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primarily used by local rocket research companies like Aerojet (Azusa/Baldwin Park, South El
Monte), Lockheed Martin (Valencia) Whittaker-Bermite (Valencia), NASA/Jet Propulsion
Laboratories (Pasadena), US. Naval Air Station (San Nicholas Island), Boeing’s (former
Rocketdyne) Santa Susanna Field Laboratory, and in some agricultural areas.  Groundwater
monitoring wells in and around these facilities have detected perchlorate.  Drinking water wells
in the cities of Alhambra, Arcadia, Azusa, Duarte, San Marino, Commerce, Covina, El Monte,
Glendora, City of Industry, La Puente, Pasadena, Pomona, La Verne, Santa Clarita, Los Angeles
(Tujunga Well Field), Norwalk, Bellflower, Baldwin Park, Monrovia, Monterey Park, San
Gabriel, South Pasadena, San Dimas, Vernon and Whittier have detected perchlorate in recent
years (1997 to present).  Prior to 1997, there were no requirements from DHS to test water
systems.

An estimated 33% of the source sites contributing to perchlorate groundwater pollution are
known, but many sources are unknown (See Table I).  Please also reference the enclosed maps
that show the impacted areas in the Los Angeles Region.

Outside our region, in the Southern California area, perchlorate has been detected in groundwater
monitoring wells around several firework-manufacturing companies (Colton/Rialto), at
Lockheed Propulsion Company (Riverside) and at Aerojet (Rancho Cordova, near
Sacramento).  A major perchlorate spill in 1997 by Kerr McGee Corporation impacted the Las
Vegas Wash, a tributary that enters Lake Mead and the lower Colorado River, which are the
source waters for the Metropolitan Water District’s (MWD) California supply. Original
perchlorate concentrations after the release were as high as 3,700,000 µg/L in the Las Vegas
Wash area.  As perchlorate was washed into the Lake Mead its concentrations were diluted
downgradient in Lake Mead to 10 µg/L and now range from 4 up to 9 µg/L in the lower Colorado
River.  MWD announced on April 17, 2002 that that a new remediation system installed under
the direction of the Nevada Division of Environmental Protection will soon intercept additional
groundwater contaminated with perchlorate.

We have included a USEPA Fact Sheet that contains maps that depict perchlorate-polluted sites
across the United States.  As you can see, perchlorate appears to be national problem but its
clearly a major threat to the Los Angeles area drinking water supply.  To make this point, it is
noteworthy to point out that the Mercury News in San Jose reports that residents of the Mogan
Hill community will be receiving 4,000 bottles of drinking water because their supply wells have
become polluted with perchlorate (Appendix A).

E. AREA SUMMARIES

RECENT DETECTIONS IN THE LOS ANGELES REGION

As of mid-December 2002, according to the California Department of Health Services, over 150
surface water (springs/reservoirs) and groundwater sampling points within the Los Angeles
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Region (see attached Tables I) have detected perchlorate (ranging from 4 µg/L to 159 µg/L).  The
groundwater sampling points involve supply wells, water treatment inffluent/effluent, irrigation
and monitoring wells.  Site specific groundwater monitoring has verified a wider impact
throughout the Los Angeles Region.

1. VENTURA COUNTY (Figures 1 and 2)

Subsurface investigations required by the California Department of Toxic Substances
Control (DTSC) under a stipulated enforcement order has identified a perchlorate plume
beneath Boeing’s Santa Susana Field Laboratory (SSFL) near Simi Valley.  This site is
located just west of the Los Angeles County/Ventura County borderline and 2 miles east
of the Ahmanson Ranch well that recently detected perchlorate (one sample, not
repeated). At the SSFL, the highest perchlorate concentration of 600 µg/L was detected
along the eastern part of the facility in the fractured Chatsworth Formation. Investigations
continue in an effort to understand the relationship, if any, to the Ahmanson Ranch Well
No. 1 that detected perchlorate up to 28 µg/L in August 2002.

Perchlorate has also been detected in two supply wells at the United States Naval facility
on San Nicholas Island.  It is believed the perchlorate contained in explosive ordinances
is the source.  There have been no other detections of perchlorate in any other municipal
supply wells throughout Ventura County.

2. LOS ANGELES COUNTY

(i) Central Groundwater Basin (Figure 3)

There have been only five sporadic perchlorate detections reported in the Central
Groundwater Basin.  Perchlorate impact on drinking water supply systems has been
reported in Vernon, Commerce, Norwalk and Bellflower.  Perchlorate concentrations
range from 4 to 13-µg/L (Table I).  The source sites are currently unknown.

(ii) Raymond Groundwater Basin (Figure 4)

The latest water quality information on perchlorate from the City of Pasadena for
December 2002 indicates that they have decided to shut down 9 of their 13 drinking water
supply wells due to perchlorate pollution.  Twelve other nearby wells are also impacted
by perchlorate, bringing the total to 25.  The source of the Pasadena perchlorate pollution
is attributed to the National Aeronautics and Space Administration (NASA)/Jet
Propulsion Laboratories (JPL) Complex.  This facility engages in, among other things
rocket research, testing and production where by solid rocket propellant fuel containing
perchlorate is used.  NASA/JPL is proceeding in a timely manner with implementing an
approved a Remedial Action Plan (RAP) to remove perchlorate and VOCs from
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groundwater onsite and offsite.  This is being done under Regional Board and USEPA
regulatory oversight.

(iv) San Gabriel Valley Groundwater Basin (Figure 5)

Based on the information provided by DHS for December 2002 (Table I), 60 water supply
wells have become contaminated by perchlorate.  Wells taken off-line are located in
different areas, such as Pomona Valley, Pasadena, Azusa/Irwindale, West Covina, City of
Industry and South El Monte.  Federal and State regulatory agencies, municipalities, as
well as water supply companies are tracking these events.  In August 2002, six of these
drinking water wells were taken out of service in South El Monte due to elevated
concentrations of perchlorate and VOCs beyond the already identified City of Monterey
Park Wells No. 5 and No. 12.  Over 9,000 gallons per minute (gpm) of drinkable water
has been temporarily lost due to well shutdowns.  All of these wells lie within the South
El Monte Operable Unit (SEMOU).

The Main San Gabriel Basin Watermaster indicates that the list of perchlorate-impacted
municipal wells continues to grow.  In the City of Industry, Waterworks Wells Nos. 3 and
4 remain shut down due to elevated perchlorate concentrations.  In West Covina,
Valencia Heights Well Nos. 1, 2 and 4 have also been shut down.

(v) Pomona Valley (Figure 6)

The City of Pomona reports that as many as 23 drinking water wells have detected
perchlorate at various times during 2002.  These detections, in addition to increasing
VOC concentrations, have caused the shut down of 2 of these 23 drinking water wells.
Perchlorate concentrations range from 4 µg/L to as high as 19 µg/L.  To reduce the
impact of increasing perchlorate concentrations, the City of Pomona blends impacted
groundwater with non-impacted water prior to sending it through their 15 million gallon
per day treatment plant.

F. PERCHLORATE REMOVAL TECHNOLOGIES

There are several effective treatment technologies available that will reduce perchlorate
concentrations in groundwater.  The most widely used removal technology is an ion exchange
system, which removes the perchlorate (ClO4

-) anion from groundwater down to levels of 4 µg/L.
Hence, this treatment process is relatively expensive, starting at approximately $100 per acre-foot
of treated water.  Furthermore, during the ion exchange process, a brine solution is produced
which requires special handling and disposal.  Ion exchange systems for perchlorate removal and
destruction can allow the recycling of brine solution, but are available at much greater cost for
treatment, starting at approximately $500 per acre-foot of treated water.
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An ion exchange system would utilize multiple ion exchange beds (made of resin) that are
mounted to slowly rotate.  Beds move in a continuous sequence of operations that include
perchlorate adsorption, backwash, regeneration, rinse, and displacement.  This treatment will
remove nitrate and sulfate from the water along with perchlorate.  DHS has approved this
technology for treatment to drinking water standards.  Calgon Carbon Corporation’s Engineered
Solutions Division has been hired by the Baldwin Park Operable Unit (BPOU) Cooperating
Respondents (CRs, aka PRPs) and the Main San Gabriel Watermaster to design, construct and
operate drinking water treatment plants that remove and destroy perchlorate using their patented
ISEP® Ion Exchange Separations technology.  The perchlorate treatment project located in La
Puente has a flow rate of 2,500 gpm and the project in San Gabriel has a flow rate of 7,800 gpm.
Contaminated water being treated may have perchlorate concentrations of up to 200 µg/L.

Another promising remedial technology uses biological treatment to remove perchlorate to non-
detect levels.  This technology utilizes a fluidized bed bioreactor for perchlorate removal.  The
VOCs are removed first, followed by perchlorate removal.  However, the biological process may
produce unwanted VOC byproducts.  This treatment process is very expensive, with a typical
low-flow system costing $2 to $3 million to operate.  DHS is evaluating this technology and will
soon issue its opinion.  The Ground-Water Remediation Technologies Analysis Center
(GWRTAC) has listed 65 perchlorate treatment studies on its website: http://www.frtr.gov under
“Treatment Technology.”  Also, the results of a federally funded perchlorate treatment research
program, managed by the American Water Works Research Foundation (AWWARF) are now
available for reference on the following website: http://www.awwarf.com/research/spperch.asp.

G. WATER TREATMENT AND SPREADING GROUNDS

The presence of perchlorate in groundwater is widespread in the San Gabriel Basin and in
Pomona Valley.  Figure 7 shows the locations of perchlorate impacted drinking water wells, the
imported Colorado River water supplied by Metropolitan Water District (MWD) of Southern
California, the spreading grounds for treated wastewater or infiltration/recharge projects and the
locations of publicly owned treatment works plants (POTWs).  Releases of perchlorate have
infiltrated through the soil thus impacting groundwater. The potential impact of perchlorate
contaminated imported water from the Colorado River, the probable lack of POTW removal
capability and the possibility that groundwater spreading/recharge projects may play a role in
spreading perchlorate pollution (Table II) are all concerns worth noting.  In the San Gabriel
Valley, for example, under water recycling requirements POTWs treat wastewater by blending
with non-impacted water prior to being discharged to spreading grounds.  Considering the large
amounts of water that are percolated (up to 3,222 million gallons per year in one spreading
ground), the spreading grounds may be contributing to low concentrations of perchlorate basin-
wide.  Currently, POTWs are not monitoring for perchlorate on a regular basis, so little data is
available.  In mid-January Regional Board staff sent out 433 letters to dischargers subject to
waste discharge requirements to furnish technical or monitoring reports that include analytical
results of onetime sampling for emergent chemicals, which include perchlorate.

http://www.frtr.gov/
http://www.awwarf.com/research/spperch.asp
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H. RECENT REGIONAL BOARD STAFF ACTIONS

(i) Source Identification Efforts:

1997– The City of El Monte, water supply companies and some dischargers were directed to
sample for perchlorate.  The analytical results ranged from 1 to 5 µg/L.

1998 - Identification of perchlorate contaminant sources in the Azusa/Baldwin Park Area.
1998 - Assisted USEPA with the revision of the 1994 Record of Decision for the Baldwin Park

Operable Unit amended to include perchlorate.
1999 - Directed PRPs in El Monte Operable Unit to sample for perchlorate.
2000 - Directed Lockheed (in San Fernando Basin) and NASA/JPL (Raymond Basin) to sample

for perchlorate.
2001 - Directed dischargers in Monrovia and South El Monte to sample for perchlorate.
2002 - USEPA/Regional Board direct PRPs in South El Monte and Puente Valley Operable Units

to sample for perchlorate and other emergent chemicals.

(ii) Groundwater Remediation:

Regional Board staff has been working in conjunction with the United States Environmental
Protection Agency (USEPA) and the Department of Toxic Substances Control (DTSC) staff to
coordinate the soil and groundwater cleanup activities at the NASA/JPL site in Pasadena.  This
site has been divided into three Superfund Operable Units.  Operable Unit I, II and III include the
groundwater beneath the site, the soil beneath the site, and the groundwater off-site, respectively
(Figure 8).  In September 2002, the Record of Decision (ROD) for Operable Unit II was
finalized.  A pilot study to start remediation of groundwater beneath the site (Operable Unit I)
using and in-situ reactive zone technology for perchlorate treatment was submitted to this
Regional Board in October 2002.  The final Engineering Evaluation Cost Analysis (EECA) for
operable Unit III will be submitted by the end of January 2003.  The projected activities covered
under this EECA include the treatment of off-site groundwater in the down-gradient end of the
plume and its subsequent up-gradient recharge.  This will prevent the further migration of the
plume off-site.

In the San Gabriel Valley, another Superfund area, the 1994-ROD for the BPOU that included
groundwater treatment water for VOCs had to be reevaluated and the remedy redesigned due to
the emergent chemicals; perchlorate, 1,4-dioxane and NDMA (see Appendix B).  The
groundwater treatment systems make use of a variety of processes to remove the contaminants
from the groundwater: ion exchange (to remove perchlorate and nitrate); ultraviolet light and
hydrogen peroxide (to remove NDMA, 1,4-dioxane, and VOCs); and air stripping and off-gas
treatment (to remove VOCs).  An initial pilot-scale test of a biological treatment system for
perchlorate removal was completed between November 1997 and May 1998.  The testing
demonstrated that the treatment system, which converts the perchlorate to chloride, a non-toxic
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form of chlorine, could reduce the concentration of perchlorate in the groundwater to non-
detectable levels.  The CRs completed a second phase of testing in 2000 to determine whether
the treatment system could reliably produce water of drinking water quality.  Although the results
of the phase 2 testing were positive, a decision was made to use an ion exchange system, rather
than the biological treatment system, for perchlorate removal.  In March 2002, USEPA published
a Perchlorate Update fact sheet to provide information on environmental occurrence, toxicity
assessment and the health hazard threat posed by perchlorate to the public (see Appendix C). 
The California Environmental Protection Agency has also released a Perchlorate Fact Sheet
(Appendix D).

I. CONCLUSIONS AND RECOMMENDATIONS

1. From Table I it is apparent that many of the localized perchlorate sources are unknown at
this time.  A sustained State-led source identification effort is necessary to ensure that
perchlorate pollution assessment, monitoring and cleanup continues throughout the Los
Angeles Region, in particular in the San Gabriel Basin, Pomona Valley, Santa Clarita
Valley and in Simi Valley.  Regional Board staff will be requesting assistance from
USEPA for the San Gabriel Basin investigation.

2. We have requested the assistance of the State’s Fire Marshal’s Office with identifying the
manufacturers of perchlorate end-products such as pyrotechnics, explosives, highway
safety flares, munitions, military countermeasures, rocket propellant fuel, fertilizer, circuit
boards and related chemical oxidizers in the Los Angeles Region.  They have promised to
provide useful information soon.

3. More intra- and inter-departmental coordination amongst Regional Board staff, State
Board, DTSC, DHS and County agencies is necessary to ensure accelerated source
identification, assessment, expanded groundwater monitoring, information exchange, and
conformity in regulatory action.

4. The effects on groundwater supply and recharge needs to be coordinated and studied with
MWD, the San Gabriel Basin Water Quality Authority (WQA), the respective
Watermasters and local regulatory agencies in order to access the present and future threat
to water resources.

5. Information obtained from dischargers subject to WDRs will be used to better understand
the overall distribution of perchlorate in groundwater within the region.  We will be
making recommendations to dischargers, regulatory agencies and water supply companies
based partially on these findings.
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6. We are considering sending a 13267 letter to MWD requesting information on
perchlorate impacted imported water from the Colorado River and an evaluation report on
the receiving water supply systems within our region.

7. In the event that the DHS or USEPA establish a lower MCL of perchlorate in the future,
there may be a significant increase in the number of impacted wells and, possibly, surface
water bodies due to perchlorate contamination.
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# LA PUENTE VALLEY CWD
&V MONROVIA-CITY, WATER DEPT.
#S MONTEREY PARK-CITY, WATER DEPT.

%[ POMONA- CITY, WATER DEPT.
#S SAN GABRIEL VALLEY WATER CO.
#S SCWC - CLAREMONT
#S SCWC-SAN DIMAS
#S SCWC-SOUTH SAN GABRIEL
'] SUBURBAN WATER SYSTEMS
$T VALENCIA HEIGHTS WATER CO.
#S VALLEY COUNTY WATER DIST.
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