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STATE OF CALlFORNIA
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

LOS ANGELES REGION

• . ORDERNO. R4-2007-0019 . .
: ,REVISEDGENERALWASTEDISCHARGEREQUIRE:MENTS

-, FOR .

GROUNDWATER REMEDIATION AT PETROLEUM HYDROCARBON FuEL, VOLATILE'
ORGANIC COMPOUND AND/OR HEXAVALENT CEROMIUM IMPACTED SITES

(FILENO. 01-116)

.The California Regional Water Quality Control Board, Los Angeles Region (Regional Board) finds:

1. Pursuant to Division 7 of the California Water Code, this Regional Board at a public hearing
held on January 24,2002, adopted the General Waste Discharge Requirements.(WDRs) (Order'

. No. R4-2002-0030) relative to the groundwater remediation at petroleum hydrocarbon fuel
and/or volatile organic compound impacted sites. Subsequent to adoption of the initial general
waste discharge requirements (WDRs), these WDRs have been revised to include the use of
ozone as a treatment compound and the application and use of trace materials. .

2. Since then, however, at sites throughout Los Angeles County, monitoring and municipal
production wells have become polluted with dissolved hexavalent chromium. From the

. Pacoima -Sunland area in the northeastern San Fernando Valley to the basin's narrows in City
of Los Angeles and from the northern edge of. Central Basin to Long. Beach, hexavalent
chromium releases have threatened or have directly impacted monitoring or municipal supply
wells.

3. Table I (Attachment A) of Order R4-2007-0019 includes a list ofrnaterials that can be used for.
in-situ remediation purposes. Newly added remedial compounds for in-situ reduction are calcium
polysulfide, ferrous sulfate;' sodium dithionite, .and bioremediation agents such as molasses,
lactose, 'cheese whey or starch and emulsified oil have demonstrated that they can effectively
convert hexavalent chromium to chromium ill, a less toxic and more stable compound. In
addition,.activated persulfate (Klozur 1M) for chemical oxidation has proven to be effective for
the remediation ofpetroleum impacted sites. The revised general WDRs are to include the above
to the list of materials approved for in-situ remediation zone treatment purposes and include a
brief list of tracer materials that can be utilized at sites to aid in determination of the effectiveness
of clean up material application.
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. .

4; The CaliforniaWater Code (eWC), section 13260; subdivision (a)(l) requires.that any person
.discharging wastes, or proposing to discharge wastes other than into a comrriunity waste water
collection system, which could affect the quality ofthe waters ofthe State, shall file a Report of
Waste Discharge with the Regional Board. The Regional Board shall then prescribe
requirements for the discharge or proposed discharge ofwastes.

-5 . Section 13263, subdivision (i) of the cyrcprovides that a Regional Board may prescribe general
waste discharge requirements for discharges produced by similar operations, involving siinilar
types ofwastes, and requipD.~ similar treatment standards.

6. The adoption of general WDRs for in-situ groundwater remediation/cleanup or the extractionof
polluted groundwater with above ground treatment and the return of treated groundwater to the
same aquifer zone would: a) simplify the .application process for dischargers, b) allow more
efficient use of Regional Board staff time, c) reduce Regional Board time' by enabling the
Executive' Officer to notify the discharger of the applicability of the general WDRs, d) enhance
the protection. of surface water quality by eliminating the discharge of wastewater to surface
waters, ande) provide a level ofprotection comparable to individual, site-specific WDRs.

7.' .Petroleum hydrocarbon fuel, volatile organic compound and hexavalent chromium contaminated
groundwater at various sites throughout the Los Angeles region and Gause or threaten to cause
adverse impacts to existing and potential beneficial uses of the region's groundwaterresources.
.Remediation/cleanup of groundwater at these sites includes the use and application of chemical,
biological, and physical treatment processes, such as, chemical oxidation, chemical reduction,
oxygen enhanced process,' nutrient or chemical addition for enhanced biodegradation, or
groundwater pump and treat technology with the return of treated groundwater to thesame aquifer
zone in some cases.

8. The application of any material to groundwater may result in unintended adverse impacts to
groundwater quality. Any potential adverse water quality impacts that may result will be
localized, of short-term duration, and will not impact any existing or prospective beneficial USes
of groundwater. Groundwater quality will be monitored before addition of any materials, during
treatment, and after treatment is completed to verify no long-term adverse impact to water quality.

9. The implementation of in-situ cleanup may require a small-scale pilot testing program or
demonstration study prior to the design and implementation of a full-scale remediation project
The discharges from the pilot test programs' or demonstration study are also. covered under these
general WDRs. .
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11

12.

13.

14.

15.

16.

The Regional Board adopted a revised'Water Quality Control Plan (Basin Plan) for the Los
Angeles Region on June 13, 1994. The Basin Plan contains water qualityobjectives and lists the
beneficial uses of groundwater in the Los Angeles region. Beneficial uses of groundwater in the
Los Angeles region include, among others: municipal and domestic supply, industrial service and
process •supply, agricultural supply and groundwater recharge. Beneficial uses for individual
.hydrologic sub-areas are specified in the Basin Plan. See Attachment B Table 3-10 water quality
objectives fo~ selected constituentsin regional groundwaters.. .

The release of petroleum hydrocarbon fuel, volatile organic compounds. and hexavalent
chromium, at many sites within the Los Angeles region affects only Shallow groundwater sources.
Many of the shallow groundwater zones contain general mineral content (total dissolved solids,
chloride, and sulfate, etc.) in concentrations, which are considered to be naturally occurring and
not the result of pollution that may exceed Basin Plan Objectives for these constituents. Treated
groundwater that exhibits general mineral content that are naturally occurring and exceeds Basin
Plan Objectives may be returned to the same groundwater formations from which it is withdrawn,
with concentrations not exceeding the original background concentrations for the site.

Treated groundwater that exhibits general mineral content that is naturally occurring and exceeds
Surface Water Basin Plan Objectives must be treated if discharged into surface waters under a
separate National Pollutant Discharge Elimination System (NPDES) Permit.

The general WDRs are applicable to groundwater remediation projects at, petroleum hydrocarbon
fuel, volatile organic compound .and hexavalent chromium impacted sites. Depending on. the
Report ofWaste Discharge, the Executive Officer determines the annual fee based on the threat to
water quality and complexity of the discharge. The general WDRs are to regulate groundwater
discharges thai have a threat to water quality of Category 3 and Complexity rating of A for a
combined rating on-A.

Discharges with a rating of 3-A contain pollutants that could degrade water quality or cause a
minor impairment of designated beneficial uses within the application area' of the receiving
groundwater. The discharges covered by these requirements will have a groundwater monitoring
program to comply with requirements prescribed in this Order.

The requirements contained in this Order were established by considering, and are consistent with,
all the water quality control policies, plans, and regulations mentioned above and, if they are met,
will protect and maintain the existing beneficial uses ofthe receiving groundwater..

The permitted discharge is consistent with the antidegradation provisions of State Water
. Resources Control Board Resolution No. 68-16 (Anti-degradation Policy), The impact on
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existing water quality will not be significant in comparison to individual WDRs; and the
general WDRs will improve the quality of the affected groundwater.

17.. .These general WDRs are not intended to alter or supersede any existing restrictions or working
.. arrangements relating to cleanup cases with local governmental agencies ..

18. In accordance with the Governor's Executive Order requiring any proposed activity be reviewed
to determine whether such activity will cause additional energy usage, this Regional Board has
determined that implementation ofthese general WDRs will not resuitin a change in energy usage ..
exceeding what would be used ifsite-specific 'WDRs were issued for cleanup at these sites.

19: The Regional Board has prepared an Initial· Study and Mitigated Negative. Declaration for the
issuance of these general WDRs in accordance with the provisions .of the California
Environmental Quality Act (CEQA). .

20. The Regional Board has notified interested agencies and persons of its intent to prescribe
. general WDR's for the discharges covered under these general WDRs, and has provided them

with an opportunity to submit their written views and recommendations for the requirements.

21. The Regional Board, in a public meeting, heard and considered all comments pertaining to the
tentative generalWDRs.

IT IS HEREBY ORDERED THAT dischargers authorized under this Order shall meet the provisions
contained in Division 7 of the California Water Code, and regulations adopted here undenby complying
with the following: .

A. ELIGIBILITY

1. ·Adischarger may seek cove!age under this Order for: .
a. existing and future discharges to groundwater ofremediation compounds from the

cleanup of petroleum hydrocarbon fuel, volatile organic compound and/or
.hexavalent chromium impacted sites and similar discharges.

b. .re-injection, percolation or infiltration of treated groundwater from a pump and
treat remediation system(s).

2. To be covered under this Order, a discharge must meet the following criteria:
a. The Executive Officer must find, based on the Report of Waste Discharge

submitted pursuant to Prevision C, that the groundwater discharges. for which
coverage under this Order are sought have a threat to water quality of Category 3

4
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and Complexity rating ofA for a combined rating of 3-A, using the rating criteria
noted (see on the Regional Board website at:
http://www.waterboards.ca.gov/losangeles/htmllp~Ilnitslfee schedule/fee%20sche.
dules%20(2004-005) .pdf

\

b. The discharger must have an approved Remediation Action Plan (RAP). The
discharger shall submit a copy of the approved-RAP including any'conditions of

.implementation with the Report of Waste Discharge for application of the general
. WDRs. At a minimum, the' RAP shall include the following' site-specific
information: '

•

•

•

•

•
•

•
•

•

•

•

The background water quality of the aquifer of. the groundwater
remediation site(s) including contaminant types, total dissolved solids,
sulfates, chlorides, nitrogen CNH4, N03,NOz), chemical oxygen demand,
-biological oxygen demand, phosphorus, pH, dissolved metals, nutrients,
dissolved oxygen, dissolved carbon dioxide, methane, temperature, iron,
and oxidation-reduction potential;
Infohnation on any potential- adverse impacts to groundwater quality, and
whether the impactswill be localized and short-term;
The results of any pilot testing performed for the treatment technology to
be used;
Site-specific geology (lithology and __ physical parameters). and
hydrogeologic parameters,hydrologic report;
Infiltration rate;
Characterization and extent of petroleum hydrocarbon fuel, volatile
organic compound and hexavalent chromium plume(s); .
Description of the treatment system(s);
Adequate groundwater monitoring network with historical groundwater,
monitoring report; .
Description of the aerial extent of the application area and identification of
monitoring wells to be used to determine water quality upgradient, within
the application area, downgradient from the application area and.identify
the compliance point; .
Material Safety Data Sheet (MSDS) information arid other product
technical information for any materials to be used for cleanup;
Application rate(s), material type(s) and applied concentrations; and
Evaluation of loading rates for nitrogen compounds, t<6tal dissolved solids"
sulfate, and chloride compounds.
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c. :·The General.Waste Discharge Requirements would allow the following materials
to be used for in-situ remediation purposes:

1. Oxidation/Aerobic Degradation Enhancement Compounds: .
• Fenton's reagent (hydrogen peroxide, ferrous iron catalyst, and pH buffer)
•. Hydrogen peroxide
it Potassium or sodium permanganate .
• Oxygen release compound (ORC) magnesium peroxide
• Ozone
• Activated Persulfate (Klozur TM)

. 2. Reducing/Reductive Degradation Enhancement Compounds (Table 1):

• Calcium Polysulfide (Inorganic)
.• Ferrous Sulfate (Inorganic)
• Ferrous Chloride (Inorganic)

.• Sodium Dithionite (Inorganic)
• Zero-valent iron (Inorganic)

.• Bio-remediation (Organic) using;

• Molasses,
• Lactose,
• Cheese Whey and/or
• Starch
• Sodium Lactate
• Ethanol
• Emulsified Oil
• Com Syrup
• Hydrogen Release Compound(HRC)-{proprietilly}

3. InorganicslNutrients:
• . Nitrate, ammonia, phosphate, vitamins

4. Carbon Sources/Electron Donors:
• Acetate, lactate, propionate; benzoate, oleate, ethanol, propanol,

methanol, glucose, complex sugars such as molasses or com syrup; other
. food process pyproducts such as milk whey or yeast extract., other

complex organic material such as wood chips

6
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5. Study tracer compounds:
• The tracer compounds shall behighly contrast and not reactive with

current contaminants to be treated. The tracers may be chloride-based
and bromide-based salts, such as sodium-flouroscein, c81ciuni chloride,
sodium chloride, calcium bromide, sodium bromide, potassium bromide,
potassium, iodide, Rhodamine WT, rhodamine (D), eosine, and fluoride
salts, or similar materials as approved by the Executive.Officer.

. 3. In applying these general WDRs, the monitoring program shall address changes in
geochemistry that may alter the potential occurrence of transference of chromium (Ill)
into.chromium(VI), or Vice versa, during the oxidation or reductionprocess.in the in
situ remediation under these WDRs.

4. For the purpose of renewal of existing individual requirements with these generalWl.Rs,
provided that all the conditions of these general WDRs are met, renewal is effective upon
issuanceof a notification by the Executive Officer and issuance of a new monitoring and
reporting program.

5. When the individual WDRs with more specific requirements are issued to a discharger;
.the applicability of this Order· to that discharger is automatically terminated on the
effective date ofthe individual WDRs.

" B. AUTHORIZATION

To be authorized to discharge under this Order, the discharger must submit a Report ofWaste
Discharge in accordance with the requirements of Part C of this Order. Upon receipt of the
application, the Executive Officer shall determine the applicability of this Order to such a
discharge and the completeness of the application package. If the discharge is eligible, the
Executive Officer shall notify the discharger that the discharge is authorized under the terms and
conditions ofthis Order and prescribe an appropriate monitoring and reporting program. For new
discharges, the discharge shall not commence UIJ.ti1 receipt of the Executive Officer's written
determination and the discharger receives general WDRs to include a site" specific monitoring and
reporting program.

C. REPORT OF WASTE DISCHARGE

11. .-Deadline for Submission

7
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:Renewal of-permits .of existing dischargers cov~red under individual WDRs that
',meet the eligibility criteriam Part A, and have submitted Report of Waste

Discharge will consist of a letter of determination from the Executive Officer of
coverage under this Order.

b. New dischargers shall :file a complete application to include all information
identified in Items AI, A2 and as above at least 60 days before planned
commencement of any discharge.

2. Forms for Report ofWaste Discharge

a. Dischargers shall use the appropriate forms (Standard Form 200) or equivalent
forms approved by the State Water Resources Control Board or the Executive
Officer ofthe Los AngelesRegionalBoard.

b. The discharger, upon request, shall submit any additional information that the
Executive Officer deems necessary to determine whether the discharge meets the
criteria for coverage under this Order, and/or in prescribing an. appropriate
.monitoring and reportingprogram.

c. .The Report of Waste Discharge shall be accompanied by the :first annual fee (if
appropriate) in accordance with the current version of California' Code of
Regulation, Title 23, Division 7, Chapter 9~Waste Discharge Report and
Requirements Article I fees for a discharge. The check or money order shall be
made payable to the "StateWater Resources Control Board."

D. ' DISCHARGE PROHIBITIONS

1., The discharge of wastes other than those which meet eligibility requirements in Part A of '
this Order is' prohibited unless the discharger obtains coverage under another general
permit or an individual site specificpennit that regulates the discharge of such wastes.

'-

2. The discharge of any radiological, chemical, or biological warfare' agent or' high level
radiologicalwaste is prohibited. '

3. Creation of a pollution, contamination, or nuisance, as defined by section 13050 of the
CaliforniaWater Code (CWe), is prohibited. '

4. The surfacing as overflow of wastes from the treatment system at any time and atany
location is prohibited.'- - -, - m

8
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5. The disposalof wastes in geologically unstable areas or so as to cause earth movement is'
prohibited, . .' .

E. DISCHARGE LIMITATIONS

L

2.

3.

4.

5.

6.

The discharge of wastes shall not cause the pH of the receiving groundwater at the .
compliance point, downgradient outside the application area, beyond the range of 6.5 and

. 8.5. . . . .

The discharge of wastes shall not cause the mineral constituents' 'of the receiving
groundwater at the compliance point, downgradient outside the application area, in excess
of applicable limits given in Attachment B. In the letter of determination, the Executive
Officer shall indicate the groundwater limitations in Attachment B applicable to the
particular discharge, and identify the compliance pointes) for the site.

The discharge of wastes shall not cause the concentrations of chemical constituents and
radionuclides of the receiving groundwater designated for use as domestic or municipal
supply at the compliance point, downgradient outside the application area, in excess ofthe
Maximum Contaminate Levels (MCLs) specified in the following provisions of Title 22
of the California Code of Regulations which are incorporated 1:>Y reference into the Basin
Plan: Table 64431-A of section 64431 (inorganic chemicals), Table 64431-B of section
64431 (fluoride); Table 64:J44-A of section 64444 (organic chemicals), and Table 4 of
section 64443 (radioactivity). This incorporation by reference is prospective including
future changes to the:incorporated provisions as the changes take effect.

Waste discharged shall not cause the concentration of coliform organisms over any seven
days period greater than 1.111 OOml.

\

Waste discharged shall not contain salts, heavy metals, or organic pollutants. at levels that
would cause receiving groundwater at the compliance point, downgradient outside the
application area,' to exceed the water quality objectives for groundwater or' groundwater

.that may be in hydraulic connection with surface waters designated for marine aquatic life
or body contact recreation.

Waste discharged shall not cause the groundwater to contain concentrations of chemical
substances or its by-products in amounts that adversely affect any designated beneficial
use, outside the application area or treatment zone at the compliance point(s). . .

9
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. . . .
7. Waste discharged shall not cause the groundwater to contain residual taste or odor in '

'concentrations that cause nuisance or adversely affect beneficial uses, outside the '
application area or treatment zone at the compliance pointes).

8. Waste discharged shall not cause the groundwater to containIn amounts that cause',
nitrogen as nitrate-nitrogen. plus nitrite-nitrogen (N03-N+N02-N), 45 mglLas Nitrate
(N03), 10 mg/L as nitrate-nitrogen (N03:'N), .or 1. mg/L as nitrite-nitrogen (N02-N),'
outside the application area or treatment zone at the compliance poinns). '

,R PROVISIONS

, 1. The Executive Officer may require any discharger authorized under this Order to apply for
and obtain individualWDRs with specific requirements. The Executive Officer may
require any discharger authorized to discharge under this permit to apply for individual
WDRs only if the discharger has been notified in writing that a permit application' is
required. This notice shall include a brief statement of the reasons for this decision; an
'application form, a statement setting a deadline for the discharger to file the application,
and a statement that on the effective date of the individual requirements, the authorityto
discharge under this General WDRs are no longer applicable. '

2. This Order includes the attached "Tentative Standard Provisions Applicable to Waste
Discharge Requirements." (Attachment C) If there is any conflict between provisions
stated herein before and the attached "Standard Provisions," those provisions stated
herein shall prevail.

3. Adequate facilities, shall be provided to divert surface and storm water away from the
application area and/or trea~ent system and areas where any pollutants are stored.

4. The application of materials or the re-injection of treated groundwater shall only be-at a ,
site owned or controlled by the discharger.

5. All work must be performed by or under the direction of a registered civil engineer,
.registered geologist, or certified engineering geologist. A statement is required in all
technicai reports that the registered professional in direct responsible charge actually
supervised or personally conducted all the work associated with the project.

6. The.discharge of wastes to or infiltration to a surface water system must be covered by
_ (._ • _uu., .•. __ _ • .n _. ••

separate WDRs under the National Pollution Discharge Elimination System (NPDES)
permit.

10
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..7.' This Order does not alleviate the responsibility of discharger to obtain other necessary
. local, state, and federal permits to constructfacilities necessary for compliance with this

Order; nor does this. Order prevent imposition of additional standards, requirements, or
conditions by any other regulatory agency. Additionally, the discharger shall notify the
Native American Heritage Commission of any plans to disturb the soii in order to
comply with California Environmental Quality Act (CEQA) guidelines as set forth in
Section 15064.5(b)(c).. Furthermore the discharger is required to provide 10C.al
information prior to excavation to the California Historic Resources Information Center
(CHRIS). This will serve as their due diligence record search to provide proximity to
Native American historical 'and archeological resources. The discharger shall also be
required to adhere to California Health and Safety Code Section 7050.5, Public
Resources Code Section 5097.98, CEQA Section 15064.5(d) and Section 15064.5 (f) to
ensure that mitigation plan provisions are in-place to identify, evaluate and' consult with
your commissionabout the discovery and disposition of any recovered human remains
or artifacts, should the occasion arise, during the remediation process over~eenby this
agency.

8. The discharger shall notify Regional Board staffby telephone within 24 hours, followed'
by written notification within one week; in the event it is unable to comply with any of
the conditions of this Order due to: . .

a) Breakdown ofwaste treatment equipment,
b) Accident caused by human error or negligence,
,c) Other causes such as acts Ofnature;or
.d) Site construction or development operations.

9. Any discharger authorized under this Order may request to be excluded from coverage of
this Order by applying for an individual permit.

10. In accordance with section 13263(e) of the California Water Code, these requirements are
. subject to periodic review and revision by the Regional Board within a five (5) year cycle.

11. In accordance with Water Code section 13263(g), these requirements shall not create a
vested right to continue to discharge and are subject to rescission or ·modification. All

.discharges ofwaste into waters ofthe state are privileges, not rights.

12. The discharger shall develop a contingency plan and maintain it on site, The contingency
plan shall detail appropriate actions to be taken in order to protect human health and the

11
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5.

enviromnent in case of any spill or failure related to the operation ormis-operation of the
.treatment system.

G. . MONITORING AND REPORTING REQUJREMENTS

1. .The Executive Officer is hereby. authorized to prescribe a Monitoring andReporting
'Program for .each authorized. discharger. This program may include participation -of the
discharger in a regional monitoring program.

2. The discharger shall file with the Regional Board technical reports on self-monitoring
work conducted according to the Monitoring and Reporting Program specified by the .
.Executive Officer and submits other reports as requested by the Regional Board. .

3. .The discharger shall retain records of all monitoring information and data used to
complete the Report ofWaste Discharge and application for coverage under this Order for
at least five years from the date ofpermit issuance. The retention period shall be extended
during any unresolved litigation regarding the discharge or when requested by the
Executive Officer.

4. The discharger shall maintain all sampling, measurement and analytical results, including ..
the date, exact place, and time of sampling or measurement; individual(s) who did the
sampling or measurement; the date(s) analyses were done; analysts' names; and analytical
techniques or methods used. ;

All sampling, sample preservation, and analyses must be conducted according to test
procedures under title 40 Code of Federal Regulations, section 136, unless other test
procedures have been specified in .thisOrder or by the Executive Officer.

6. All chemical, bacteriological, and bioassay analyses shall be conducted'at a.Iaboratory
certified. for Such analyses by the California Department ofHealth Services Environmental
Laboratory Accreditation Program. (CDHS-ELAP) or other state agency authorized to

. undertake such certification. o .

7. The discharger shall calibrate and maintain all monitoring instruments and equipment to
insure accuracy ofmeasurements, or shall insure that both activities will be conducted..

8. .In reporting the mo~tOlingdata, the discharger shall arrangeJhe data in tabular form so
that the date, constituents, and concentrations are readily discernible. The data shall be
summarized to demonstrate compliance with waste discharge requirements. Laboratory

12
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.analytical data from any soil testing and/or groundwater monitoring shall be reported in
Electronic Deliverable Format in accordance with California Water Code section 13195
et. seq. requirements, ifapplicable.

9. For every item where'the requirements are not met, the discharger shall submit a statement
of the actions undertaken or proposed that will bring the discharge into full compliance
with requirements atthe earliest time and submit a timetable for correction.

10. The discharger shall file a report of any material change or proposed change in the
character, location or volume ofthe discharge.

11. The discharger shall notify this Regional Board within 24 hours by telephone of any
adverse condition resulting from the discharge; such notification shall be affirmed in
writing within five working days.

12. Whenever wastes, associated with the discharge under this Order, are transported to a
different disposal site, the following shall be reported in the monitoring report: type and
quantity ofwastes; name and address of the hauler (or method oftransport ifother than by
hauling); and location ofthe final point(s) of disposal.

.13. . .Each monitoring report must contain an affirmation in writing that:

"All analyses were conducted at a laboratory certified for such analyses by
_______ and in accordance with current USEPA .procedures or as
specified in this Monitoring and Reporting Program;"

14. Each report shall contain the following completed de61aration:

"I declare 'under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that .
qualified personnel properly gather and evaluate the information submitted. Based onmy
inquiry of the person or persons who managed the system or those directly responsiblefor·
gathering the information, the information submitted, is, to the best of my knowledge and
belief, true, accurate and complete. I: am aware that there are significant penalties for

. submitting false information, including the possibility of fine and imprisonment for
knowing violations. . . .

13
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TABLE I I
Remediation Technologies Used at U.S. Chromium Sites

~

Additive Additive Type Treatment Mechanism Comments
,

Calcium Polvsulfide Inoroanlc Sulfideoxidation causing l- Endproducts In aerobiccondflfonsis sulfate -'
hexavalent chromium reduction to l-

andsulfideprecipitate (retained by soil) andin -
Hlldroaen Sulfide Gas Inorcanlc !rivalentchromium and I-

anaerobic conditions may producemeasurable

precipitation as a sulfide 'I- concentrations of aqueoussulfide or other
SodiumSulfide Inoraahic sulfidecompounds.
"

, : FerrousSulfate Inorganic Ferrous oxidaflon causing Endproducts in aerobicconditionsis ferric
hexavalent chromium reduction to copreclpitate (retainedby soil) andln
trivalentchromium and , anaerobic conditions may producemeasurable
coprecipitatiori with' ferriciron concentrations of aqueousferrous ironand
hvdroxide trivalent chromium.' '

SodiumDithionite Inorganic
I- Endproducts in aerobiccondfUons Isa

Sulfiteoxidation causing I- hydroxide precipitate (retained by soli) and,
SulfurDioxIde Gas Inorganic hexavalent chromium reduction' to potentially, measureable concentrations of '

trivalentchromium, excess trivalentI- aqueous trivalentchromium andIn anaerobic

SodiumMetabisulfite Inorganic chromium preciptates ashydroxide I- condflfons mayproducehigher measurable
, .t concentrations of aqueoustrlvalent chromium.

Molasses Organic(Off-the-Shelf) -
Cheese Whe" . Oraanic(Off-the-Shelfl

-
_ Endproducts in aerobicconditionsis a

SodiumLactate Orqanlc(Off-the-SheIO Anaerobic biological depression of
_ hydroxide precipitate' (retained by soil)and,

ORPcausing reduction of
_ po\entially, measureable concentrations of

Emulsified Oil Oraanic(Off-the-Shelf) hexavaient chromium reduction to
_ aqueous trivalent chromiumand in anaerobic

trivalentchromium, excess !rivalent
_ conditions mayproducehigher measurable

ComSVNO Oraanio (Off·the-SheIO chromium preciptates as hydroxide
_ concentrations of aqueoustrivalent chromium
_ andcarboxylic acidsOncomplete

Ethanol Oraanlc(Off·the-SheIO
_ transformation of organtcsource).

-
Lactose Oroanic(Off-the-Shelf)

-

HRC Organic(Proprietary) HRC(Hydrogen ReleaseCompoundby
Regenesis) Is propanoicacid, also knownas
Glycerol Trlpolylactate. a carbohydrate, It is a
highlyviscousmaterial(like Honey)that

Anaerobic biological depression of dissolves slowiy.typicallyabout 1Bmonths.. ORPcausing reduction of Endproducts in aerobicconditionsIsa
hexavalent chromium reduction'to hydroxide precipitate (retained by soil)and,
trivalent chromium, excess trivalent potentially, measureable concentration~ of
chromium preclptates as hydroxide aqueous trivalentchromiumandIn anaerobic

conditions m.ay producehighermeasurable '
concentrations of aqueoustrivalent chrornium
and carboxylic acids(incomplete

, transtormation of organicsource).

ORC Organic(Proprletary) ORC(Oxygen Remediation Compound by
blendedwith Inorganic Regenesis) is the samematerial as HRCwith

Anaerobic biological depression of
an additional organosulfurto precipitate

ORPcausing reduction of
trivalentchromium as a sulfideprecipitate.

hexavalent chromium reduction to
Uke HRC,It Is a highlyviscous materialthat

trivalentchromium, potentially elso dissolves slowly,typicallyabout 18 months.

directreduction byInorganic
Endproducts In aerobicconditionsIssulfate

sulfide, trivalentchromium
andsulfideprecipitate (retained by soil)and in

preclptates assulfide aneerobic conditions may producemeasurable
concentrations ofaqueous sulfide or other
sulfidecompounds and carboxylicacids

, (incomplete transformation of <;>rganlc source).

ATTACHMENT A



Table 3-10. Water Quality Obj~ctives for Selected Constituents in Regional Ground Waters 8
•

. . . .. . . I·.· . .

DWR OBJECTIVES (mgIL)

Basin BASIN
TDS Sulfate . Chloride B.oron

No.'
{

Pitas Point Area C None specified

Ojal Valley
4-1 Upper Ojai Valley

West of Sulfur Mountain Road 1,000 300 200 1.0

Central area 700 50 100 1.0

Bisar area 700 .. 250 100 0.5

4~2 Lower OjaiValley 0.5
West of San Antonio-Senior Canyon Creeks .1,000 300 200 0.5
East of San Antonio-Senior ·Canyon Creeks too 200 50

4·3 Ventura River Valley I

Upper Ventura 800 300 100 0.5
San Antonio Creek area 1;000 300 100 1.0

Lower Ventura 1,500 500 300 1.5

Ventura Central d

4-4 Santa Clara-Piru Creek area
Upper area (above Lake Piru) 1,100 400 200 2.0
Lower area easfof Piru Creek 2,500 1,200 :200 1.5
Lower area west of Piru Creek. 1,200 600 100 1.5

Santa Clara-Sespe Creek area
Tapa Tapa (upper Sespe) area 900 350 30 2.0
Fillmore area

Pole Creek Fan area 2,000 .800 100 1.0
South side of Santa Clara River 1,500 . 800 100 1.1
Remaining piUmore area 1,000 .400 50 0.7

Santa Clara-Santa Paula area
East of Peck Road 1,200 60.0 100 1.0
West of Peck Road 2,000 800 110 1.0

Oxnard Plain
Oxnard Forebay 1,200 600 150 1.0
Confined aquifers 1,200 600 150 1.0
unconfined and perched aquifers 3,000 1,000 500 .-

4-6 Pleasant Valley
c.

Confined aquifers 700 300 150 1:0
Unconfined and perched aquifers - - - -

4-7 Arroyo Santa Rosa 900 300 150 1.0

4-8 Las Posas Valley
South Las Posas area

NIN of Grimes Cyn Rd & LA Ave & Somis Rd 700 300 100 O~5

E of Grimes Cyn Rd and Hitch Blvd 2,500 1,200 400 3.0
S of LA Ave between Somis Rd & Hitch Blvd 1,500 700 250 1.0
Grimes Canyon Rd & Broadway.area 250 30 30 0.2

North Las Posas area 500 250 150 1.0

4-5 Upper Santa Clara
Acton Valley 550 150 100 1.0
Sierra Pelona Valley (Agua Dulce) 600 100 100 0.5
Upper Mint Canyon 700 150 100 0.5
Upper BouquetGanyon 400 50 30 0.5
Green Valley 400 50 25 -
Lake Elizabeth-Lake· Hughes area 500 . 100 50 0.5
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.Table 3·10. 'Water Quality Objectives for selectQd Constltuentl:ihlRegional Ground wat~rs·(cb~t.)·

DWR OBJECTIVES· (mgIL.l
Baslo BASIN

Sulfate .. ChlorideNo.b lDS . Boron

..4-4.07 Eastern Santa Clara
santa Clara-Mint Canyon 800 150 150. '1.0
South Fork 700 ·200 100 0:5
Placerita Canyon ,700 150 10.0 .0.5.
Santa· Clara-Bouquet & San FrancisquitoCanyons 700 250 10d 1.0
Castaic Yalley. 1;000 . 350 150 1.0
Saugus Aquifer - - . :. .- -

4-9 Simi Valley
.. .

Simi Valley Basin
Confined aquifers 1,200 600 150 1.0
Unconfined aquifers - - ...., -

Gillibrand Basin 900 350 50 1.0

4-10 ConeJoValley BOO 250 150 1.0

4-11 Los Angeles Coastal Plain
Central Basin 700 250 150 1.0..
Wast Coast Basin 600 250 250 1.5
Hoilywood Basin 750 100 100 1.0.
Santa Monica Basin 1,000 250 200 0.5

4-12 San Fernando Valley
Sylmar Basin 600 150 100 0.5
Verdugo Basin 600 150 100 0.5·
San Femando Basin

West of Highway 405 800 300 100 1.5
East of Hlghway.405 (overaJO 700 300 100 1.5
Sunland~Tugunga area • 400 50 50 0.5
Foothill area • 400 100 50 1.0
Area encompassing RT-Tujunga-Erwin- 600' 250 100 1.5

N. Hollywood-Whithall-lANerdugo-Crystal Sprlngs-
Headworks-GJendale/Burbank Well Fields

Narrows area (below confluence of Verdugo 900 300 150 1.5

Wash with the LA "River)
Eagle Rock Basin 600 150 100 0.5

4-13 San Gabriel Valley
Raymond Basin

Monk Hili sub-basln 450 100 100 0.5

Santa Anita area 450 100 100 0.5

Pasadena area' 450 100 100 0.5

Main San Gabriel Basin
Westem area I 450 100 100 0.5

Eastern area f 600 100 106 0.5

Puente Basin 1,000 300 150 1.0.

4-14 Upper Santa Ana Valley
6-2 g Live Oak area 450 150 100 0.5

Claremont Heights area 450 100 50 -
Pomona area 300 100 50 0.5

Chino area 450 20 15 .-
Spadra area 550 200 120 1.0

4-15 Tierra ReJada
iJ'

700 250 100 0.5

4-16 Hidden Valley 1,000 250 250 1.0

4-17 Lockwood Valley 1,000 300 20 2.0

4-16 Hungry Valley and Peace Valley . 500 150 50 1.0
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Table 3-10. Water Quality Objectives for Selected Constituents in Regional Ground Waters- (cont.)

,

OBJECTIVES (mgIL) ,DWR
Basin BASIN

TOS Sulfate ' Chloride BoronNo.b , ,

4-19 Thousand oaks area 10400, 700 150 ' 1.0

4-20 RussellValley
Russell Valley 1~500 '500 250 1.0
Trlunfo Canyon area 2;000 500 500 2~0

Llndero Canyon area 2;000 500 500 2.0
Las Virgenes Canyon area 2,000 .. 500 500, ,2.0

4-21 Conejo-Tierra Rejada Volcanic area h - - - ,-
Santa Monica MO,untains-southem slopes I

Camarillo area 1,000 250 250 1.0
Point Dume area 1.000 250 250 1.0 '

4·22 Malibu Valley 2,000 500 500 2;0
Topanga, Canyon area 2,000 500 500 2.0

San Pedro Channel Islands I

Anacapa Island - - - -,
San Nicolas Island - 1,'00 150 350 ~

Santa Catalina Island - 1,000 100 250 1.0
San Clemente Island ' - - - -
Santa Barbara Island - - - -

'a. Objectives' for grol,lnd waters outside of the major basins listed on this table and outlined in Figure 1·9 have not been specifically
listed. However, ground waters outside of the major basins are, in many cases, significant sources of water. Furthennore, ground
waters outside of the,major basins are either potential or existing sources of water for downgradlent basins and, as such, objectives
in the downgradlent basins shall apply to these areas.

b. Basins are numbered according to Bulletin 118-80 (Department otWater Resources, 1980).

C. Ground waters in the Pitas Point area (between the lower Ventura River and Rincon Point) are not considered to comprise a major
basin, and accordingly have not been designated a basin number by the Carlfomia Department of Water Resources (DWR) or
outlined on Figure 1-9. .

d. The Santa Clara River Valley (4-4), Pleasant Valley (~), Arroyo Santa Rosa Valley (4-7) and Las Posas Valley (4-8) Ground Water
Basins haye been.combined and designated as the Ventura Central Basin (DWR, 1980).

"e. The category for the Foothill Wells area in prevlous Basin P~n incorrectly groups ground water in the Foothill area With ground water
in the Sunland-Tujunga area. Accordingly, the new categories, Foothill area and Sunland-Tujunga area, replace the old FoothillWells'
area.

f. All of the ground water in the Main San GabrieI Basin is covered by the objectives listed under Main San Gabriel Basin - Eastem
area and Western area. Walnut Creek, Big Dalton Wash, and Little Dalton Wash separate the Eastern area from the Western area
(see dashed line on Figure 2-17). Any ground water upgradlent of these areas is subject to downgradient beneficiai uses and'
objectives, as explained In Footnote a. .

g. The border between Regions 4 and 8 crosses the Upper Santa,Ana Valley Ground Water Basin.

h. Ground water in the Conejo-Tlerra Rejada Volcanic Area occurs primarily in fractured volcanic rocks in the westem Santa Monica
Mountains and Conejo Mountain areas. These areas have not been delineated on Figure 1-9.

i. Wllh. the excep~on_o~groundwaternin Malib~ V~lley (DWR Basin No. 4·22), ~round waters along the.southem,Slo~es of iheSanta
Monica MountainS are not considered to compnse a major basln and accordmgly have not been deSignated a basin number by then,
California Department of Water Resources (DWR) or.outlined on Figure 1-9.

\
j. DWR has not designated basins tor ground waters on the San Pedro Channel Islands.
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