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II

THE DESIGNATED LEVEL METHODOLOGY

FOR WASTE CLASSIFICATION AND CLEANUP LEVEL DETERMINATION

A Summary, of the Staff Report of the

California Regional Water Quality Control Board, Central Valley Region

Prepared by Jon B. Marshack, DEnv.

INTRODUCTION ' -_ _-: '_ management unit until they have been treated to
reduce their threat to public health and the environ-

Improper waste management practices and sites which ment. 'Hazardous wastes' may be discharged only to
have been contaminated with toxic substances pose Class I waste management units which provide both

significant threats to the quality of California's usable natural geologic and engineered containment features
ground and surface water resources. This paper to isolate the wastes from the environment, unless a
summarizes a staff report of the California Regional specific variance has been granted by DHS from the
Water Quality Control Board, Central Valley Region hazardous waste management requirements. 'Nonhaz-
entitled "The Designated Level Methodology for Waste ardous solid waste' is another term for municipal solid
Classification and Cleanup Level Determination" waste or refuse and is typified by a significant propor-
which, from a water quality perspective, establishes a tion of putrescible (degradable) matter. 'Nonhaz-
framework for 1) classifying wastes so that appropriate ardous solid waste', which has stringent moisture-

disposal practices may be selected, and 2) determining limiting requirements and prohibitions against inclu-
the degree to which a contaminated site should be sion of 'designated' or 'hazardous' wastes, may be
cleaned or to which remedial action is necessary [''how discharged to Class III landfills that do not pro,Ade
clean is clean"]. The report also shows how these two complete waste containment. 'Inert waste' includes

decision-making processes are related, materials which pose only a siltation threat to water
quality, such as paving fragments and non-degradable

In California, the classification of wastes and the construction debris. Wastes in this category may be

establishment of cleanup levels for sites which have discharged to unclassified waste management units
been contaminated with toxic chemicals are performed that are located and managed to keep the wastes from

by two separate State agencies with separate regulatory entering surface waters or drainage channels.
authority. The Department of Health Services (DIAS)
classifies wastes as 'hazardous' or 'restricted hazard- 'Designated waste' is defined in fi2522(a) of CCR, Title

ous' and sets site cleanup/mitigation criteria based on 23, Chapter 3, Subchapter 15 as "1) nonhazardous
a direct threat of these wastes or sites to public health, waste which consists of or contains pollutants which,
The State Water Resources Control Board together with under ambient environmental conditions at the waste

the nine Regional Water Quality Control Boards management unit, could'be released at concentrations
classify wastes as 'designated', 'nonhazardous solid', in excess of applicable water quality objectives, or
or 'inert' and determine cleanup levels based on the
threat that wastes and contaminated sites pose to the
beneficial uses of waters of the State, as required by the WASTE AND UNIT CLASSIHCATIONS

Porter-Cologne Water Quality Control Act (contained USED IN CALIFORNIA
in Division 7 of the California Water Code) and policies V^STECt_SSmCATIO,S _^ST£

MANAC_[MENT
set forth by the Boards. HEALTHstRwcrs w_ eo_os _,rs

WASTE CLASSIFICATION "' :=_ RESTRICTED RESTRICTED NO DISPOSALHAZARDOU9 HAZAROOU8 t TO LAND

I

As shown in Figures I and 2, California regulations HAZARDOUS NAT.AnOOOS _ CLASS I
divide wastes into five categories which, in turn, ,:_'_'_"_,_t_c¥' Ill.
determine the classes of waste management units to DESIGNATED _._ CLASS It
which their discharge is permitted. Detailed criteria --40o,_0a-_- il
are contained in Title 22 of the California Code of NON- NON_ZAnOOO-qsouo

Regulations (CCR), Division 4, Chapter 30 for deter- NAZAnOOUS iLIl''

CLASS Ill

mining whether a waste falls into the 'restricted mFm ------.,L. UNCLASSIFIED
hazardous' or 'hazardous' categories. 'Restricted
hazardous wastes' may not be discharged to any waste Figure 1



WASTE CLASSIFICATIONS AND DISPOSAL OPTIONS

WASTE P_mhmible
Waste Dlsl:xmal

_L Classification Option(s)

,s,tResmctect _ RESTRICTED NO DISCHARGE,._._o..?,. ) ,AZ,ROcks ) TO_,D

i

_ :t matte. 141 ..m-_ HAZARDOUS ) CLASS I
Hazaraou8 ? · _"

no

L ........ / _ v4lte consl3tuents m
. _j _,,_,, i_.,.,kof L_- DESIGNATED --] wate_ quality _egna_on

/ _ i_cmm_>/m= m I

) ,'
) [ '"I '"-->o ss,,

[ Unreatto_ quality? · yes ) DESIGNATED )

s_gmficant lu'neunt of ) NONHAZARDOUS or

i de_aa=e material ? Yes SOLID )

UNCLASSIFIED,
) INERT ) CLASS III, II, or I

Figure 2

could cause degradation of waters of the State" or The hazardous STLC for arsenic, the level above which
"2) hazardous waste which has been granted a variance a liquid waste becomes hazardous under Title 22 of
from hazardous waste management requirements CC_, is 5 mg/]. Therefore, the waste in this example is
pursuant to Section 66310 of Tifie 22 of this code." The not hazardous. The drinldng water standard for
second part of this definition pertains to those wastes arsenic is 0.05 mg/l. If natural geologic materials

granted a variance by DHS from Class I disposal, as between the base of the impoundment and the water
discussed above. The first half of the 'designated table are unable to sufficiently filter out or attenuate
waste' definition includes non-hazardous wastes which arsenic, the drinking water standard will be exceeded
could impair water quality if discharged to a waste and the ground water will have become unusable for
management unit that provides less than Class II domestic supply. Therefore, this waste at this site
containment. 'Designated wastes' are to be discharged would be classified as a 'designated waste', and the

to Class II waste management units which have impoundment would have to be designed to meet
engineered containment features--liners and leachate Class II containment standards to isolate the waste
collection systems--which act to isolate the wastes from ground water.
from ground and surface waters. The Subchapter 15
regulations, however, do not contain guidance on how THE DESIGNATED LEVEL METHODOLOGY -_
to apply the first part of the 'designated waste' defini-
tion. The purpose of the Designated Level Methodol- As shown by the above example, the determination of

ogy is to provide this guidance, whether a waste poses a threat to water quality must
take into account factors relating to the waste and to

It may not be immediately apparent how a non- the site of proposecl discharge. In the Designated Level
hazardous waste could pose a threat to water quality. Methodology, this is accomplished by determining
A simple example will illustrate this point. Figure 3 "Designated Levels", concentrations of waste constitu-
shows an unlined surface impoundment which con- ents which provide a site-specific indication of the
rains soluble arsenic at a concentration of 4.5 mg/l. waste's water quality impairment potential. If meas-

DesignatedLevelMethodologySummary Page2



THE NEED FOR SITE-SPECIFIC these wastes are required to be discharged to waste

DESIGNATED WASTE CLASSIFICATION management units which isolate them from the envi-
tonn2ent.

DOMESTIC
Water _ Goall_ IIill..... II II 'WATER UNLINED

WELL SURFACE IMPOUNDMENT

Numerical water quality goals, designed to protect the
various beneficial uses of ground and surface waters,
are selected from a variety of sources. Under a policy
established by State Water Resources Control Board
Resolution No. 68-16, "Statement of Policy With
Respect to Maintaining High Quality of Waters in
California", the existing high quality of waters must be
maintained unless it can be shown that some degrada

Sufficient tion m quality is in the best interest of the dtizens of
Attenuation California. Therefore, background concentrations of

? constituents in ground or surface waters that have been
unaffected by waste management practices should be
used as water quality goals whenever possible. If it has
been determined that some degradation in water

· V w-,., quality is to be permitted, Resolution No. 68-16
·_ ............................. _- T_. specifies that in no case shall the degradation cause

................ beneficial uses of ground or surface waters to be

..... 0,- mu _ __, d mm, · · · G_c_o impaired. Water quality standards and criteria exist in

..... (_ wmt sm_d) · · _ w^rEn State and Federal regulations and in the literature

................... which provide numerical limits for constituents in
., waters used for specific purposes. State drinking water

Figure 3
i

ured concentrations of constituents in a waste exceed CALCUI_IING DESIGNATED LEVELS

these Designated Levels, the waste is assumed to pose [ c._m_ I i c_ w_,___._._ [a water quality threat at the site in question. Because of on_ _ d a_u._, m_e lo ,- d_.,

the site-spedfic nature of the determination, the same _ /r _L

butnotinanotherlocationwhichprovidesagreater I Idegree of protection for water quality. _ _ _co_tltuen_ ?

[w...,--..--.I t
Designated Levels are calculated by first determining ot._ Dod_of_ ? I

the bodies of water which may be affected by the waste ,_; ·
management activity in question and the present and w_: _cl ,_ _ _,.

probable future benefidal uses of these waters, as _o_--Ja,i--1_ _ --. ---- ? ] Es--_0_of_I_ o_--. --_,_.shown in Figure 4. Next, site-spedfic "water quality _, ., _ _ ofd_'m_,.
goals" are selected, based on background water quality [ mo_ UmRIng

or accepted criteria and standards, to protect those I _ '_'_' [

beneficial uses. Finally, the most limiting of these {
Nie

water quality goals are multiplied by factors which ( Water Ouali_ Goal _ Attenuati°n Factor )account for the magnitude of environmental attenu- 4,ation expected to occur at the proposed site of dis-
charge. The result is a set of Soluble Designated Levels SOLUBLE DESIGNATED LEVEL
for waste constituents of concern which are specifically /
applicable to both the waste and site and which, if not [ ofw_-'---_tomlo _acn_ - _-_1 Leachability Factor" _l
exceeded, should protect the beneficial uses of waters {_,._. _,m_ _ ] '" ' 1
of the State. For the site in question, wastes having
constituent concentrations in excess of these Desig- TOTAL DESIGNATED LEVEL x_
natecl Levels are assumed to pose a threat to water .
quality, are classified as 'designated wastes'. As such, Figure 4

Page 3 Designated Level Methodology Summary



I

standards, contained in Title 22 of CCR, Division 4, EXAMPLES OF ENVIRONMENTAL FATE

Chapter 15, are designed to protect waters for domestic CHARACTERISTICS WHICH INFLUENCE THE
and municipal supply. The Water Quality Control Plan SELECTION OF ATTENUATION FACTORS
Reports of the nine Regional Water Quality Control
Boards include "water quality objectives" for a variety EFFECt ON

of uses of specific bodies of water. Under the recently Ast,. t,_.g _,._.,mm _o-._.... ArrE.UA_O.fACtO,
enacted Safe Drinking Water and Toxics Enforcement FORTHEPI:IIOTECTIONOFGROUHOWATER-- fNC_E.&S_
ACt of 1986 (Proposition 65), the Health and Welfare · o_ _ H_m o,_no w-,., (_,_g ca_t_ t,_._ L .,
Agency is establishing additional criteria for concentra- N.t_ 0-'--{t_,_,_--{.,,_--_1) L,· Chata_m'_cI d the V-,'*'._ Zone:

tions of carcinogens and reproductive toxins to protect P._._v _ _,_t [-.., I
public health. The Sanitary Engineering Branch of o,_ _m.c_,_,_
DHS promulgates State "action levels" that are also '_ _'_"_ "'_· I::_luutmcharm:mftm_

designed to protect human health from chemical ,o_n,
constituents in drinking water. The U.S. Environ- vom_ _mt_ _ _.n._)
mental Protection Agency (EPA) and the National v_
Academy of Sciences publish numerous water quality cxw,o_w.m_ _ (Kom

· O_m'C_llu4al _ CQUldII_z_
criteria for human health and aquatic life protection. · T_ (mOm _ t.n_n)
The California Depa_h_ent of Fish and Game can be · to_ _ u_a (_ _ang)· Vo_um4_'__ W_'_ Row Rill ·

consulted for aquatic life and wildlife protection · u,,_.-,,_om__
criteria. Publications by the State Water Resources
Control Board, the Food and Agriculture Organization _onTHEPnOT_CT_O_SORtiE WAT£RS--
of the United Nations, the World Health Organization, · 0_n_ _ _ cao_ ! ., , _
and others provide additional guidelines. Often . _ c_:
several water quality limits can be found for the same vou._ 0,,-m _.,.)
chemical. In these cases, the most limiting value that is _v

applicable to the situation in question should be · o_, e._,_m_ n_, co._ _ _ I
selected as the water quality goal for use in calculating · i,,_ om_ u_ nm_ s_-,.- wm,_(minimumm,_ _ flowv_ ,,'m_lmum_ flow)
Designated Levels. · ,._..,:o..mm _ _ .r_ sua_ w_

· ToW_ _ (mm. k_)
· u,m_m'_ _ meOam_l _mm'_i_ I

Environmental Attenuation Factors"

There are a variety of natural processes which act to Figure 5 I
attenuate (reduce the concentrations of) waste constitu- t

ents as they migrate through the environment. These anticipated attenuation and, therefore, the selection of

processes, which are collectively grouped unde_ the environmental attenuation factors. If ground water is I
term "environmental fate", include sorption, chemical threatened by waste constituents, increases m the [
binding, ion exchange, filtration, diffusion, dispersion, depth to ground water (thickness of the vadose zone),
dilution, chemical reaction, biodegradation, and in the day content, organic matter content, ion ex- I
partitioning. By collecting data on the waste constitu- change capacity or pH of vadose zone matenals, in the
ents and on the site in question, the amount or degree ionic strength, viscosity, degradability or octanol/
of attenuation which would be expected to occur as the water partition coefficient (the affinity of the chemical
constituents migrate from the location of discharge to for octanol or soft organic matter versus its affinity for I
either ground or surface water may be estimated. In water) of the waste constituent, in the steepness of the

/

the Designated Level Methodology, the smallest degree terrain, and in the rate of flow of ground water will
of attenuation that would be expected to occur for the cause the attenuation factor to be larger (greater J
particular constituent at the specific site of discharge is attenuation). Increases in the net recharge rate (a
approximated by an "environmental attenuation driving force for movement of waste constituents), in
factor". The greater the amount of attenuation that is the permeability or porosity of vadose zone materials, j
expected, the larger the attenuation factor that would in the polarity or volatility of the waste constituent, in P
be assigned, the concentrations of solvents or other chemicals that

can _ the permeability of soils or act as carriers / t
As shown in Figure 5, there are a variety of site-specific for the constituent, or in the mass loading of waste J
and constituent-specific characteristics which influence constituenls will cause the attenuation factor to be
the magnitude of attenuation that may be expected to smaller (less attenuation as the constituent migrates to
occur. Also shown are how increases in the environ- ground water), i ]
mental characteristics effects the magnitude of the J

Designated Level Methodology Summary Page '. I



If surface waters are threatened by constituents in a constituent in the liquid waste exceeds th.is level, the
waste, increases in the distance of travel from the site waste is classified as a 'designated waste' and Class II

of waste discharge to surface water, in the volatility, re- containment is required if discharge is to occur to a
activity, degradability or octanol/water partition waste management unit at this site. Wastes having
coefficient of the waste constituent, and in the amount concentrations below the Designated Level are as-
of initial dilution that the waste or leachate would sumed not to pose a sigruficant water quality threat at

receive upon entering surface waters will cause the the site and may be discharged with less than this level
attenuation factor to be larger. Increases in the steep- of containment.
ness of the terrain, in the polarity of the constituent, in
the amount of interconnection of ground and surface Soluble Designated Levels for Solid Wastes '_,,;,_-_;_,_;,_
waters, in the concentrations of solvents or other
chemicals that can act as carriers for the constituent, As moisture from within a waste or from rainfall

and in the total constituent loading will lower the percolates toward the base of a landfill, soluble waste
attenuation factor, constituents are accumulated and leachate is formed.

Constituents in leachate at the base of a landfill pose a
Undoubtedly the most important characteristic that similar water quality threat to constituents in an
must be evaluated in the derivation of environmental impounded liquid waste. The processes of environ-
attenuation factors is the relative uncertainty of the mental fate which act to attenuate constituent concen-
data and assumptions used to quantify environmental trations are the same in either case. Therefore, Desig-
fate processes. The more uncertainty involved in the nated Levels may be calculated for leachate constitu-
estimation of environmental attenuation factors, the ents in the same manner as for liquid waste constitu-
more the assumptions being used in their derivation ents, as shown in Figure 6. In this example, the drink-
should lean in the direction of underestimating the lng water standard for arsenic (0.05 mg/l) has been
amount of attenuation expected to occur. In this way, a chosen as the water quality goal to protect ground
greater assurance of water quality protection is pro- water at this site for domestic use, and the environ-
vided. The degree of uncertainty in the estimation of mental attenuation factor has been estimated to be
environmental attenuation should also be reflected in equal to 'n". The Designated Level for arsenic in
the amount of vadose zone and ground water monitor-
ing that is required for a waste management unit.
Greater uncertainty necessitates a greater monitoring SOLUBLE DESIGNATED LEVEL FOR
effort to assure that the attenuation factor setting A CONSTITUENT OF A SOLID WASTE

process was suffidently protective of water quality. DOMESTIC
WATER UNLINEDLANDFILLORWASTEPILE

Site- and constituent-specific information regarding WELL

key environmental fate characteristics under reason- _,.m,-_,_-^-_-_---_-_,_g^_N,__-,

attenuation factors for-spedfic waste constituents at the _-c,'_'___-'__,,__/_v-_v-_-_ /

site. The DHS publication The California Site Mitigation ,,,_:___:_Decision TreeManual, the EPA document Water Related

Handbook of Enmronmental Data on Organic Chemicals by _ :_ii!_!i_!_::ii:?:i::_i_?i?:!::!i!i_:iiii::i::i::i:::_::!::?:?:iii::?:;i:!:_i_i;i?:_
Karet Verschueren, and the EPA publication DRASTIC:
A Standardized System for Evaluating Ground Water
PollutionPotentialUsing HydrogeologicSettings contain iilili.........h_:2_FOLD............ATTENUATION
information and procedures that can be used to assess
the fate of chemicals in the environment and estimate

environmental attenuation factors for specific waste
constituents and site conditions.

Designated Levels for Liquid Waste_ _f<_LV/_ll_mllll2lW _ w,t............. -':' Table

Once the water quality goal is selected and an environ- ' .......... i i i '
mental attenuation factor is estimated, their values are ' ' 0.m ,_ _,.n_/,w _ ,._ _ROUNO

........ (D_ Will' _lndm'tl) ' ' ' _-_ WATER

multiplied together to obtain a Designated Level .................... _LOW
applicable to the speofic liquid waste constituent and
site of proposed discharge. If the concentration of a Figure 6

Page 5 Designated Level Methodology Summary
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leachate at this site would be equal to (0.05 x n) milli- nated Level for arsenic in the solid waste is (0.05 x n)

grams arsenic per liter of leachate, milligrams of soluble arsenic per kilogram of waste.

The goal in calculating Designated Levels for a solid Soluble concentrations of constituents in solid wastes
waste is to determine concentrations of soluble con- are determined by performing the Waste Extraction
stituents in the waste above which leachate may be Test (WET) from _6700 of Title 22 CCR, or a variation

able to carry them to ground or surface waters in of this test. The test involves a ten-fold dilution of
amounts that could cause water quality goals to be solid waste into an extract solution, agitation for 48
exceeded. Therefore, the next step in the methodology hours, foUowed by filtration and analysis of the liquid
is to convert the Designated Level for leachate into one phase. Results are expressed in milligrams of ex-
which may be applied to concentrations of constituents tractable constituent per liter of extract solution. The
in a solid waste prior to disposal. Evidence presented Soluble Designated Level for a constituent of a solid
by DHS in the Statement of Reasons for the HaTardous waste, expressed in the same units, is equal to the
Waste Identification Regulations (Title 22 CCR, Divi- water quality goal times the environmental attenuation
sion 4, Chapter 30) indicates that the concentrations of factor divided by the ten-fold dilution of the WET. For
constituents in leachate could either be numerically the Figure 6 example, the Soluble Designated Level for

higher or lower than the soluble constituent concentra- arsenic is equal to (0.05 x n + 10) milligrams of arsenic
tions in the solid waste prior to leaching. In the per liter of extract.
calculation of Designated Levels, an assumption is
made that these concentrations are numerically equal. Concentrations of constituents in landfill leachate
Therefore, the Soluble Designated Level for a constitu- should not be confused with concentrations of constitu-
ent in a solid waste is numerically the same as the ents in extract from the Waste Extraction Test. They

Designated Level for the same constituent in leachate are not the same. Concentrations of constituents in
which forms at the base of the landfill--the water leachate are the result of the accumulation of constitu-

quality goal times the environmental attenuation ents from the waste as moisture migrates through a
factor. In the example of Figure 6, the Soluble Desig- landfill or waste pile. Concentrations of constituents

in the extract from the WET are the result of a specific

laboratory procedure where waste constituents are

SOLUBLE DESIGNATED LEVEL FOR A extracted from a solid waste by an extract solution
CONSTITUENT OF CONTAMINATED SOIL under a predetermined set of circumstances. The

extract from the wE-r is, _re, not a simulation of

OOMES_C leachate, but a measure of the amounts of waste .
WATER constituents that may be leached from the waste in a
WELL CONTAMINATEDStTE landfill.

CONTAMINATED SITE CLEANUP ][[[liiiii[[mlmBiI

DIaS has prepared a document entitled TheCa/_rn/a
Site Mitigation Derision Tr_ Manual which presents

(e_. n) _ detailed procedures for determining cleanup/mitiga-
tion levels for sites contaminated with toxic substances. '_
The object of these procedures is to prevent toxicologic

_::_!_!_i_i_i_i_in - FOLD i!i!::::iliiiiiiii impacts on humans and other potential "biological

:'::_iiii!_ ATTENUATION;i?i!i!!:_ r_tor$ of concern". While sufficient to cover DHS's )
: conch'ns regarding site cleanups, the procedures in this

document are not designed to protect all present and
probable future beneficial uses of waters of the State
that may be adversely impacted by the contaminants, 1

.._. E wa,, as required by the Porter-Cologne Water Quality '
............ = r,_ Control Act. Therefore, another methodology must be

· : : : : : : : : : : : : : used by the State and Regional Water Boards to fill this W

..... I1._1mil Anmn_ / _ si wmt_ ..... GI_UND need,

....... {_ w_ _.ml.nl ) .... _ WATE_
: : : : : : : : : : : : : : : : ...... FLOW Comparison of Figures 6 and 7 shows that the threat

· posed to water quality by contaminated soils is sarnilar
Figure 7 to that posed by wastes in an unlined landfill. There-

Designated Level Methodology Summary Page 6 ]



fore, the Designated Level Methodology can be used to acidic conditions often encountered in sanitary
select cleanup levels which will protect the quality of landfills. If the site being investigated presents neutral

nearby ground and surface waters. As always, back- or basic conditions, deioruzed water or another more
ground concentrations of contaminants must be suitable extraction solution may be substituted for the
factored into the cleanup level-setting process. Back- standard WET buffer solution (assurrung the conta mu-
ground water quality data in conlunction with water nated soils themselves cannot generate acid).
quality standards and criteria are used to select water
quality goals which protect the beneficial uses of CONCLUSION AND STATUS _./........ i _i_i7-7 (_
ground and surface waters which could be adversely
impacted by contaminants. Attenuation factors are When combined with the waste classification and
estimated based upon site hydrogeologic data and cleanup level setting processes of DHS and the State
information on the contaminants themselves. Soluble Water Board's Subchapter 15 regulations, the Desig-

Designated Levels are then calculated by multiplying hated Level Methodology can provide a complimen-
the water quality goals by the attenuation factors and tary set of procedures to ensure the protection of both

dividing by the ten-fold dilution of the WET. The the public health and the quality of usable waters of
results are expressed as milligrams of soluble constim- California. Comments received during public review
ent per liter of extract, of an earlier draft of the Designated Level Methodol-

ogy report were used to produce the October 1986
Soil samples are subjected to the WET procedure and version. Staff of the Central Valley Regional Water
results are compared with these site- and constituent- Quality Control Board submitted this version of the

specific Soluble Designated Levels. Cleanup and/or report to the State Water Resources Control Board and
mitigation would be required for soils having ex- is currently working with staff of that agency to
tractable concentrations which exceed Soluble Desig- develop statewide policy in this area. In June 1989, an
hated Levels. For site cleanup situations the WET updated version of the Methodology was produced to

procedure is often modified to account for conditions keep the document current with changes in water
that exist at the site. The WET uses an acidic buffered quality criteria and waste testing methods.

extraction solution which is designed to account for the

Ju.,te 1919
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THE DESIGNATED LEVEL METHODOLOGY

FOR WASTE CLASSIFICATION AND CLEANUP LEVEL DETERMINATION

EXECUTIVE SUMMARY

Improper waste disposal practices and sites which have been contaminated with toxic
substnncus pose sig,nificant threats to the quality of California's useable ground and surface

water rt_sources. This report shows, from a water quality perspective, 1) how to classify

various wastes so that appropriate disposal practices may be selected, and 2) how to

determine the degree to which a contaminated site should be cleaned or to which remedial

action is necessary ("how clean is clean"), and 3) how these two decision-making processes
are related.

In California, the classification of wastes and the establishment of cleanup levels for sites

which have been contaminated with toxic chemicals are performed by two separate State

agencies with separate regulatory authority. The Department of Health Services (DHS)
classifies wastes as 'hazardous' or 'restricted hazardous' and sets site cleanup/mitigation

criteria based on a direct threat of these wastes or sites to public health. The State Water

Resources Control Board together with the nine Regional Water Quality Control Boards

classify wastes as 'designated', 'nonhazardous solid' or 'inert' and determine cleanup levels
based on the threat that wastes and contaminated sites pose to the beneficial uses of waters

of the State, as required by the Porter-Cologne Water Quality Control Act (contained in
Division 7 of the California Water Code).

Regulations administered by these agencies clearly state, using detailed criteria, how
wastes are to be classified with the exception of the 'designated waste' category. The lower

boundary of this category is described only as' the limit above which a waste could impair
water quality at the site of discharge. This boundary can be more clearly defined by

establishing "Designated l,evels" for specific constituents of a waste which provide a site-

specific indication of the water quality impairment potential of the waste. This report

provides a methodology for calculating such levels. Designated Levels are calculated by

first determining the bodies of water that may be affected by a waste and the present and

probable future beneficial uses of these waters. Next, site-specific "water quality goals" are
selected, based on background water quality or accepted criteria and standards, to protect

those beneficial uses. Finally, these water quality goals are multiplied by factors which
account for environmental attenuation and leachability. The result is a set of Soluble and

Total Designated Levels which are applicable to a particular waste and disposal site and

which, if not exceeded, should protect the beneficial uses of waters of the State. Wastes

having constituent concentrations ir_ excess of these Designated Levels are assumed to pose
a threat to water quality and are, therefore, classified as 'designated wastes' and directed to

waste management units which isolate these wastes from the environment.

In 1986, 1)! IS released a d_ument entitled The California Site Mitigation Decision Tree

ManuaF _ which presents a detailed methodology for determining cleanup/mitigation
levels for sites contaminated with toxic substances. The object of this methodology is to

DesignatedLevelMethodology Page3



prevent toxicologic impacts on humans and other potential "biological receptors of
concern". While sufficient to cover DHS's interests in site cleanups, this methodology is

not designed to protect all present and probable future beneficial uses of waters that may
be adversely impacted by the contaminants. It can be shown that the threat posed to water
quality by contaminated soils is closely related to that posed by wastes in an unlined
landfill. As such, the Designated Level Methodology can be used to select cleanup levels
which will protect the quality of nearby ground and surface waters. As always, the
background concentrations of contaminants must be factored into the cleanup level setting
proc'_35.

When combined with the waste classification and deanup level setting processes of DHS
and the State Water Board's Subchapter 15 regulations, the Designated Level Methodology
can provide a complimentary set of procedures to ensure the protection of both the public
health and the quality of useable waters of California.

Page4 DesignatedLevelMethodology
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Chapter 1 PURPOSE

This report is intended to provide information and suggested procedures to be used in
addressing the complex issues of waste classification and cleanup level determination from
a purely water quality-based point of view. Currently available procedures of State and
Federal regulatory agencies are insufficient to protect all present and probable future
beneficial uses of waters of California from waste disposal and contaminated site cleanup/
mitigation activities, as required by the Porter-Cologne Water Quality Control Act and
policies and regulations of the State Water Resources Control Board. The procedures
presented herein are not intended to supersede the authority or procedures of other
regulatory agencies in these areas, but should complement them in a manner consistent
with beneficial use protection. The Department of Health Services, the Department of Fish
& Game, and the Air Resources Board should also be consulted with respect to human
health, fish and wildlife, and air quality impacts of waste disposal and site cleanup
activities. Appropriate local agencies should also be contacted for concurrence with
decisions made in these areas.

Our knowledge of the environmental fate and impact of chemicals on the quality of our
water resources is constantly evolving. The methodology presented in this report for
defining the lower boundary of the 'designated waste' classification and 'how-clean-is-
dean', from a water quality perspective, reflects our current level of understanding of these
complex subjects and contains sufficient flexibility to permit modifications as our
knowledge increases. The Designated Level Methodology will periodically be refined and
updated to account for the evolution of our understanding of environmental fate processes
and the effects of chemicals on water quality.
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Chapter 2 WASTE CLASSIFICATION

Two State agencies share responsibility for the classification of wastes in California: 1) the
Department of Health Services and 2) the State Water Resources Control Board together

with the nine Regional Water Quality Control Boards. These agencies classify wastes

according to regulations contained in Title 22 of the California Code of Regulations (CCR),
Division 4, Chapter 30, "Minimum Standards for Management of Hazardous and

Extremely Hazardous Wastes" _and Title 23, CCR, Chapter 3, Subchapter 15, "Discharges
of Waste to Land"? respectively. Classifications used by DHS reflect that agency's
mandate to protect public health, while classifications used by the Water Boards are

designed to implement their mandate to protect present and probable future beneficial uses
of water. Based on these two classification schemes, the State determines proper methods

for disposal for each type of waste generated in California. Figure 1 summarizes the two
waste classification schemes and the resulting selections of appropriate waste management
units for the classified wastes.

Under the waste management regulations contained in Titles 22 and 23, DHS determines
whether a waste is 'restricted hazardous' or 'hazardous', while classification of a waste as

'designated', 'nonhazardous solid', or 'inert' is performed by the Water Boards. The

relationships between regulatory decisions, waste classifications, and disposal options are

shown in Figure 2.

Figure 1

WASTE AND UNIT CLASSIFICATIONS USED IN CALIFORNIA

WASTE CLASSIFICATIONS WASTE
MANAGEMENT

HEALTHSERVICES WATERBOARDS UNITS

RESTRICTED' RESTRICTED NO DISCHARGE
HAZARDOUS HAZARDOUS TO LAND

r'r' -.{ Reslricted Hazardous Levels }
O D
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<_
N _,\\\\\\\\\\\\\\\\\N'x
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Lo
Z

[ Oesignaled Levels }o0
< NON - NONHAZARDOUSLU CLASSIII
cc SOLID
o
z HAZARDOUS
m

INERT UNCLASSIFIED
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Figure 2

WASTE CLASSIFICATIONS AND DISPOSAL OPTIONS
UNDER '!TrLE 23, CCR, CHAPTER 3, SUBCHAPTER 15
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Figure 3

CALIFORNIA LAND DISPOSAL RESTRICTIONS

RESTRICTED HAZARDOUS WASTES RESTRICTION DATE

· Liquids containing Free Cyanides

__1000 mg/I 1 June 1983

· Liquids containing Dissolved Metals 1 January 1984

the following limits ·
Arsenic 500 mg/I
Cadmium 100 mg/I
Chromium (VI) 500 mg/I

,. Lead 500 mg/I
Mercury 20 mg/I
Nickel 134 mg/I
Selenium 100 mg/I
Thallium 130 mg/I

· Liquids having a pH _ 2.0 (acidic) 1 January 1984

· Liquids containing PCBs >_50 mg/I 1 January 1984

· The following wastes containing
Halogenated Organics

>_1000 rog/kg (total):
Liquids 1 January 1985
Organic Sludges and Solids 8 July 1989

2.1 'Restricted Hazardous Wastes'

Wastes which pose the greatest threat to human health and the environment fall into the
category of 'restricted hazardous wastes' and may not be discharged to any landfill, waste
pile, surface impoundment, or !and treatment unit after the restriction dates shown in
Figure 3._ Article 15 of the hazardous waste management regulations, beginning with
§66900 of Title 22, CCR, defines these wastes by listing specific chemical concentrations
(Restricted Hazardous [.evels) above which a waste is 'restricted hazardous' (see Figures 1
and 3). Any 'restricted hazardous waste' must be treated to below Restricted Hazardous
Levels prior to discharge to a waste management unit.
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2.2 'Hazardous Wastes'

A waste may be classified as 'hazardous' by any of several means. Article 9, §66680(d) and
(e), of the hazardous waste management regulations _provides lists of wastes and waste
constituents (List of Common Names and List of Chemical Names). Any waste listed in the
List of Common Names or any waste containing constituents listed in the List of Chemical
Names is presumed to be a 'hazardous waste' unless shown to be otherwise by means of
criteria contained in Article 11. ['Restricted hazardous wastes' and 'extremely hazardous
wastes' are subsets of 'hazardous wastes' under these regulations. 'Extremely hazardous
wastes' are not discussed further in this report.]

Article 11 of the hazardous waste management regulations, beginning with ,_:_:.693,
establishes criteria in four areas -- toxicity, ignitability, reactivity, and corrosivity. A waste
meeting any of these criteria is considered to be 'hazardous' by DHS. The toxicity criteria,
summarized in Figure 4, include acute oral, dermal, inhalation and fish toxicity,
carcinogenicity, and compound specific toxicity. The carcinogenidty criteria include a list
of compounds for which the combined concentration in a waste exceeding 0.001 percent by
weight (10 mg/kg or 10 ppm) makes the waste 'hazardous'. These compounds are:

2-Acetylaminofluorene (2-AAF) 4-Dimethylaminoazobenzene (DAB)
Acrylonitrile Ethyleneimine(EL)
4-Aminodiphenyl a-Naphthylamine (1-NA)
Benzidine and its salts b-Naphthylamine (2-NA)
bis (Chloromethyl) ether (BCME) 4-Nitrobiphenyl (4-NBP)
Methyl chloromethyl ether N-Nitrosodimethylamine (DMN)
1,2-Dibromo-3-chloropropane (DBCP) b-Propiolactone (BPL)
3,3'-Dichlorobenzidine and its salts (DCB) Vinyl Chloride (VCM)

The regulations include other carcinogenicity criteria in addition to this list of compounds.

The compound-specific toxicity criteria include concentration limits for several "persistent
and bioaccumulative' toxic substances. The limits are called Soluble Threshold Limit
Concentrations (STLCs) and Total Threshold Limit Concentrations ('I'TLCs) shown in

Figures 5 and 6. A solid waste is 'hazardous' if any of the extractable concentrations of its
toxic constituents (in mg/1 of extract) equals or exceeds the $TLC and/or any of the total
concentrations of its toxic constituents (in mg/kg of waste) equals or exceeds the TTLC.
The Waste Extraction Test (WET) is used to determine extractable concentrations of toxic

constituents in a waste, expressed in milligrams per liter (mg/1) of extract. The full WET
procedure (_6700 of Title 22, CCR) may be found in Appendix I to this report. A liquid
waste is hazardous if any of the total concentrations of its toxic constituents (in mg/1 of
waste) exceeds the STLC. All concentrations are expressed on a wet-weight basis (as the
waste is to be discharged).

Once a waste is classified as 'hazardous' under the Title 22 regulations, it must be managed
as a 'hazardous waste' -- discharged only to a Class I waste management unit -- unless the
waste generator or handler is able to demonstrate tO DH$ that Class I containment is not
necessary to protect public health from the particular waste. The Alternative Technology
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Figure 4

HAZARDOUS WASTE TOXICITY CRITERIA

ACUTE ORAL TOXICITY CRITERION:

acute oral LD50 < 5,000 mg/kg body weight

ACUTE DERMAL TOXICITY CRITERION:

acute dermal LD50 < 4,300 mg/kg body weight

ACUTE INHALATION TOXICITY CRITERION:

acute inhalation LD50 < 10,000 ppm in air

ACUTE FISH TOXICITY TEST:

aquatic 96-hour LC50 < 500 mg/l' of water

CARClNOGENIClTY:

sum of listed carcinogens > 10 ppm

COMPOUND SPECIFIC TOXICITY:

extractable concentrations >

Soluble Threshold Limit Concentrations (STLCs)
and/or

total concentrations >

Total Threshold Limit Concentrations (TTLCs)

Section of DHS (916/322-2822 or ATSS 492-2822) determines whether variances may be
granted for these wastes. If not granted such a variance, the waste is also classified as a
'hazardous waste' under the Water Boards' Subchapter 15 regulations 2which permit
discharge only to a Class I waste management unit (see Figures 1 and 2). Such units are
required by the regulations to isolate the waste from the surrounding environment through
both natural and engineered controls.

If DHS grants a Title 22 'hazardous waste' a variance from being managed as 'hazardous',
Subchapter 15 defines that waste as a 'designated waste'. Thu s, the same waste may be
classified as 'hazardous' under Title 22 and as 'designated' under Title 23.
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Figure 5

DEPARTMENT OF HEALTH SERVICES CRITERIA
FOR INORGANIC CONSTITUENTS OF HAZARDOUS WASTES

THRESHOLD LIMIT
CONCENTRATION

SOLUBLE T01'AL
(STLC) (TTLC)
mg/I in wet wt.

SUBSTANCE extract mg/kg _
Antimony and/or Antimony Compounds 15 500

Arsenic and/or Arsenic Compounds 5.0 500
Asbestos m 1.0%

Barium and/or Ba Compounds (excl. Barite) 100 10,000

Beryllium and/or Beryllium Compounds 0.75 75

Cadmium and/or Cadmium Compounds 1.0 100

Chromium(VI)Compounds 5 500

Chromium and/or Chromium (111)Compounds 560 2,500

Cobalt and/or Cobalt Compounds 80 8,000

Copper and/or Copper Compounds 25 2,500

FluorideSalts 180 18,000

Lead and/or Lead Compounds (inorganic) 5.0 1,000

Mercury and/or Mercury Compounds 0.2 20

Molybdenum and or Molybdenum Compounds 350 3,500

Nickel and/or Nickel Compounds 20 2,000

Selenium and/or Selenium Compounds 1.0 100

Silver and/or Silver Compounds 5 500

Thallium and/or Thallium Compounds 7.0 700

Vanadium and/or Vanadium Compounds 24 2,400

Zinc and/or Zinc Compounds 250 5,000

2.3 'Designated Wastes'

As defined in §2522 of the Subchapter 15 regulations, 'designated waste' is eidler of _he
following:

"1) nonhazardous waste which consists of or contains pollutants which, under ambienL
environmental conditions at the waste management unit, could be released at
concentrations in excess of applicable water quality objectives, or could cause
degradation of waters of the state.
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Figure 6

DEPARTMENT OF HEALTH SERVICES CRITERIA
FOR ORGANIC CONSTITUENTS OF HAZARDOUS WASTES

THRESHOLD LIMIT
CONCENTRATION

SOLUBLE TOTAL

(STLC) (TFLC)
mg/I in wet wt.

SUBSTANCE ................. extract mg/kg
Aldrin 0.14 1.4

Chlordane 0.25 2.5

DDT, DDE, DDD 0.1 1.0

2,4-Dichlorophenoxyacetic Acid (2,4-D) 10 100
Dieldrin 0.8 8.0

,. Dioxin (2,3,7,8-TCDD) 0.001 0.01

Endrin 0.02 0.2

Heptachlor 0.47 4.7

Kepone 2.1 21

Lead Compounds, Organic m 13
Lindane 0.4 4.0

Methoxychlor 10 100
Mirex 2.1 21

Pentachlorophenol 1.7 17

Polychlorinated Biphenyls (PCBs) 5.0 50

Toxaphene 0.5 5

Trichloroethylene(TCE) 204. 2,040

2,4,5-Trichlorophenoxypropionic Acid 1.0 10

"2) hazardous waste which has been granted a variance from hazardous waste
management requirements pursuant to Section 66310 of Title 22 of this code."

The granting of variances for hazardous wastes was discussed in Section 1.2 above.
However, a waste also becomes 'designated' is if it is not 'hazardous' but still poses a threat
to water quality at the site of disposal. An example will clarify this point.

Figure 7 shows a situation in which a liquid waste containing 4.5 mg/l of arsenic is
discharged to an unlined surface impoundment over ground water that may be used for
domestic supply. The hazardous STLC for arsenic is 5 mg/1, so the waste is not
'hazardous' under Title 22. The drinking water standard for arsenic is 0.05 mg/l. Ground
water above that level could cause adverse health effects if consumed over a prolonged
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Figure 7

THE NEED FOR SITE-SPECIFIC 'DESIGNATED WASTE' CLASSIFICATION

DOMESTIC

WATER UNLINED
WELL SURFACE IMPOUNDMENT
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period of time. As the liquid waste percolates through the soil, its arsenic concentration
will be reduced by various attenuative mechanisms, such as adsorption and precipitation.
If these mechanisms are not capable of reducing the arsenic concentration sufficiently (high
permeability soils and/or insufficient separation between the waste and ground water),
enough arsenic will enter ground water to cause the drinking water standard to be
exceeded. Its beneficial use for domestic supply would be impaired. In this situation the
waste would be classified as a 'designated waste'.

It can be seen from the example above that: 1) the classification of a waste as 'hazardous' is
made purely on waste-specific factors, while the classification of a waste as 'designated'
must be based on both waste- and site-specific factors; and 2) the 'hazardous waste'
classification system is insufficient to protect all waters of the State from the discharge of
wastes to land. Subchapter 15 provides no guidance to the Regional Boards on how to
determine whether a non-'hazardous' waste should be classified as 'designated' other than
the language in §2522, quoted above. A methodology for making these decisions is
provided in Chapter 3 of this report.

Subchapter 15 requires 'designated wastes' to be discharged to Class I or Class II waste
management units. These units are to be designed to isolate the wastes from the
surrounding environment through natural and/or engineered controls. Under §2520(a)(1)
of Subchapter 15, a Title 22 'hazardous waste' that is given a variance by DHS may be
discharged to a Class III waste management unit if the discharger demonstrates to the
appropriate Regional Board that the waste does not pose a significant threat to water
quality (see Figure 2). Only rarely will the discharger be able to make this demonstration.
An example of a waste for which this demonstration is appropriate is asbestos. Wastes
containing over 1.0 % asbestos are 'hazardous' under Title 22; however, DH$ has granted
asbestos a variance from hazardous waste management if these wastes are double-bagged
and covered immediately after discharge. If discharged to a Class III landfill, the asbestos
does not pose a threat to ground water quality, since asbestos fibers are unable to migrate
through soils. The Regional Boards, therefore, frequently grant a §2520(a)(1) variance from
Class II disposal for these 'designated wastes'.

2.4 'Nonhazardous Solid Wastes' and 'Inert' Wastes

Wastes in the remaining two classifications of Subchapter 15 are not required to be
discharged to waste management units which provide isolation from the surrounding
environment. 'Nonhazardous solid waste' is more commonly referred to as "municipal
solid waste" or "refuse". It contains a significant quantity of degradable materials, but
cannot contain 'designated waste'. Examples of 'nonhazardous solid waste' include solid
refuse from food processing and handling, paper products, cardboard, wood, rubber, tree
prunings, and dead animals. Subchapter 15 allows 'nonhazardous solid waste' to be
discharged to Class III waste management units which are located and/or
designed to prevent impairment of beneficial uses of nearby ground and surface waters.
Thus, limited or controlled leakage of leachate from the waste to the surrounding
environment is permitted.
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'Inert waste' does not contain 'designated waste' nor a significant amount of degradable
material. The only water quality threat posed by these wastes is siltation. Examples of
'inert waste' include construction and demolition wastes such as clean earth, rock, concrete

and inert plastics, vehicle tires, uncontaminated clay products, and glass. 'Inert wastes'
may be discharged to unclassified waste management units as long as they are prevented
from entering surface waters. [Unclassified waste management units may have Waste
Discharge Requirements from the appropriate Regional Board.] Again the emphasis is on
benefidal use protection, rather than isolation of the waste from the surrounding
environment.
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Chapter 3 THE DESIGNATED LEVEL METHODOLOGY

Existing California regulations clearly define how wastes are to be classified; and detailed

guidance is provided for the implementing agencies to set all but one of the boundaries
between the five major waste classes (see Figure 1). The one significant boundary not

clearly delineated is the lower end of the 'designated waste' classification. Wastes above

this boundary -- 'designated wastes' and 'hazardous wastes' -- have the potential to

significantly degrade water quality and must be discharged to waste management units
(Class II and Class I) which isolate them from the surrounding environment (see Figure 2).

Wastes below this boundary -- 'nonhazardous solid wastes' and 'inert wastes' -- may be

_.ischarged to units (Class III and unclassified) that do not provide this isolation. Thus,
tailure to classify a waste as 'designated' or 'hazardous' permits its discharge to waste

management units that have little or no natural or engineered controls to prevent the
release of waste constituents to the environment (most Class III and unclassified units are

not required to have liners nor leachate collection and removal systems).

How are the regulatory agencies and the regulated community to determine whether a

waste discharged to one of these waste management units poses a threat to beneficial uses
of water? The following discussion presents a methodology which may be used to

determine whether a waste has the potential to degrade water quality if discharged to a

waste management unit that provides less than Class II containment. The methodology

defines the lower boundary of the 'designated waste' classification (as well as the criteria

which may be used to grant §2520(a)(1) variances under Subchapter 15) by establishing

"Designated Levels" (see Figure 1). These levels are concentrations of waste constituents

above which a waste is presumed to pose a threat to water quality at the site being

considered. Designated Levels are derived from numerical "water quality goals", limits or

levels of water quality constituents which are established to protect the beneficial uses of
water. Wastes whose constituent concentrations exceed the site-specific Designated Levels

should be classified as 'designated wastes' with respect to that site, and the site should be

required to'provide Class II containment under Subchapter 15.

[The Designated Level Methodology is adapted from a procedure used by DHS to calculate 'hazardous'
STLCs and TI'LCs from drinking water standards, which is presented in the document "Final Statement of
Reasons for Proposed Regulations, 'Criteria for Identification of Hazardous and Extremely Hazardous
Wastes'" in Title 22 (CAM SOR), adopted by DHS itl February 1984.3]

3.1 Determining Available Concentrations of Waste Constituents

In order to determine the threat posed to water quality by a particular waste it is first

necessary to ascertain the quantity of each constituent of concern in the waste that is

available to migrate to waters of the State.

3.1.1 Liquid Wastes

The quantity of chemical constituents that is available to migrate from liquid wastes is

dependent on the expected migration route. Only the dissolved concentrations of waste
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constituents are available to migrate through soils to ground or surface waters. In cases
where a waste may only threaten ground water, filtered samples should be subjected to
analysis.

Note: Cautionshould be exercised in the decision tofilter samples for analysis. Increasedexposure
of a sample to air that may occur during thefiltration process can increase thedissolution of
carbondioxide and result in changes of chemical equilibria that, in turn, can alter the
solubilities of many constituents. Erroneous analytical data may be the final result.

If overland flow to surface waters is possible, the total constituent concentrations may be
available for movement and analyses should be conducted on unfiltered samples.

3.1.2 Solid Wastes

Since it is the soluble fraction of a constituent of a solid waste which actually has the
potential to migrate to waters of the State, the extractable concentration is a more accurate
measure (than the total concentration) of the ability of a particular solid waste constituent
to degrade water quality. Therefore, it is recommended that whenever possible, extractable
concentrations be determined for use in classifying solid wastes for purposes of water
quality protection.

Determining ExtractableConcentrations

For consistency with the hazardous waste identification procedures in Title 22 of CCR,
extractable waste constituent concentrations should be determined using the Waste
Extraction Test (WET) procedure from _:_6700 of those regulations, as indicated in Figures 8
and 9. The full WET procedure is contained in Appendix I to this report. In many cases,
waste generators or dischargers must perform this test on their wastes to comply with the
hazardous waste identification regulations of Title 22 of CCR, Division 4, Chapter 30,
Article 11. Thus, much of the data needed to determine whether the waste is a 'designated
waste' will be generated by that process. Further justification for use of the WET over
other extraction procedures is presented in the CAM SOR2

Note: Users are cautioned to ignore thephrase in part (b) of the WETprocedurewhich permits the
elimination of analyses for constituents whose total concentrations in the waste fall below
hazardous STLCcriteria (see Appendix I below). This exemption was developedfor
determinationsof whether a waste is 'hazardous' under Title 22 of CCR. Thedetermination
of whethera waste is 'designated' UnderSubchapter 15 often involves morestringent criteria
and theseeliminated analytical results may be critical to this determination.

As shown in Figure 9, the WET requires a 10-fold dilution (wt./vol.) of waste into the
extract solution. The results of the extraction in terms of milligrams of soluble constituent
per liter of extract solution (mg/1) is, therefore, equal to one tenth (1/10) of the
concentration expressed in milligrams of soluble constituent per kilogram of solid waste.
This fact will be used in the calculation of Designated Levels in Section 3.3.3 of this report.
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Figure 8

DETERMINING SOLUBLE/EXTRACTABLE CONCENTRATIONS
OF CONSTITUENTS OF WASTES OR SOILS

Extrpction Procedure

Waste Extraction Test (WET) from Title 22, CCR, §66700 with the
following modifications:

Selectinq the Extractant
Especially important for metallic constituents.

1) Are the wastes/soils in a potentially acidic environment ?

·. 2) Are the wastes/soils capable of generating acid ?

Determine Acid-Base Account

If either answer is "yes"...
extract with the standard Citrate Buffer.

If both answers are "no"...
extract with Deionized Water.

May need to adjust to the acidity of local rainfall.

Select Extraction Vessel
For volatile constituents..

1) perform WET using Zero Headspace Extraction Vessel
and procedures outlined in draft of EPA
"Toxicity Characteristic Leaching Procedure" (TCLP), or

2) calculate Total Designated Levels for comparisonwith
total constituent concentrations.

The Department of I lealth Services developed tile WET procedure for use in determining
whether sufficient amounts of extractable constituents are available to leach to ground
water, and thereby impact human health, if the waste is discharged to a Class III (sanitary)
landfill. The WET uses a citrate buffer solution with a pH of 5.0 to mimic the extraction
capability of 'nonhazardous solid waste' leachate, which is often acidic. Acidic solutions

are more capable than deionized water or some other neutral solution of extracting metallic
and other constituents from a waste. If the proposed waste management scheme is co-
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disposed with 'nonhazardous solid waste' in a Class IH landfill, if the waste is to be
discharged to some other potentially acidic environment, or if the waste itself is capable of
generating acidic leachate (see "Acid-Base Account" below), the standard citrate buffer
should be used in the WET. If the waste is not to be discharged to a Class HI landfill with
'nonhazardous solid waste' or to some other potentially acidic environment and if the
waste is not capable of generating acidic leachate, deionized water could be substituted for
the citrate buffer extract solution in the WET to more accurately assess the leachability of
waste constituents.

Another reason for choosing to perform a deionized water extraction on a solid waste is to
determine the extractable concentrations of constituents or parameters for which the citrate
buffer would interfere in the analysis. Common examples are hexavalent chromium (Cr
VI), total dissolved solids (TDS), specific conductivity (EC), and pH. As mentioned in
Subsection (e) of the WET procedure (see Appendix I), a deionized water extraction must
be performed to determine extractable Cr VI concentrations in wastes. In the presence of
the acidic citrate buffer, Cr VI is reduced to trivalent chromium (Cr III), thereby making
analysis for Cr VI invalid. The citrate buffer contains dissolved solids and has a fixed pH

·, of 5.0 that can prevent the assessment of TDS, EC, or pH contributed by the waste itself.
Deionized water extraction should not replace citrate buffer extraction if the waste is to be
discharged to a Class III landfill or some other acidic environment or if the waste itself is
capable of generating acidic leachate. Deionized water extraction should be performed in
addition to the citrate buffer extraction in these cases where information on extractable Cr
VI, TDS, EC, or pH is desired.

Acid-BaseAccount

Even if the waste is not to be discharged to a Class III landfill with 'nonhazardous solid
waste' or to some other potentially acidic environment, acidic leachate could be generated
by the waste itself. This is particularly true of some mining wastes which contain pyritic
minerals? These sulfur containing minerals become oxidized when the waste materials are

exposed to air for the first time. The oxidation process produces sulfurous acid (HrqO3), a
major component of acid mine drainage. The acidic leachate so formed can readily
mobilize toxic heavy metals in the mining waste. However, minerals such as calcium
carbonate (CaCO 3)may also be present in the mining waste which have sufficient capacity
to neutralize acid formed from pyrite oxidation. [Mining wastes will be discussed further
in Chapter 5 below.] In order for the waste to be able to produce acid, the ability of the
waste to generate acid must exceed its ability to neutralize acid over the life of the waste
management unit in which the waste is to be placed.

The potential of a waste to produce acid is termed the "add generation potential" (AGP),
while the ability of a waste to neutralize acid is called the "neutralization potential" (NP).
AGP may be expressed in pounds of CaCO 3 required to neutralize the acid formed by 1,000
pounds of waste; while NP may be expressed in pounds of CaCO 3equivalents per 1,000
pounds of waste. When expressed in these terms, the ratio of NP to AGP is a measure of
the overall ability of the waste to produce acid. Analytical procedures exist for
determining AGP and NP, and thereby determining the overall acid-base account, of a
waste. S.6 Appendix II of this report contains procedures for determining the acid-base
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account of a waste. A ratio of NP to AGP of less than 3:1 indicates that an acidic leachate

may be formed, while a ratio of NP to AGP of 3:1 or greater indicates that an acidic leachate
will probably not be formed by the waste. The selection of the 3:1 ratio, in which NP
exceeds AGP, accounts for the greater leachability of many of the minerals responsible for
NP (mainly carbonates) as compared with those responsible for AGP (mainly sulfides), and
accounts for the uneven distribution of these minerals within a waste which may cause
localized pockets of acid generation.

The results of the acid-base account would indicate which extraction solution should be

used in the WET. The citrate buffer is appropriate for any waste which has a NP to AGP
ratio of less than 3:1. Deionized water could be substituted for the citrate buffer for wastes

having a NP to AGP ratio of 3:1 or greater. (In some cases, it may be appropriate to adjust
the deionized water to the pH of local rainwater to be able to assess the resCtlting
leachability of waste constituents from this increasingly important environmental factor.)
The appropriateness of choosing deionized water may cross checked by performing other
analytical procedures such as the use of the humidity cell method, which attempts to
demonstrate acid generation in accelerated bench scale oxidation test. s

Analysis for Volatile Constituents

The current WET procedure cannot be used to accurately determine extractable
concentrations of purgeable (volatile) constituents of a solid waste. Examples of these
constituents include trichloroethylene, vinyl chloride and other volatile organic
contaminants (VOCs) and organic lead compounds. Due to their high vapor pressures and
relatively Iow solubilities in water, significant fractions of the concentrations of these
constituents would be lost to the air space (head space) in the extraction vessel during the
extraction procedure. Losses to the atmosphere would also occur during other portions of
the waste and extract handling phases of the WET. For these reasons, soluble or extractable
concentrations may not be used as an accurate measure of the potential threat to water
quality posed by most volatile components of wastes. Total concentrations must be used.

However, recognizing the need for an extraction procedure for volatiles,, the U.S. EPA has
proposed a new test called the "Toxicity Characteristic Leaching Procedure" or TCLP. ?
This procedure includes a "Zero Headspace Extraction Vessel" in which extractions for
volatile constituents could be performed without appreciable loss to the atmosphere. If
these or other similar vessels become available for general use, they could be substituted
for the standard vessel in the WET, making extraction for volatiles possible.

3.2 Water Quality Goals

The basis of the Designated Level Methodology is the assessment of concentrations of
waste constituents which, if equalled or exceeded, could be mobilized and transported to
ground and/or surface waters in amounts which would cause degradation of the quality of
those waters. The assessment must, therefore, begin with the identification of the bodies of
water which could be affected by a particular waste disposal and of numerical parameters
indicative of existing water quality at the proposed site of waste disposal. These
parameters will be called "water quality goals" in this report.
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In most cases, background water quality -- the concentrations of substances in natural
waters which are unaffected by waste management practices -- are appropriate for use as
water quality goals. This is consistent with the establishment of "water quality protection
standards" for indicator parameters and waste constituents which are reasonably expected
to be in or derived from wastes discharged to waste management units, under §2552 of
Subchapter 15, which also states:

"The background concentrations of applicable indicator parameters and waste
constituents at or near the new waste management unit before wastes are discharged
shall be established as the water quality protection standards for the unit... For existing
waste management units, the background concentration shall be determined from
nearby wells beyond the influence of the unit or facility."

This Section of Subchapter 15 also cautions that the selection of background concentrations
should take into consideration significant seasonal or long term water quality fluctuations
and trends that are unrelated to the discharge of waste.

. - The non-degradation ideal is also the focal point of the State Water Resources Control
Board's Resolution No. 68-16 "Statement of Policy With Respect to Maintaining High
Quality of Waters in California". This resolution states that existing high water quality is to
be protected even if some degradation in that water quality would not impair beneficial
uses. Deviation from the non-degradation ideal is permitted if it can be demonstrated to
the State that:

1) some degradation is in the best interest of the citizens of California; and

2) beneficial uses of the waters are not impaired.

If it is determined that some water quality degradation is in the best interest of the State,
water quality goals may be selected by identifying 1) the present and probable future
beneficial uses of waters which may be affected by the particular waste disposal and
2) numerical concentrations of waste constituents and indicator parameters allowable in
the waters so that those uses are protected. The Water Quality Control Plan Reports
("Basin Plans") of the nine Regional Water Quality Control Boards or the California Ocean
Plan _should be consulted to determine beneficial uses. Also cited in these plans are
"water quality objectives" for several constituents of concern which, if not exceeded, will
protect those uses. These "Basin Plan objectives" and several other numerical criteria and
standards may be used as water quality goals for deriving Designated Levels. Water
quality criteria and standards that are designed to protect a number of beneficial uses such
as human health and welfare, aquatic life, agricultural use, and aesthetics may be found in
the literature and are summ_irized below:

Human Health

· Primary Drinking Water Standards or Maximum Contaminant Levels (MCLs) in Title 22
of CCR, Division 4, Chapter 15, "Domestic Water Quality .and Monitoring" 9which have
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been adopted by DHS for use in California;
Note: Thesevalues are derived in conjunction with technologic and economic factors and are,

therefore,not purely health-based.

· State "Action Levels" published by the Sanitary Engineering Branch of DHS_°;

· Recommended Maximum Contaminant Levels (RMCLs) _7promulgated by the U.S. EPA
under the National Primary Drinking Water Regulations as the first step in establishing
MCLs;
Note: By law, these are purely health basedvalues, and are set at "zero" for carcinof_,ens.

· Quality Criteria for Water,_l 9Nt,_("Gold Book") _2and the Ambient Wat_erOualitlL Criteria
volumes _3(1980) published by EPA for the priority pollutants which contain No-Adverse-
Effect Levels for non-carcinogens, 10- _ incremental cancer risk estimates for carcinogens,
and other toxicity-based criteria;

* Quality Criteria for Water ("Red Book") _6published by EPA in 1976 [superseded by
Quality Criteria for Water, 1986 ("Gold Book") _2and the Ambient Water Quality Criteria
volumes _3for the priority pollutants];

· Water Quality Criteria, 1972 ("Blue Book") _7published by EPA in 1973 [superseded by
Ouality Criteria for Water ("Red Book")_6];

. "Health Effects Advisories" published by the U.S. EPA, Office of Drinking Water TMwhich
include Suggested No Adverse Response Levels (SNARLs) for non-carcinogens and 10.6
incremental cancer risk estimates for carcinogens;

. Drinking Water and Health volumes 1, 3, 4, 5, 6, and 7 is published by the National
Academy of Sciences which include Suggested No-Adverse-Response Levels or SNARLs
[values are presented for some carcinogens which do not include consideration of the
cancer risk posed by those chemicals] and 10-6 incremental cancer risk estimates;

· Proposition 65 No-Significant-Risk Levels (NSRLs) established by the Health and Welfare
Agency in CCR Title 22 for known human carcinogens and reproductive toxins which
may be converted into concentrations in water;

· Estimated Permissible Ambient Goals _8published by EPA in 1977 as informal criteria;
Note: Theseare estimatedfrom occupational exposure to airborne pollutants and are, therefore,

not very reliable. They should only be used if no other criteria are available.

Human Welfare

· Secondary MCLs (Drinking Water Standards) in Title 22 of CCR, Division 4, Chapter 15,
"Domestic Water Quality and Monitoring" 9 which have been adopted by DHS;

· State "Action Levels" published by the Sanitary Engineering Branch of DHS _°which
contain taste and odor thresholds for some chemicals;
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· Ambient Water Quality Criteria volumes _'_published by EPA in 1980 for the priority
pollutants which contain taste and odor-based criteria for some chemicals;

Aquatic Life and Wildlife

· Quality Criteria for Water, !986 ("Gold Book") _2and the Ambient Water Quality Criteria
volumes for the priority pollutants _3(1980) published by EPA with updates for some
chemicals published in 1985 79;
Note: 4-day average, 24-hour average, or chronic criteria should be used as water quality goals whenever available

to protect thesurface water r_ource /br the long, term.

· Quality Criteria for Water ("Red Book") _6published by EPA in 1976 [superseded by
Quality Criteria for Water, 1986 ("Gold Book") _2and the Ambient Water Quality Criteria
volumes T3for the priority pollutants];

· Water Quality Criteria, 1972 ("Blue Book") '? published by EPA in 1973 [superseded by
Quality Criteria for Water ("Red Book")_6;

· Estimated Permissible Ambient Goals 78published by EPA in 1977 as informal criteria;
Note: These are estimated criteria and should only beused if no other criteria are available.

Agricultural Use

· Water Quality for Agriculture _6published by the Food and Agriculture Organization of
the United Nations in 1985;

Other Uses

· Water Quality Criteria 2. written by McKee and Wolf and published by the State Water
Resources Control Board in 1963 which contains criteria for human health and welfare,

aquatic life, agricultural use, industrial use, and various other uses.

A compilation of these water quality goals may be found in Appendix III to this report.

To protect the maximum number of beneficial uses, the most restrictive (lowest),
applicable, and justifiable water quality goals should be selected for deriving Designated
Levels. Due to the rapidly changing data base on the health and environmental effects of
chemicals, caution should be observed in selecting among the various water quality criteria
and standards to be sure that the most recent information is utilized. The original literature
should be consulted whenever possible to determine the applicability and limitations of the
criteria and standards being selected. Other government agencies, such as the California
Department of Health Services, the California Department of Fish and Game, and the U.S.
Environmental Protection Agency may be consulted for up-to-the-minute information.

It is common practice to rely on Primary MCLs as "enforceable standards". However, care
should be taken in the application of Primary MCLs to the protection of sources of drinking
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water. A common example of incorrect application is the use of the total trihalomethane
(TTHM) MCL for the protection of ground water from chloroform. Chloroform is one of
the four chemicals covered by the term "trihalomethanes". The TTHM standard of 100
gg/1 is over 500-times greater than the 10-6 incremental cancer risk estimate for
chloroform. EPA has stated that the MCL for TI'HMs was based mainly on technology and
economics? Therefore, this standard does not clearly protect the beneficial use for
domestic supply of waters of the State. The MCL for TI'HMs was derived, for application
to drinking water as it is delivered to consumers after disinfection by chlorination, by
balancing the benefit provided by the chlorination process (elimination of pathogens in
drinking water) with the health threat posed by the trihalomethane by-products of this
process. In the case of contaminated ground water this type of cost/benefit balancing is
not germain, and so the MCL does not apply to the protection of the ambient quality of
domestic water supply sources. The 10-6 cancer risk estimate of 0.19 gg/l should be used
as the measure of potential impairment by chloroform of the beneficial use of ground water
for domestic supply. Staff of EPA, Region 9 has stated that the application of the 10 -6

. cancer risk estimate, instead of the TI'HM MCL, as a water quality goal for chloroform in
ground water appears to be consistent with the federal Clean Water Act and the recently
adopted Safe Drinking Water Act? and that the TI_M standard is not appropriate for
protection of ambient water quality? 4

In fact, virtually all primary MCLs are derived by balancing the technologic and economic
concerns that are directly related to the use of water for domestic supply with the health
effects information developed under the RMCL process. Thus primary MCLs are not
necessarily reliable indicators of protection of beneficial uses of an ambient water resource
and should not necessarily be relied upon as water quality goals in these situations. There
are other instances where water quality criteria more stringent than MCLs are applied to
protect the beneficial uses of a water resource. For example, it is common practice to
require compliance with aquatic life criteria for heavy metal contaminants in surface waters
that are often much lower than MCLs for the same contaminants.

Once it has been decided that some degradation in water quality will be permitted (i.e.,
background water quality is not used for water quality goals), other factors may require
water quality goals to be set below water quality-related standards and criteria. Care
should be taken to consider other dischargers in the area and the contribution to the
degradation of water quality that each imposes. If one discharger is permitted through the
disposal of his waste to degrade the water resource to just below the point where beneficial
uses are impaired, then no additional capacity exists for further degradation by other
discharges of waste. In addition, the knowledge of the health and environmental effects of
chemicals or combinations of chemicals is constantly evolving. What is considered to be
safe at or below 10 gg/1 today may be found to be harmful at 1 gg/l tomorrow.

3.3 Calculating Designated Levels

Designated Levels are measures of the minimum concentrations of waste constituents
which, upon accounting for environmental attenuation at the proposed site of discharge,
have the potential to cause the water quality goals for the constituents to be equalled or
exceeded in ground and/or surface waters. Designated Levels fall into two main types,
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Soluble and Total. Soluble Designated Levels represent concentrations of soluble or
extractable constituents in a solid waste (represented by the concentration of the
constituent in the extract from the Waste Extraction Test) which threaten to degrade water

quality if equalled or exceeded. Total Designated Levels represent total concentrations of
constituents in a solid waste or total or dissolved concentrations of constituents in a liquid
waste which threaten to degrade water quality if equalled or exceeded. The calculation of
site-specific Soluble and Total Designated Levels for solid and liquid wastes is also
discussed below.

Since their values are based upon site-specific environmental attenuation, the calculation of
Designated Levels from water quality goals must include factors which account for the
environmental processes that can alter a constituent's ability to reach waters of the State in
sufficient amounts to cause an adverse impact.

3.3.1 Environmental Attenuation Factors

As constituents in a liquid waste or in leachate from a solid waste migrate through the
environment from the place of waste discharge to surface or ground waters the
opportunity exists for attenuation or reduction of the concentrations of these constituents.
The degree of expected attenuation under reasonable worst-case conditions at the site of
discharge may be approximated with "environmental attenuation factors" m the greater
the degree of expected attenuation, the larger the factor. These factors may be used to
transform water quality goals into site-specific Designated Levels, that is, concentrations of
constituents in the waste that have the potential to degrade water quality at the site of
discharge.

The degree to which waste constituent concentrations become attenuated as they migrate
toward ground and/or surface waters is governed by a set of processes collectively termed
"environmental fate". Environmental fate processes include adsorption of constituents to
clay particles and organic matter in the soil, ionic or covalent binding of the constituents to
soil components, filtration of larger constituents by fine-grained soils, chemical or
biochemical degradation, volatilization to the atmosphere or to air spaces within the
unsaturated or vadose zone, and dispersion and dilution with vadose zone waters, surface
waters or ground water. The total quantity of a waste constituent applied to a site (i.e.,
mass loading) may be sufficient to saturate some of the key environmental fate processes at
a site, rendering them unavailable to further attenuate waste constituent concentrations.
Other constituents in the waste, such as organic solvents, may increase the expected
mobility of the constituent being considered.

Some of the key characteristics that influence the environmental fate of waste constituents
are shown in Figure 10. Several of these characteristics involve hydrogeologic information
on the site of waste discharge, while others involve the environmental chemistry of the
waste constituents themselves m how the constituents are expected to chemically interact
with environmental characteristics.

Also shown in Figure 10 is how increases in the environmental characteristics effects the
selection of an environmental attenuation factor. If ground water is threatened by waste
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Figure 10

EXAMPLES OF ENVIRONMENTAL FATE CHARACTERISTICS WHICH
INFLUENCE THE SELECTION OF ATTENUATION FACTORS

Effect on

As the following characteristics Increase... Atten. Factor
t

For the Protection of Ground Water --
· Depth to Highest Ground Water (including capillary fringe) ./
· Net Recharge (ie, [rainfall] -- [evaporation])
· Characteristics of the Vadose Zone:

Permeability and Porosity ,/
Clay Content ./
Organic Matter Content (for organics) ,/
Ion Exchange Capacity and pH (for inorganics) ,/

· Pollutant Characteristics:

Polarity ./
Ionic Strength (more positive) ./
Volatility (potential for vapor transport) ,/
Viscosity
Degradabllity / Biologic Activity ,/

Octanol/Water Partition Coefficient (Kow) ,/
· Other Constituents that Could Increase Mobility ./
· Topography (Steepness of Terrain) ,/
· Total Pollutant Load (Mass Loading) ,/
· Volumetric Ground Water Flow Rate ,/

· Uncertainty of the Data and Assumptions

For the Protection of Surface Waters --

· Distance from Drainage Courses
· Topography (Steepness of Terrain) ,/
· Pollutant Characteristics:

Volatility (loss to atmosphere) ,/
Reactivity / Degradability ,/
Polarity ,/
Octanol/Water Partition Coefficient (Kow) ,/

· Other Constituents That Could Increase Mobility ./
· Initial Dilution Upon Reaching Surface Waters

(minimum surface water flow vs maximum pollutant flow)
· Interconnection of Ground and Surface Waters ,/
· Total Pollutant Load (Mass Loading) ,/
· Uncertainty of the Data and Assumptions ,/
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constituents, increases in the depth to ground water (thickness of the vadose zone), in the
clay content, organic matter content, ion exchange capacity or pH of vadose zone materials,
in the ionic strength, viscosity, degradability or octanol/water partition coefficient (the
affinity of the chemical for octanol or soil organic matter versus its affinity for water) of the
waste constituent, in the concentrations of solvents or other chemicals that can increase the

permeability of soils or act as carriers for the constituent, in the steepness of the terrain, and
in the rate of flow of ground water will cause the attenuation factor to be larger (greater
attenuation). Increases in the net recharge rate (a driving force for movement of waste
constituents), in the permeability or porosity of vadose zone materials, in the polarity or
volatility of the waste constituent, and in the mass loading of waste constituents will cause
the attenuation factor to be smaller (less attenuation as the constituent migrates to ground
water). If surface waters are threatened by constituents in a waste, increases in the
distance of travel from the site of waste discharge to surface water, in the volatility,
reactivity, degradability or octanol/water partition coefficient of the waste constituent, in
the concentrations of solvents or other chemicals that can increase the permeability of soils
or act as carriers for the constituent, and in the amount of initial dilution that the waste or

leachate would receive upon entering surface waters will cause the attenuation factor to be
larger. Increases in the steepness of the terrain, in the polarity of the constituent, in the
amount of interconnection of ground and surface waters, and in the total constituent
loading will lower the attenuation factor.

Undoubtedly the most important characteristic that must be evaluated in the derivation of
environmental attenuation factors is the relative uncertainty of the data and assumptions
used to describe environmental fate processes. The more uncertainty involved in the
estimation of environmental attenuation factors, the more the assumptions being used in
their derivation should lean in the direction of underestimating the amount of attenuation
expected to occur. In this way, a greater assurance of water quality protection is provided.
The degree of uncertainty in the estimation of environmental attenuation should also be
reflected in the amount of vadose zone and ground water monitoring that is required for a
waste management unit. Greater uncertainty necessitates a greater monitoring effort to
assure that' the environmental fate analysis was protective of water quality.

Note: Because of thegreat uncertainty in environmentalfate analysis, some regulatorsfavor an
approach for setting Designated Levels that does not consider any attenuation between the
initial leachateor liquid waste and waters of the State. Whilethis approach is surely
protective of water quality, it does not appearto befeasiblefrom an economic nor logistic
point of view at thepresent time, since many more wastes would befound to be 'designated'
and would requireClass il or Class I disposal.

Site- and constituent-specific information regarding key environmental fate characteristics
under reasonable worst-case conditions may be used to derive attenuation factors for
specific waste constituents at the site. The DHS publication The California Site Mitigation
Decision Tree ManuaJ,lz_the EPA document Water Related Environmental Fate of the 129

Priority Pollutants?* The Soil Chemistry of Hazardous Materials by James Dragun, _
Handbook of Environmental Data on Organic Chemicals by Karel Verschueren, v and the
EPA publication DRASTIC: A Standardized System for Evaluating Ground Water
Pollution Potential Using Hydrogeologic Settings 28contain useful information and
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procedures that can be used to assess the fate of chemicals in the environment and estimate
environmental attenuation factors for specific waste constituents and site conditions.

Detailed information on many environmental fate characteristics may prove difficult or
impractical to obtain. Therefore, the analysis may be approached initially in a simplified
manner, by using more easily obtainable information on some of the key characteristics and
conservative assumptions about the remaining characteristics to approximate the minimum
expected attenuation. For example, in the analysis of the threat posed to surface waters the
lowest anticipated initial dilution of the waste or leachate into surface waters can be used
as a measure of attenuation. If this type of simplistic analysis can clearly demonstrate that
waste constituents cannot adversely impact water quality, then further and more detailed
analysis may be unnecessary. If a simplified analysis gives inconclusive results or shows
that the potential for water quality degradation may exist, the waste discharger may wish
to obtain detailed information on heretofore undetermined environmental fate

characteristics in order to refine the analysis.

In many cases, resources may not permit a detailed environmental fate analysis for the
selection of attenuation factors. This is especially true where a discharger requires a
preliminary idea of how a waste will be classified. For these cases it is proposed that a
"generic" environmental attenuation factor be chosen in a manner similar to that used by
DHS in the setting of hazardous STLCs. The CAM SOR _justifies the use of a 100-fold
attenuation factor, based on studies conducted by Batelle Laboratories and EPA?, _0 Both
studies stress that the degree of attenuation of waste constituents depends on waste- and
site-specific conditions, as discussed above. It is, therefore, impossible to select an
attenuation factor that will be appropriate for all wastes constituents or all disposal sites
and situations. Expected landfill-to-useable ground water attenuations cited by EPA range
from one to 1,000-fold, based on mathematical models and actual field data. Both the
Batelle and EPA documents selected a 100-fold attenuation factor to conservatively

represent average attenuation of waste constituents as leachate moves to an underground
source of drinking water; however, neither study provides detailed descriptions of which
waste- and site-specific conditions are best approximated by the 100-fold factor.

In selecting a "generic" environmental attenuation factor for purposes of deriving
designated levels, the 100-fold factor should be used in those disposal situations which
provide an "average" degree of natural protection for water quality from the discharge of
wastes under reasonable worst-case conditions. An example of such an average disposal
situation would be a landfill in the alluvium of the Central Valley with a significant depth
(i.e., greater than 30 feet) of soil containing appreciable and continuous clay or silty-clay
strata between the base of the landfill and ground water. For sites that provide less than
this "average" amount of water quality protection (e.g., high ground water or more highly
permeable geologic materials---sandy soils or fractured rock), a lower environmental
attenuation factor, such as one (1) or ten (10) should be chosen. Where a very low degree of

natural water quality protection may exist or for situations in which the mass loading of
waste constituents is likely to saturate environmental attenuation processes (e.g., the
discharge of large volumes of a liquid waste to a surface impoundment continuously over
many years in an area with moderately permeable soils), a factor of one (1) should be used.
A factor of 1,000 may be appropriate in areas that provide a very high degree of water
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quality protection or for constituents that are known to have a much greater than average
degree of environmental attenuation. [Examples of such constituents are free cyanide in
surface waters, copper, zinc, and DDT under common environmental conditions 3.26.]

Whenever sufficient site- and waste-specific data can be obtained, a more thorough
analysis of environmental fate should be substituted for this "generic" attenuation factor
approach. It is the responsibility of the waste discharger to provide this analysis.

3.3.2 Designated Levels for Liquid Wastes

The Total Designated Level for a constituent of a liquid waste is calculated by multiplying
the water quality goal by the environmental attenuation factor that takes into account
reasonable worst-case site- and waste-specific conditions at the proposed place of waste
discharge.

Total Designated Level Water Environmental
for constituent of a = Quality x Attenuation [1]

liquid waste (mg/I of waste) Goal (mg/I) Factor

Figure 11 presents an example of the disposal of a hypothetical liquid waste to an unlined
surface impoundment. In this example, the constituent of concern in the waste is arsenic
and the potential threat to ground water is being considered. Ground water at this site has
the potential for use as domestic supply. The Primary MCL for arsenic of 50 lag/l (0.05
mg/l) has been chosen as the water quality goal, protective of this beneficial use. By
aavironmental fate analysis, the soils between the base of the impoundment and the
highest anticipated elevation of ground water have been estimated to provide a minimum
of "n"-fold attenuation for arsenic. The environmental attenuation factor is, therefore,
equal to "n". The disposal of this waste is proposed to occur over a two year period; thus,
the attenuative processes for arsenic in the soil are not expected to become saturated. The
Total Designated Level for arsenic in the liquid waste discharged to this hypothetical
impoundment is, therefore, equal to (0.05 x n) mg/1. If analysis of the waste shows that its
dissolved arsenic concentration is equal to or greater than (0.05 × n) mg/1, the waste will
not receive sufficient attenuation as it migrates from the impoundment to ground water
and the resulting concentration of arsenic in ground water may exceed the Primary MCL,
thus impairing the beneficial use of the water for domestic supply. This waste should,
therefore, be clas§ified as a 'designated waste' and the impoundment should be required to
meet Class II surface impoundment construction standards. If the arsenic concentration in
the waste is below (0.05 x n) mg/l, the waste does not have the potential to degrade ground
water quality and would be classified as an 'inert waste' for this site. (Obviously, a liquid
waste may not be classified as a 'nonhazardous solid waste'.)

If the arsenic concentration in the waste is close to but does not exceed (0.05 x n) mg/1,
some impoundment construction requirements, such as a single day liner, may be prudent
to ensure that sufficient attenuation exists. This would be especially important if questions
exist about the representativeness of the waste sampling and analysis or if the waste
characteristics are expected to vary significantly over the period of time that the discharge
will occur.
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Figure 11

TOTAL DESIGNATED LEVEL FOR A CONSTITUENT OF A LIQUID WASTE
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3.3.3 Designated Levels for Solid Wastes

The goal in calculating Designated Levels for a solid waste is to determine concentrations
of soluble constituents in the waste above which leachate would be able to carry them to
ground or surface waters in amounts that would cause water quality goals to be exceeded
in those waters. Figure 12 illustrates a scenario of how soluble/extractable constituents of
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solid waste in an unlined landfill or waste pile could impair water quality. As moisture
from infiltrating rainfall or from the waste itself percolates through the solid waste, soluble
constituents are dissolved in the liquid phase. In this way leachate accumulates soluble
waste constituents until it reaches the base of the landfill or waste pile. At that point, this
"initial leachate" poses a water quality threat that is similar to that posed by the liquid
waste considered in Section 3.3.2 above. The same environmental fate processes and

attenuation factors that govern the potential impact of constituents of a liquid waste apply
to constituents of the "initial leachate" from a solid waste. Therefore, the concentrations of
constituents in the "initial leachate" which have the potential to degrade water quality are
equal to the Total Designated Levels for constituents of a liquid waste. Therefore, from
equation [1],

Concentration of Constituent Water Environmental

in "Initial Leachate" (rog/I) -- Quality x Attenuation [2]
that could degrade water quality Goal (mg/I) Factor

At this point, an assumption is made that the concentrations of soluble constituents in the
waste itself (in rog/kg of waste) prior to leaching are numerically equivalent to their
concentrations in the "initial leachate" (in mg/1 of leachate) formed from the waste.
Therefore, from equation [2],

Soluble Concentration of Water Environmental

Constituent in Waste (mg/kg of waste) = Quality × Attenuation [3]
that could degrade water quality Goal (rog/I) Factor

As explained in the CAM SOR,_ concentrations in the "initial leachate" (in mg/l of
leachate) could be lower, but could also exceed the soluble concentrations in the waste itself

(in rog/kg of waste).

Note: Concentrations of constituents in the "initial leachate' should not beconfused with
concentrations of constituents in extract from the WasteExtraction Test. Theyare not the
same. Concentrationsof constituents in the "initial leachate" are the result of the
accumulation of constituents from thewaste as moisture migrates through a landfiUor
waste pile. Concentrationsof constituents in the extractfrom the WETare the result ofa
specific laboratoryprocedurewherewaste constituents are extractedfrom a solid waste by an
extract solution under a controlledset of circumstances. Theextractfrom the WETis,
therefore,not a simulation of the "initial !eachate', but a measureof the amount of waste
constituents that may beleachedfrom the waste in a landfill.

Soluble Designated l,_v,'!s

Extractable concentrations from the Waste Extraction Test are expressed in milligrams per
liter (mg/l) of extract, rather than milligrams per kilogram (mg/kg) of waste. Soluble
Designated Levels for constituents of a solid waste should also be expressed in mg/l of
extract so that direct comparison with results from the WET may be made. However,
conversion from the units of mg/kg of waste to mg/l of extract must take into account the
10-fold dilution in the WET procedure as explained in Section 3.1.2, "Determining
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Figure 12

SOLUBLE DESIGNATED LEVEL FOR A CONSTITUENT OF A SOLID WASTE
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Extractable Concentrations", above. Therefore, an expression for the Soluble Designated
Level for a constituent of a solid waste may be derived from equation [3].

Soluble Designated Level Water Environmental
for a Constituent of a Solid = Quality x Attenuation Factor + 10 [4]
Waste (mg/I of WET extract) Goal (mg/I)
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Figure I2 shows these calculations for a solid waste containing soluble arsenic. The water
quality goal has been chosen to be equal to the Primary MCL of 0.05 mg/l and the site-
specific environmental attenuation factor has been determined to be equal to "n". The
concentration of arsenic in the "initial leachate" that has the potential to degrade ground
water quality is calculated from equation [2], to be (0.05 x n) mg/1 of leachate. The
concentration of soluble arsenic in the waste that has the potential to degrade water quality
is calculated from equation [3] to be(0.05 × n) rog/kg of waste. The Soluble Designated
Level for arsenic in the solid waste at this site is calculated, from equation [4], to be (0.05 x
n + 10) mg/1 of extract from the WET or (0.005 × n) mg/l. A solid waste for which the
concentration of arsenic in the WET extract exceeds (0.005 x n) mg/l would be classified as
a 'designated waste' and the landfill or waste pile would be required to provide Class II
containment under Subchapter 15.

LeachabilityFactorsand Total Designated 12'vcls

If extractable concentrations of a solid waste cannot be determined for particular
constituents, such as volatile organics, analyses for total constituent concentrations are
usually possible. Under these circumstances, Total Designated Levels must be calculated
for comparison with total constituent concentrations in the waste, using available
information on the leachability of the constituents under worst-case conditions at the site of
waste discharge. As shown in Figure 13, only a certain fraction of the total constituent
concentration is available for leaching from the waste and for uptake by organisms upon
which the constituent would have a toxic or deleterious effect. The remainder of the

constituent concentration is immobile or unavailable for leaching due to such factors as
encapsulation in the waste matrix, chemical bonding, or other molecular interactions
within the waste. Information on the fraction of leachable constituent under reasonable

worst-case conditions at the proposed site of discharge may be used to derive a
"leachability factor". The leachability factor is equal to the total constituent concentration
(leachable plus non-leachable) divided by the leachable constituent concentration, in other
words, the reciprocal of the fraction of the constituent concentration that is leachable.

Leachability Factor = Total Constituent Concentration
Leachable Constituent Concentration

= 1 / (Leachable Constituent Fraction) [5]

For example, if it is known that for a particular constituent in a waste, reasonable worst-
case conditions at the proposed site of discharge are able to mobilize one tenth (1/10) of the
total concentration of the constituent, the leachability factor would be equal to ten (10).

Usually, when extractable concentrations of solid waste constituents cannot be determined,
information on the leachable fraction is also unavailable. In these cases, the leachability
factor must be approximated. The CAM SOR, in deriving TrLCs from STLCs for
"persistent and bioaccumulative toxic substances", uses a leachability factor [called the
"bioavailability factor" in that document] of 100 for toxic inorganic constituents and 10 for
toxic organic constituents. The reason for this difference is explained as follows:
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Figure 13

A SIMPLE VIEW OF THE LEACHABILITY FACTOR
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"The organic substances...are generally artificial. Their occurrence in nature is negligible.
None are essential nutrients to humans or animals. Accordingly, humans and animals
have developed few natural defenses to these substances. Most are much more
bioaccumulative and more toxic than the inorganic substances..." 3

The "persistent and bioaccumulative toxic substances" for which TTLCs were derived fall
into several chemical classes, including heavy metals (e.g., arsenic and mercury),
organometallics (lead compounds, organic) base/neutral extractable compounds (e.g.,
chlordane, lindane and toxaphene), acid extractable compounds (pentachlorophenol),
phenoxy acids (2,4,5-trichlorophenoxyacetic acid),, and volatile organic compounds
(trichloroethylene). Most of the waste constituents that have the potential to degrade water
quality (and will, therefore, be considered in the classification of wastes) fall into one or
more of these chemical classes. For this reason, it is recommended that the "generic" 10-
fold leachability factor for organics and 100-fold leachability factor for inorganics be used
in situations where information on the leachable constituent fraction is unavailable.

The Total Designated Level for a constituent of a solid waste may be calculated by
multiplying the Soluble Designated Level by the leachability factor. However, since the
Total Designated Level is to be expressed in units of milligrams of constituent per kilogram
of waste (mg/kg), the Soluble Designated Level from which it is calculated must also be
expressed in these units. Due to the 10-fold dilution in the WET,

Soluble Designated Level Soluble Designated Level
for a Constituent of a Solid = for a Constituent of a Solid x 10 [6]
Waste (rog/kg of waste) Waste (mg/I of WET extract)

The iotal Designated Level for a constituent of a solid waste is, therefore, calculated as
follows:

Total Designated Level Soluble Designated Level
for a Constituent = for a Constituent x Leachability x 10 [7]
of a Solid Waste of a Solid Waste Factor
(rog/kg of waste) (mg/I of WET extract)

By combining equations [4] and [7], the Total Designated Level for a constituent of a solid
waste may be ex.pressed in terms of the water quality goal.

Total Designated Level Water Environmental
for a Constituent = Quality x Attenuation x Leachability [8]
of a Solid Waste Goal Factor Factor

(rog/kg of waste) (rog/I)

A solid waste with total constituent concentrations greater than their Total Designated
Levels would be dassffied as 'designated wastes' and would be required to have Class II
containment at the site of waste discharge.
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3.3.4 Summary of Designated Level Calculations

The Total Designated Level for a constituent of a liquid waste, expressed in milligrams of
total or dissolved constituent per liter of waste (mg/l of waste), is equal to:

Water Quality Goal (mg/I) x Environmental Attenuation Factor

The Soluble Designated Level for a constituent of a solid waste, expressed in milligrams
of constituent per liter of extract from the Waste Extraction Test (mg/l of WET extract), is
equal to:

Water Quality Goal (mg/I) x Environmental Attenuation Factor + 10

The Total Designated Level for a constituent of a solid waste, expressed in total
milligrams of constituent per kilogram of waste (mg/kg of waste) is equal to:

/

Soluble Designated Level x Leachability Factor x 10 or

Water Quality × Environmental Attenuation x Leachability
Goal (mg/I) Factor Factor

If the total concentration of a constituent of a solid waste equals or exceeds the Total
Designated Level but the extractable concentration of the constituent does not exceed the
Soluble Designated Level, the waste should not be classified as a 'designated waste', since
it is the extractable or soluble constituent concentration that has the potential to adversely
impact water quality.

If the total concentration of a constituent in a solid waste is less than ten (10) times the

Soluble Designated Level for the constituent, it would be impossible for the extractable
constituent concentration from the WET to equal or exceed the Soluble Designated Level;
therefore, extraction testing would be unnecessary and the waste would not be considered
a 'designated waste'. This is true because if all of the constituent was soluble, its
concentration would be diluted by ten-fold in performing the WET and the resulting
extractable concentration (in mg/l of extract) would be one-tenth (1/ 10) of the total
concentration (in mg/kg of waste) prior to extraction.

Note: Because the calculation of Total Designated Levels for solid wastes introduces an additional
degreeof uncertainty in theform.of the leachabilityfactor, extractableconcentrations of solid
waste constituents from the WETshould bedetermined and comparedwith Soluble
Designated Levelswhenever possible.

Note: In certain situations, a calculated Designated Levelmay fall below the concentration that is
detectableusing currently available analytical methods. In such cases, the Designated Level
should beset at the "limit of detection' (i.e., if theconstituent is detected, it is assumed to
exceedthe Designated Level). Careshould betaken to specify that the lowest acceptable
methoddetection limit must beachieved by the laboratory.
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Chapter 4 CUMULATIVE EFFECTS OF COMBINATIONS OF CONSTITUENTS

When several chemicals of concern are present in a particular waste, their interactive
environmental/health effects either additive, antagonistic, or synergistic--should be
considered. However, data on the cumulative effects of chemicals is generally not available
in the literature. As a conservative rule, the potential water quality impact of several
constituents that manifest their effects in the same or similar manner should be assumed to

be additive. Constituent groups for which this rule would likely apply include primary
carcinogens, organophosphate and carbamate pesticides, halogenated organic pesticides,
organic solvents, petroleum hydrocarbons, and heavy metals.

Under the additivity assumption, the waste would be considered to be a 'designated waste'
if the sum of the quotients obtained by dividing the concentration of each constituent by its
Designated Level is greater than 1.077

n (Concentration of Constituent)_

if _ > 1.0, then the waste is a [9]

i-1 (Designated Level for Constituent)_ 'designated waste'

This criterion could require the classification of a waste as 'designated' even if the
concentrations of individual constituents are all below their respective Designated Levels.
This indicates that even if no potentially adverse water quality impact is posed by
individual constituents, the combination of constituents does have the potential to impair
beneficial uses of waters of the State.

For example, consider a liquid waste that contains four carcinogenic volatile organic
constituents in the following concentrations:

Measured Hypothetical
Concentration Designated
in the Waste Level

1,2-Dichloroethane 50 gg/I 100 I_g/I
Tetrachloroethylene 250 p.g/I 400 I_g/I
Tdchloroethylene 400 I_g/I 500 gg/I
Vinyl chloride 120 _g/I 200 I_g/I

Each constituent is below its individual Designated Level, however...

50 + 250 + 400 + 120 = 2.5 [10]
100 400 500 200

On the basis of cumulative carcinogenic risk (Z > 1.0), this waste should be classified asa
'designated waste'.

Designated Level Methodology Page 41



i I i iii -- - I I I -- ' ' I i ·

Chapter 5 MINING WASTES

Because mining wastes are usually not discharged together with other wastes and because
the location of disposal often must be close to the area being mined, Subchapter 15 uses
different terms to classify these wastes. However, because of similar properties and class.
definitions, they can be compared to the classifications of other wastes as follows:

Group A = 'hazan;Ious'
Group B = 'designated'
Group C = 'inert'

Mining wastes are to be discharged to mining waste management units classified as Class
A, Class B, and Class C, respectively.

The hazardous waste management regulations of Title 22 of CAC determine the boundary
between Group A and Group B mining wastes. The Designated Level Methodology may
be used to define the boundary between Group B and Group C mining wastes. For
determining whether a mining waste is Group B or Group C, deionized water (in some
cases, adjusted to the pH of local rainfall) may be substituted for the citrate buffer in the
WET only where mining wastes have been shown not to be capable of generating acidic
leachate and where the disposal environment will be neutral or basic, pH _ 7.0 (see
"Determining ExtractableConcentrations" and "Acid-Base Account" in Section 3.1.2 above).
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Chapter 6 SLUDGE AND ASH

§2523(c) and (d) of the "Discharges of Waste to Land" regulations in Subchapter 15 2
indicate that dewatered sewage and water treatment sludges and incinerator ashes "may
be" discharged to a Class III landfill if the Department of Health Services determines that
the waste need not be managed as 'hazardous waste' and, for sludges, if certain moisture
controlling conditions are met in the landfill. This wording appears to preclude the
dassification of these wastes as 'designated wastes'. However, legal staff of the State Water
Resources Control Board has stated that Regional Boards may classify these wastes as
'designated' if they determine that it is necessary to protect water quality? Concurrence is
found in §2510(a) of Subchapter 15, which states:

"Requirements of this subchapter are minimum standards for proper management of
each waste category. Regional boards may impose more stringent requirements to
accommodate regional and site-specific conditions."

· - _ Concurrence is also found in recent correspondence from the Executive Office of the State
Water Resources Control Board, which states:

"...the Regional Boards may, on a case-by-case basis, determine that certain
nonhazardous sewage sludges must be discharged to a Class 11landfill. Such sludges
must meet the criteria of a designated waste as stated in Section 2522(a) of the
regulations on waste discharge to land."

A memorandum from the Executive Director of State Board to the Regional Board
Executive Officers '_ states:

"Until we more thoroughly understand what occurs in waste management units as a
result of...ongoing studies and monitoring, we should continue to allow disposal of
municipal wastewater sludge in those Class III waste management units where problems
are not evident or evidence does not exist that a particular problem is likely to occur.
Exceptions must be justified on the basis of specific technical evaluations of the site and
the waste in accordance with the present language of Subchapter 15."

The Designated Level Methodology can provide this technical waste- and site-specific
evaluation. Where the evaluation indicates that waste constituents have the potential to
cause water quality degradation, non-hazardous ashes and sludges should be classified as
'designated wastes'. As explained in Chapter 3 of this report, the classification would
apply specifically to a particular waste and a particular site. Thus, not all sludges and
ashes are expected to be classified as 'designated wastes' under this methodology and what
is classified as 'designated' may not be so dassified at a different disposal site that is more
protective of water quality. As shown in Chapter 7 below, disposal in a Class I or Class II
unit is not the only option for the discharge of a sludge or ash waste that is classified as
'designated'.
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Chapter 7 RE-USE OF 'DESIGNATED WASTES'

Under the Subchapter 15 regulations, 2 disposal at a Class I or Class II waste management
unit is not the only option for the discharge of a waste which has been classified as
'designated'. Exemptions listed in §2511 of the regulations permit the re-use of a
'designated waste', provided that the use does not threaten to degrade water quality. A
waste-, use-, and site-specific evaluation must be made to determine whether waste
constituents would be available in concentrations that could cause water quality goals to be
exceeded and beneficial uses to be impaired.

7.1 Soil Amendments

§2511(0 permits the re-use of a waste as a soil amendment under certain conditions. Re-
use as a soil amendment may provide a lower cost alternative to Class I or Class II disposal
for such wastes as sewage treatment sludges and incinerator ashes. A waste that contains
constituents in excess of Designated Levels may still be used for this purpose provided that
the following conditions are met:

1) the waste is not 'hazardous';

2) loading rates of the waste to the soil are such that constituent concentrations in soils
remain below Designated Levels for the site (i.e., the resulting concentrations in soil
will not pose a threat to ground or surface water quality) and below levels which
would be injurious to plants or crops or, through plant uptake, to consumers of crops
from the site;

3) waste application is controlled to prevent direct constituent release to surface waters
via tail water from the field; and

4) the waste is shown to provide a benefit for the soil on which it is applied, such that
the re-use does not simply constitute disposal.

A site monitoring program should be implemented to ascertain compliance with points (2)
and (3) above.

7.2 Recycling

Recycling of 'designated wastes' is permissible under §2511(h) of Subchapter 15. A similar
site-, waste-, and use-specific analysis would be necessary to demonstrate that water
quality is protected and that the recycling is not just disposal. The party proposing the
recycling should provide this analysis to the appropriate Regional Water Quality Control
Board for review and approval.
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Chapter8 CLEANUP LEVEL DETERMINATION
AND CONTAMINATED SITE MITIGATION

One of the most crucial determinations made in the cleanup of a contaminated site is what
concentrations of contaminants can safely remain without the need for further remedial
action; in other words, "ho TMclean is clean?". These concentrations are often called
"cleanup levels". Ideally, all contaminants should be removed and the site returned to
"background" conditions; however, removing every molecule of a contaminant is often
technologically infeasible and may not be the best use of economic resources. A method for
determining what is safe to leave at a site is, therefore, necessary.

It is important at the outset of cleanup to establish goals for the mitigation effort. Ground
water should be cleaned to the level where beneficial uses are restored (i.e., water quality
goals are not exceeded). Soils should be removed or mitigation provided such that the
remaining contaminants do not pose a threat to water quality, or to human health or the
environment through direct or indirect pathways. If naturally occurring concentrations of
constituents in waters or soils at the site ("background") exceed these cleanup criteria, the
background levels should guide the cleanup effort. If background levels are lower than
cleanup criteria, cleanup to background levels may also be appropriate if technologically
and economically feasible (see the discussion of the State Water Resources Control Board
Resolution No. 68-16, "Statement of Policy With Respect to Maintaining High Quality of
Waters in California" in Section 3.2 above).

Under the Health and Safety Code, §25356.1, DHS and the Regional Water Boards share the
responsibility for remedial action at sites contaminated with toxic and hazardous
substances. Subsection (c) of that section lists six factors that must be considered in the

development of a remedial action plan (RAP) for such sites. These factors are:

1) health and safety risks at the site;

2) the effect of contamination or pollution levels upon present, future and probable
beneficial uses of contaminated, polluted, or threatened resources;

3) the effect of alternative remedial action measures on the reasonable availability of
ground water resources for present, future, and probable beneficial uses;

4) site specific characteristics;

5) cost effectiveness; and

6) potential environmental impacts.

The terms "present, future, and probable beneficial uses" dearly reflect wording of the
Porter-Cologne Water Quality Control Act (Water Code, Division 7) and mandate the
direct involvement of the Regional Water Boards in the cleanup and/or prevention of
water quality impacts from contaminated sites.
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The Department of Health Services has recently developed extensive technical guidance on
cleanup level determination for the prevention of toxicologic impacts on humans and other
"biological receptors of concern". The procedures in this guidance, entitled The California
Site Mitigation Decision Tree Manual, :s reflect the legislative mandates that govern the site
mitigation activities of DHS and, to a large extent, those of the U.S. EPA. However, the
legislative mandate to protect all present and probable future beneficial uses of waters of
the State, contained in the Porter-Cologne Water Quality Control Act and policies
promulgated thereunder, require the State and Regional Water Boards to approach site
mitigation from a.somewhat .different position. The three main areas of difference between
the DHS and Water Board ",_pproaches to the cleanup question are summarized in Figure
14. The State and Regional Boards must prevent even non-toxicologic endpoints of
contamination (e.g., taste and odor, reareation impairment) and endpoints_that do not
involve biological receptors (e.g., industrial use). The State and Regional Boards may
require cleanup to levels below those that appear to protect all beneficial uses of water in
order to account for the incompleteness of our current knowledge of environmental fate
processes and the effects of contaminants as well as to address the allocation of water
resources among potential users (i.e. if an individual is permitted to contaminate a body of
water up to the water quality goal, there exists no room for additional contamination).
Finally, the mandate to protect probable future uses of water require the State and
Regional Boards to seek cleanup of even on-site waters to levels that will permit their
future use.

For the reasons stated above, it is necessary for the State and Regional Boards to have a
methodology to determine cleanup levels from a perspective of beneficial use protection.
The Designated Level Methodology can fill this need. The threat to water quality posed by
constituents of a contaminated soil is similar to the threat posed by constituents of a solid
waste in an unlined landfill or waste pile, as seen by comparing Figures 12 and 15. These
two situations share the same environmental fate processes that govern constituent
attenuation and the same goal of beneficial use protection. By applying analytical
procedures relevant to reasonable worst-case conditions at the site to determine the
concentrations of constituents that are potentially available for migration to water (see
Section 3.1 above) and by deriving site-specific Designated Levels for c6nstituents of
contaminated soils, the necessity for cleanup or mitigative measures for water quality
protection should be apparent.

In many cases, the exceedance of Designated Levels by constituents of contaminated soils
does not necessitate soil removal and re-disposal. It does indicate that mitigation measures
are necessary to prevent potential water quality impacts.

As in waste classification, Designated Levels derived for use as cleanup levels should
reflect site- and constituent-specific characteristics whenever possible. The water quality
goals used in the assessment must be applicable to the present and probable future
beneficial uses of the water resource being protected or deaned-up (see Section 3.2 above).
To reduce the level of uncertainty, extractable constituent concentrations from the soils
should be compared with Soluble Designated Levels whenever practicable. The selection
of extractant (dtrate buffer or deionized water) should reflect the potential for acidic
conditions at the site. Finally, care should be taken to account for the combined effects of
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Figure 14
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combinations of constituents at the site, either on constituent mobility or on toxicologic
endpoints (see Chapter 4 of this report).

The Designated Level Methodology is not designed to account for all potential impacts of a
contaminated site (e.g., airborne migration of toxic constituents). Therefore other agencies,
such as DHS and the Air Resources Board must be involved in site investigation and
decision making processes. The Designated Level Methodology is intended to complement
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Figure 15
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the procedures of these and other agendes to assure the protection of human and
environmental health and water quality. Where one agency's cleanup levels differ from
those of another for the same site, the more restrictive levels will protect both agencies
concerns and it is these levels that should guide the site mitigation effort. It is, therefore,
imperative that all agendes with potential concerns be brought into the decision making
process as early as possible.
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Appendix I

CALIFORNIA WASTE EXTRACTION TEST (WET)

Title 22 of the California Code of Regulations,
Division 4, Chapter 30, §66700.

California Register 85, No. 2
12 January 1985
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_ zNvmo__ HEAL_ TITLE ee
(p. 1800.?8) (_ mi,_ s-_,_)

NOTE: The underlined phrase below should be ignored

if WET results are to be compared with Soluble

Designated Levels or water quality based cleanup
criteria.

_. Wine Eatnet_ Teat (WET).
(i) T_ W_ c_ert_h___in t!_ aection_Ii be ua_cito_e the ,tmount

of extractable mlmanee in · wrote or other material u set forth in Section
_____(i).

(b) F.zeept u provided in Section 66700(d), the WET dudl be carried out if
totalconcentrationin the waste, or other maumaL of mv _,tmee

iaSection_ or exceeds , STIX: eoncentra nsvalue,rd not

other materiah, which hive been prepared, or meet the conditions,for anai)_is
asset.forth in subsectiom (c) md (d) of tim _eet/on.Methodsusedfor analysis
for totaleoneenttmtiomofsukntanceslistedin Section_899 shallbethose_ven
in the followingdoeumenbor alternatemethodsthathavebeenapprovedby
the Delnrtment lmrnmnt to Section 66a10(e):

(1) .For m_d. idements and their eompoun&, the waste shall be d_ested
_...aee?c_..'.to theindicted methodsd_bed in Test Methodsfor Ewluat_alg
Solidwute, Ph_icalIChemical Methods ', SW-846,2nd c_lition,U.S.Environ-
natural Protection Agency, 1982:



TITLE 22 sNv_o_'rr_ _ $_
t_ gl.Ne,_-._-_ (p. 1800.79)

(A) All_ metld elements and their compounds, except heuvllent chro-
mium: Method 3050.

(B) Hexavldent chromi-m: Method 3060.
. (2) For the following subst_lees, the indie_t_l methods ss descri._ in
'Felt Methods for Ev_t'm_ Solid Waste, Phyi:_l/_ Metho_ ', SW.

846,llml _ UX F__ud Protection Agency, 1982shall be utili,_d:
(A) Antimany:.Method 7040or Method 7041.
(B) _ Method 7_0 or Method 7061.
(C) Barium: Method 7080or Method 7081.
(O) C__tmtum:Method 7131.
(E)Total chromium: Method 7190.
(F) Meel 71. M t,d or 7197.
(C) Method 7421.
(H) Mercury. Method 7470or Method 7471.
(011!Nickel: Method 7U0 or Method 7_1.

Sote_i_ Method 7740or Method 7741.) _ Method 7760or Method 7761.
_)_.. Method 8010or Method 8240.

il_)) Pe*,t_'hlo_ Method 8040,Method _50 or Method 8270._ Chlord_e, DDD, DDE, DDT, Die,in, Heptnchlor,
Tamphene _nd P(_S: Method 8080,Method 8_0 or Method 8270.

(O) $,4.D__ acid _ 2,4,5-tricMorophenoxypropionic
Method 8150.

..(3) For the following su_ the mdicat_l methods ss described in
M_hods for _ Anal)_s of W_r u_d Wastes", EPA-_014-79-_0, U.S.

Eaviromm_l_l _on Alg_acy,1979shall be u 'utize_
(A) _ Method 210.1or Method 2109-
(B) Co_t: Method _tg.i or Method 219.2.

(C) M_b_/e_hod 220.1or M_:hod 220-2-
(D) unr Method 246.1or Method
(E) Method 279.1or Method T/9._
(F) V_m_limm Method _5.1 or Method
(G) Zim,:.Mwdxxi_.1 or Method 28_.
(H) Fluoride:.Method 540.1,Method 3401 or Method 340.3.

,, (4) For the _ mb_mmce_ the indicated methods is described in
blmmai of Amb/tie_ M,eS_, for the Amd_ of Pesticides in Hunum _d

En_t_d Samples', EPA-_I0/8-804}BS,U.S. Environmenl_ ProtecUon
Ag_ocy,1980shill be u_l_-_i:

(A) ]C_X_**Seeti_ _A,(_),(a).
(B) l,_?,8-Temudxiorodibemm-p_o,m_:Sectmn9,C.
(5) Formdoestm,the indicated method asdescribed in the Federal Regi.C_r,

Volume 47,Number 103,Appendix A, pages 2337f_233_, May 7, 1982shallbe
u_lt_,nvi

(e) S_mple_,h.ll be prep_t,_! florm-udysi_for total and ex_ctnhle content
of sui_t_x_ listed in Section _ (b) and (c) ss follows:



_/m _vmO_AL m_,LTH TITLE ao
(p. 1_00_) I_ _ a_.s-_._)

(1) Type i: If the wute or other mateml ts amillable solid, the mmpb .k-n
be _pemd'_, orshallbe milled to pm, throufh a No. 10 (two-,fik-,,,ter)
mu_krd ueve _ it a u_yv. ed_ ILthe rumple ecamm m_._ble K_
pmm_ wtdeh do not p,d, dm_'_- _ · bio. l0 _ and wb_._

benmwYeci, tiw EmtEmt_ b'/_ amwuw_
_mu_ _ theMme orotb_ _ d_m'remov_ d

trw _ em3_meowpw_kw _ bemiibcl to _ _ aNo. 10_
_ tim be eami_m_ sod mwcl well with ti_ _ _aic_ _

throosh the tieve without mlilh_. The reconmUtu_ mmpie tlMnshall be
mdy_u ' ta tim s_-Uon.

solids in Which the so]ids eom_itute five*tenths (0,5) ]percent by _weight or

gr_m _ the m_ok, t_ _ and_ _n be _ by mt_n
· th,ou_ a0.48mler_ _ tlim. Thru_ moot_=mdi_tobedm_-

· rated u IntUalF!ltnRe. IU vohnne is (btmmtned, md it hJretnmed. 'llJe mpc-
rated so&b shall be roved in a No. 10 sieve and my nmfftd_ emueow

,oad, ? m,,=.
dudlbe milled topm tm.ou_ a ;No.10mn,e ma mmu_ n_ombtned wna moil.

_,a_ _,,d_ · · ,
millilil_n d_ liO_fiO_ per _rnm d d _ be ut_d with Iqp!_ropri-
ate _ f_r _nr_Uoa vmel sizt At_ omq_oa d s_idi _m_e-

the _tmred e%trBatlnt is oclnbined with _ Fd-trate mixed t.horo_hly
modtmlyzed,m6escrit__ambmem_u(f)(3).

(3) Type ',ii.If the wasteor other _ is ii atm_ and aonmtl_ble
dudfe, durry, or oUy,tmrry._ msim_ nmm'i_ it dMl be uddyzed ._ received
unlessit conhfi_ _ _ w_d irrelevant solidpertielesof the
kinds described in paragraph (e) (1) of this _ If it oontmimmeh solid
particles and they s.re of such s_zess not to pan through a No. 10sieve, they
shall be removed to the extent feasible by si_.hanicaFmeans and discarded.
The remainder of the nmple IhaU be anid_ u prescribed in this section.

(4) If it is necesmry to dry a solid sample or.the solids frmetionof a sample
be&_remvtng, milUngor removal of _ solids,or ff a sample is dried
prior to analym, dl weilghtlomm due to drying d,-u be determined, and these
lossesmd the eoadittom d _ shall be reported.

(d). ff the waste orother mlter_ is a liquddeon.raininglessthan five*tenth_

_. _ WIRe _ _,e_ .. I:lYh_d_ MiSt, Ur the tottl eonee_t3'a.
tion in the waste of my subt_ees listedin Section 66899exceeds the
value given for that substance. If, however, the total concentration ts lets than
the TI'L_ isute_meedsthe STL_ when expressedon a mmi_ams per liter basis,
the waste or other matra-iaishall be filte/ed through a0.4,5micron membrane
filter, the solids discstrdedand the fill_ate shallI_e analyzed directly for the
substanceslisted in Section __t_0___.The waste shallbe elassffedas a hazardo-_
waste ff the eoneentzation in the filtrateof anyof the substanceslisted mSection
60699exceeds the 5TLC value given for that substance.



Tr_ 22 ENVIRONMENTALHEALTH §68700
meem_ _ No.a--l-_l.,_ (p. 1800.81)

(e) The WET extraction solution _ eomtJt of 0_ M sodium citrate a: pH
.5.0-':'03, which isprepered by tilnrating an appropmte amount of analytical
grade citric acid in deionized water with 4.0 N NaOH, except that the extraction
solution for the determination of chromium (VI) shall consist of deionized
water.

(f) The extraction procedure shall be as follows:.
(l l F'g_/grams of sample, or less if it is a type ii sample prepared pursuant

to mbeection (c) (2), obtained pursuant to subsection (c) or (d) of th_ section
shall be phsced in a cleea polyethylene or glass eouUtiner deqnated the Treat-
me,ut, c_oable of physically wid_ancling the extraction procedure and which
was rimed previously with, in mcces.ion, an aqueous hi ratio by volume mtric
acid solution and deionized water, ff the extract will be analyzed for any of the
organic mbstances listed in Section _(c), a ghm container shall be use&
Furthermore, a container of the same size, shape _ material shJdl be used for
an_ designated as the Blank which shall be oas'tiedthrough the same
procedure as the Treatment, but without addition of _ sample.

(2) Five hunch'edr_illillters of extrLetiou solution, or lessif the wastesample
isa type ii mmpiep __ pursuant to subsection (c) (il) shall be added to the
Treatment and Blank eoutainer{, which shall be then fitted with covered air
scrubben extended well into the extraction solulfionsand Rushedvigorously
with nitrogen gas for 15 minutes so as to remove and exclude atmospheric
oxygen from the extractton medium. If the sample is to be analyzed for any
volatfie substance,such as triehlotoethylene, the _unple shallbe added after
deaeration with nitrogen to avoid vol, 'tdizationlol After deaeration the con-
tainersshall be quickly sealedwith tightly fitting caps,nd agitated, usinga table
sksker, an overh_d stirrer or a rotary extractor, operated at a speed which shall
nuun_ the sample in a state of vigorously alj_tated mspen_on. Required
equipment is described in test method 1,310in "Test Methods for Ev*luat_g
Solid Wute, Physic_llChemie_ Methods', SW-84&,_nd edition, U.S. Environ-
mental Protection Agency, lgS_ The temperature during the extraction shall
be maintained between 20 and 40degrees centigrade. After 48 hours of extract-
ing, the contents of the Treatment and Blank containers shall be either filtered
directly or centrifuged and then filtered. Filtering shall be through a medium
poromty pre_ter and then through a 0.48 micron membrane Rker, using a
clean, thick-walled suction flask. For coarser solids, pref_tration shall notbe
necessary.Pressure_itraUon shall be an optional alternative to vacuum filtra-
uon. Lfthe extracts are Firstcentrifuged, glass or polyethylene bottles shall be
used as prescribed/or extraction. For very fine sotids, centrifuging at as high
as 10,000 X G rrm), be necessary. Alter centnfugation, the liquids shall be de-
canted, preRkered if neces__ry, and then passed through a 0.4,5micron mem-
brane filter. AL1filters shall be of low and identified extractable heaw metals,
fluoride and organic chermcLLscontent.

(3) If the Rltere_! extracts are to be analyzed only for the metal elements
listed in Section _,._g(b}, the Rltered extracts f'rom the Treatment and Blank
shall be tran.derred to clean polyethylene bottles and acidified with mtnc acid
to five percent by volume _-'id content soon after each extract is filtered. For
those wastes or waste materials classified under subsection (c)(2), the Treat-
merit sh_ be the Initi_ Filtrate combined with the extr_t generated by the
WET extraction of the umtially separated solids. Similarly the Blank in this
instance shall be the RlU'ategenerated by the WET Blank accompanying the
initially separatedsolids,to which ts subsequentlyaddedavolume of deiomzed



_ _o__ _TH TITLE ee
(p. laOO_) (_ al. _ _.._._)

water equivalent to that cf the laiUal Rlermte.Throe procedures shall be fol.
knved prior to _ of Trmm_mt md Blank_luUma with nitric acid
to ave pegeent (by veaume)wid cQateat. The bottle dudl _ be stored at
roeea _mre or 6rmmn.ff the MtrKts are also to be aualy.z_ for the
orgmme_ Um_ ia Set,on_(c), or for theoripu_ _ only,

to dean y_ae

_ but shall be frozm soea mReteach _ ts obtamed md heal _
antii d_ a-y _ U_B, wml_ d_ _m_ rare_ _thm _1ho_.

(g) Samplemalym ami dm ere,tmeut_ beasfollows:
(l) Each of the [Utled _ from the Treatment and Blank

shallhavebeen_ to ave percent by volume nitric md, and stored at
r.o_a_..rare or fram ia po!yethHeaebottlesorkeptfrozeuwithout
mddi_ _ _ m gl_ bo_ m_ _ day c_ _ym, u l_mcrib_ F.a_ of
u_eexuactssh_ bethmxsa_ mixedjustpriortobei_ __ _
for the substancel listed ia Seetice _eee in order to detename wheth_ the
extrmeud_ _eaUo_ (EC) m the waste or other umterial ea_eds the
STLC for any of the wbmaees Listed.The _ sha!l_ amd_ aecordmg
to the procedureskieatkrssdia Sect_m e6'/00(b)(2), (b) (3) ud (b)(4).

(2) The net EC of · mbmace m the TtmlammtsLmplewhich is listedin
Section_ shmUbe clk'uhted md reported as mi!iierlU2_ per liter of sample
(rog/l). _ vldue is derived m/_ermbtr_dng the coaeeatrml_a of the mb-
staueem theappropmteBlank extractfrom _ conceatmion determined m
the T_t extract.
NOTE: Adatheritl, eited: Seetlom _ IBl41 and IBla0, Health taxi .YmfetyCode. I_f_r*

Section mi41, Hmdth md Smfety C_____
HISTORY:

1. F..dttor_ c_,,,_t_a akd 10,S.&_dlMql_t_d M_ctive 10-_-84 (!tej_er 84,.No. 41).
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by Andrew A. Sobek, et al, West Virginia University
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March 1978
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1.3 PREPLA_NNING TOTAL MINING OPERATION

!.3.1 Acid-Base Account

In the humid areas of the United States, the toxicity associated with acid

results largely from the oxidation of iron disulfides. This process takes

place when earth disturbance activities such as mining (Temple and Koeh_ler,

1954; Hill, 1970) and highway construction (Miller et al., 1976) expose iron
d/sulfides to the atmosphere. Since the public in the United States has

supported legislation that acid-toxic or potentially toxic materials

(a source of pollution) will not be left exposed, the need for a basis to
evaluate overburden materials arose.

Acid-base accounting is a dependable criterion by which overburden materials
can be evaluated. An acid-base account consists of two measurements:

(1) total or pyritic sulfur and (2) neutralization potential. The

accounting balances maximum potential acidity (from immediately titratable

sources plus sulfuric acid equivalent calculated from total sulfur) against

' ' total neutralizers (from alkaline carbonates, exchangeable bases, weather-

able silicates or other rock sources capable of neutralizing strong acids
as measured by the neutralization potentials ).

The total or pyritic sulfur content (see 3.2._) accurately quantifies

potential acidity of materials when all sulfur is present as a pyritic

m/neral. When gypsum is found in an overburden sample or the materials

are weathered, sulfur occurs in the form of sulfates. Samples high in

organic carbon usually contain organic sulfur. When part of the sulfur

occurs in nonacid-producing forms, the maximum potential acidity as calcu-

lated will be too high. It is for this reason that such calculations are

referred to as maxim,,m- and that in doubtful cases appropriate acid and
water leachings should be made to rule out those forms of sulfur which do

not produce acid (see 3.2.6). Then from the stoichiometric equation of
pyrite oxidation, the m-_imum potential acidity can be calculated in terms

of calcium carbonate equivalent. Overburden material containing 0.1%

sulfur (all as pyrite) yields an amount of sulfuric acid that requires
3.125 tons of calcium carbonate to neutralize one thousand tons of the

material. The neutralization potential (see 3.2.3) of overburden materials,
the second component of a net acid-base account, measures the amount of

neutralizers present in the overburden materials. This measurement is

found by treating a sample with a known amount of standardized hydrochloric

acid, heating to assure complete reaction, and titrating with a standardized

base. The result is then expressed in calcium carbonate equivalents. When

balanced against acidity from the total sulfur measurement, a net acid-base
account can be made.

From the acid-base account, potentially toxic material is defined as any

rock or earth material having a net potential deficiency of 5.0 tons of
calcium carbonate equivalent or more per 1000 tons of material. The 1000

tons is based on the assumption that an acre plow-layer contains 2 million

pounds of soil. Regardless of the acid-base account, materials which have

a pH of less than h.O in a pulverized rock slurry in distilled water are
defined as being acid-toxic.
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The choice of the deficiency of 5 tons of calcium carbonate equivalent per
1000 tons of material am the division between toxic and non-toxic material

obviously is arbitrary. However, when applied to the large number of samples
studied during the past several years of minesoil research at West Virginia
University, it corresponds to other supporting laboratory information about
these samples as well as to e_ensive field experiences with minesoils

developing in the different rock types. If rock or soil samples were defined
to be toxic at much lower calcium carbonate equivalent deficiencies than 5
tons per 1000 tons, we would be declaring many of our native soils to be

toxic. On the other hand, with deficiencies much greater than 5 tons per

1000 tons, toxic concentrations of plant-available al,,m4num and pH values
below h.O often develop rapidly.

Rock type is incorporated with the acid-base account because it is useful
to categorize the materials which comprise coal overburdens. Knowledge of
the rock types can provide an estimate of the texture and base status of

a future minesoil, as well as stability of rock fragments. For example,
sandstones containing moderate amounts of pyrite and lacking sufficient

neutralizers became active acid producers when exposed to the atmosphere.

The properties previously discussed are represented graphically in Figure 1.
There are two zones of acid-toxic materials (the 16.2 to 17.1 m and the 20.7

to 21.6 m depths) indicated by pH values of less than h.0. Both zones
contain enough sulfur to continue to overwhelm the small a_.w__untof neutra-

lizers present. Thus, these materials have the potential for remaining
acid-toxic unless large amounts of neutralizers (50 and 80 tons calcium

carbonate equivalent per 1000 tons of material, respectively) are added.

In addition, there is a zone of potentially toxic material at a depth of
13.h to 16.2 m and two zones below the 23 m depth (underlying the first
coal and overlying the bottom coal), which are defined by a calcium carbonate

deficiency of more than 5 tons per 1000 tons of material even though the pH
is above 4.0.

Non-toxic zones, which exhibit varying amounts of excess neutralizers, exist

from the surface to a depth of 13.2 m, from the 17.1 to 21 m depth, and
from the 24._ to 25.4 m depth. These materials can be removed and replaced

in sequential order, selectively blended before replacement, or totally
blended before replacement. Other methods of handling the overburden

materials would include utilization of the limestone, after crushing, as a
source of neutralizers to be blended with the potentially toxic materials.

The acid-base accounting method provides a useful tool for evaluating over-
burdens in the humid areas of the United States, since it is useless to look

for plant toxicities from elements such as aluminum, boron, etc., until the
acid problem is eliminated.
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10. Label vial with the sample identification shown on the field container.

11. Mix sample thoroughly by tumbling the vial end-over-end before

subsampling for laboratory procedures (primarily chemdcal analyses).

3.2 CHEMICAL METHODS

9'2.1 S,,----7

Chemical methods for characterizing overburdens and minesoils are given.

For a particular parameter, e_re than one method may be listed. This will
-llOW the user of the manual some freedom of choice.

The determination of toxic or nontoxic materials due to acidity is over-

riding in importance in the Appalachian and Eastern and Western Interior
Coal Provinces. The methods for determining toxic or potentially toxic

materials are given high priority and are listed at the very front of the
chapter. Methods 3.2.2, 3.2.3, 3.2.h, and 3.2.6 are used to detern_ne the
acid-base balance of m_nesoils and overburdens.

Next in i_q_ortanceis the nutrient status of the overburden m_terials.
Nutrient eta=us can be measured by using methods 3.2.5, 3.2.6, and 3.2.15.
These methods give a measure of plant nu_rien%s such as phosphorus,
potusium, calcium, magnesium, mud nitrogen. A _uovled_e of what plant
nutrients are contained in an overburden material enables the mine operator
to efficiently plan the mining operation so that full advantage can be
taken of these nutrients in the resulting minesoil.

For more intensive study of minesoils and overburden materials, procedures
for determining the cation exchange capacity (3.2.16 and 3.2.17) are given.
Ways of estimating the lime requirement in m/nesols are presented in
methods 3.2.7 through 3.2.10. Also, methods applicable to arid and semi-
arid regions have been included.

3.2.2 Paste pH

3.2.2.1 Principle--

Perhaps the most com_nly measured soil characteristic is pH. Soil pH was
defined by Sorensen (1909) as the negative logarithm of the hydrogen-ion
concentration. However, in actuality, hydrogen-ion activity is measured

instead of hydrogen-ion concentration.

Soil pH is measured by a glass electrode incorporated with a pH meter for

this procedure. Water is added to the sample forming a pas_e. The electrode
is placed in the paste with pH being read directly from the meter.

3.2.2.2 C_nt s--

Six factors affecting the measurement of pH are: (1) drying the soil sample

during preparation; (2) soil:water ratio used; (3) soluble salts content;
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(h) seasonally influenced carbon dioxide content; (5) amount of grinding

given the soil; and (6) electrode Junction potential (Jackson, 1958; Peech,
1965 ).

Care must be taken to insure electrode life and accurate pH measurements:

(1) Electrode should not remain in the sample longer than necessary for
a reading, especially if more alkaline than pH 9.0. (2) Electrode should

be washed with a Jet of distilled water from a wash bottle after every
measurement (sample or buffer solution). (3) Electrode should be dipped

in dilute (1 part acid to 3 parts water) hydrochloric acid for a few seconds
and washed with distilled water to remove any calcium carbonate film which

may form, especially from alkaline samples. (h) Drying out of the electrode
should be avoided. Electrode is cleaned and suspended in distilled water

(which is protected from evaporation) for stora6e. (6) Place pH meter in
standby position when electrode is not in a solution (Jackson, 1958; Peech,
1965 ).

·. The pH meter and electrode should be standardized with buffers d/ffering by
3 or _ pH units, such as h.0 and 7.0, before begizlning a series of
measurements. After every tenth measurement, recheck the standardization
with both buffers. Care should be taken not to contaminate one buffer
with the other buffer or with the test solution. Never return used

standard buffers to their stock bottles. The procedure describes the
technique for measuring pH with a glass electrode and meter. If pH is
taken in the field using color paper strips or indicator solutions,

modification will have to be made by qualified personnel to the procedure.

3.2.2.3 Chemicals--

1. Standard buffer solutions, pH 2.00 and pH 7.00.

2. Distilled water (H20).

3.2.2.4 Materials--

1. pH meter (Corning model 12 or equivalent) equipped with combination
electrode.

2. Paper cups, 30 ml (1 oz) capacity.

3. Plastic cups.

2. Stirring rod.

5. Wash b_tle containing d/stilled water.

6. Balance, can be read to 0.1 g.

3.2.2._ Procedure--

1. Turn on, adjust temperature setting, and "zero" pH meter per
instruction manual.
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2. Place pH h.0 and pH 7.0 standard buffers in two plastic cups (one
buffer in each cup). NOTE: NEVER return used buffers to stock bottles.

3. Place electrode in the pH 7.0 buffer.

2. Adjust pH meter to read pH 7.0.

5. Remove electrode from buffer solution and wash with a Jet of d/stilled
water from a wash bottle.

6. Place electrode in the pH 2.0 buffer and check the pH reading. NOTE:
If pH meter varies more than + 0.1 pH u_its from h.O, something is wrong
with the pH meter, electrode, or buffers.

7. Weigh 10 g of less than 60 mesh material into a paper cup.

8. Ad_ 5 ml of distilled water to sample. NOTE: Do not stirl Allow water
to wet sample by capillary action without stirring. With most overburden and
minesoils materials, the 2:1 (soil:water) ratio provides a satisfactory paste

for pH measur-_-nts; however, for the very coarse textured and the very fine
textured material, more material or water can be added to bring the soil near
saturation. At near saturation conditions, water should not be puddled nor
dry soil appear at the surface.

9. Stir sample with a spatula until a thin paste is formed adding more

water or,soil aa required to keep soil at saturation point. NOTE: At
saturation, the soil paste glistens as it reflects light and the mixture
slides off the spatula easily. Wash the spatula with a Jet of distilled
water before stirring another sample.

10. Place electrode in pemte and move carefully about to insure removal of
water film around the electrode. CAUTION: Do not trap particles between

electrode and inside surface of the sample container. Electrodes aret

easily scratched. C_tact between paste and electrode should be gentle to
avoid both impact and scratching da_e, especially in sandy samples.

11. When reading remains constant, record pH and remove electrode from

paste. Carefully wash electrode with distilled water to insure removal of
all paste. If all pH measurements are completed, the electrode should be

stored in a beaker of distilled water. NOTE: Al' er ever !0 samples, check
meter calibration with standard buffers.

3.2.3 Neutralization Potential

3.2.3.1 Principles--

The amount of neutralizing bases, including carbonates, present in over-

burden materials is found by treating a sample with a known excess of
standard/zed hydrochloric acid. The sample and acid are heated to insure

that the reaction between the acid and the neutralizers goes to completion.
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The calcium carbonate equivalent of the sample is obtained by determining

the amount of unconsumed acid by titration with standardized sodium

hydroxide (Jackson, 1958).

3.2.3.2 Comments--

A fizz rating of the neutralization potential is m_de for each sample to
insure the addition of sufficient acid to react all the calcium carbonate

present.

During digestion, do not boil samples. If boiling occurs, discard sample

and rerun. Before titrating with acid, fill buret with acid and drain

completely. Before titrating with base, fill buret with base and drain

completely to assure that free titrant is being added to the sample.

3.2.3.3 Chemicals--

1. Carbon dioxide-free water: Heat distilled water Just to boiling in a

' beaker. Allow to cool slightly and pour into a container equipped with
ascarite tube. Cool to room temperature before using.

2. Hydrochloric acid (HC1) solution, 0.1 N, certified grade (Fisher So-A-54

or equivalent ).

3. Sodium hydroxide (NaOH), approximately 0.5 N: Dissolve 20.0 g of NaOH
. pellets in carbon d/oxide-free water and dilute to 1 liter. Protect from

CO2 in the air with ascarite tube. Stan4Ardize solution by placing 50 mi of
certified 0.1 _N HC1 in a beaker and titrating with the prepared 0.5 N NaOK
until a pH of 7.00 is obtained. Calculate the Normality of the NaOH using

the following equation:

N2 = (N1V1)/V2, where:

VI --Volume of HC1 used.

N1 = Normality of HC1 used.

V2 = Volume of NaOH used.

N2 = Calculated Normality of NaOH.

h. Sodium hydroxide (NaON) approximately 0.1 N_: Dilute 200 ml of 0.5 N
NaOH with carbon dioxide-free water to a volu_e of 1 liter. Protect from

CO2 in air with ascarite tube. Standardize solution by placing 20 mi of
certified 0.1 N HCl in a beaker and titrating with the prepared 0.1 N NaOE

until a pH of 7.00 is obtained. Calculate the Normality of the NaON using

the equation in 3.2.3.3 No. 3.

5. Hydrochloric acid (HC1), approximately 0.5 N: Dilute _2 mi of concen-
trated HC1 to a volume of 1 liter with distilled water. Standardize solution

by placing 20 mi of the known Normality NaOE prepared in 3.2.3.3 No. 3 in a

beaker and titrating with the prepared NC1 until apE of 7.00 is obtained.
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Calculate the Nor,_lity of the HCl using the following equation:

N1 - (N2V2)/V1, where:

V2 = Volume of NaOH used.

N2 = Norm-lity of NaOH used.

V1 · Volume of HCl used.

N1 · Calculated Norw_!ity of HC1.

6. Hydrochloric acid (HCl), approximately O.1 N: Dilute 200 ml of 0.5 N
HC1 to a volume of i liter with distilled water. Standardize solution as

in 3.2.3.3.5, but use 20 ml of the known Normality NaOH prepared in 3.2.3.3
No. _.

7. Hydrochloric acid (HC1), 1 part acid to 3 parts water: Dilute 250 ml of
concentrated HC1 with 750 ml of distilled water.

_.2.3.4 Materials--

1. Flasks, Erlenmeyer, 250 al.

2. Buret, 100 ml (one required for each acid and one for each base).

3. Hotplate, 'steam bath can be substituted.

h. pH meter (Corning Model 12 or equivalent) equipped with combination
electrode.

5. Balance, can be read to 0.01 g.

3r2.3. _ Procedure (revised and updated from Smith et al., 1972)--

1. Place approximately 0.5 g of sample (less than 60 mesh) on a piece of
aluminum foil.

2. Add one or two drops of 1:3 HC1 to the sample. The presence of CaCO3
is indicated by a bubbling or audible "fizz."

3. Rate the bubbling or "fizz" in step 2 as indicated in Table 1.

h. Weigh 2.00 g of sample (less than 60 mesh) into a 250 ml Erlenmeyer
flank.

5. Carefully add HCl indicated by Table 1 into the flask containing sample.

6. Heat nearly to boiling, swirling flask every 5 minutes, until reaction
ia complete. NOTE: Reaction is complete when no gas evolution is visible
and particles settle evenly over the bottom of the flask.
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TABLE 1. VOLUME AND NORMALITY OF HYDROCHLORIC ACID USED FOR EACH FIZZ
RATING

HC1

Fizz Rating (mi) (Normality)

None 20 O.1

Slight bO 0.1

Moderate bO 0.5

Strong 80 0.5

7. Add distilled water to make a total volume of 125 mi.

8. Boil contents of flask for one minute and cool to slightly above room

temperature. Cover tightly and cool to room temperature. CAUTION: Do not
place rubber stopper in hot flask as it mmv implode upon cooling.

9. Titrate using 0.1 N_NaOH or 0.5 N NaOH (concentration exactly known), to
pH 7.0 using an electrometric pH meter and buret. The concentration of NaOH
used in the titration should correspond to the concentration of the HCl used

in step 5. NOTE: Titrate with NaOH until a constant reading of pH 7.0
remains for at least 30 seconds.

10. If less than 3 mi of the NaOH is required to obtain a pH of 7.0, it is

likely that the HC1 added was not sufficient to neutralize all of the base

present in the 2.00 g sample. A duplicate sample should be run using the
next higher vol,,,_or concentration of acid as indicated in Table 1.

11. Run a blank for each volume or normality of acid using steps 5,7, 8,
and 9.

3.2.3.6 Calculations--

1. Constant (C) = (al acid in blank)/(ml base in blank).

2. ml acid consumed = (al acid added) - (al base added X C).

3. Tons CaC03 equivalent/thousand tons of material = (al of acid consumed)
x (25.0)x (_ of acid).
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3.2.4 Maximum Potential Acidity by Total Sulfur Determination

3.2.h.1 Principles--

This method measures the total sulfur in a sample. If all of the total

sulfur occurs in pyritic forms, the calculation of maximum potential acid/ty
from sulfur corresponds with actual potential acidity from sulfur. But if

part of the sulfur occurs in other forms, the maximum as calculated will be
too high. This is the reason that such calculations are referred to as

maximum, and in doubtful cases approximate determinations should be made
which rule out other sulfur forms (see 3.2.6). These determinations are

not necessary when the maximum acid from total sulfur is within safe limits.

A sample is heated to approximately 1600°C. A stream of oxygen is passed
through the sample during the heating period. Sulfur dioxide is released

from the sample and collected in a dilute hydrochloric acid solution
containing potassium iodide, starch, and a small amount of potassium iodate.
This solution is automatically titrated with a standard potassium iodate
solution.

A trace amount of potassium iodate reacts with potassium iodide and dilute
hydrochloric acid to yield free iodine, potassium chloride and water. The

free iodine combines with the sulfur dioxide and water to yield sulfuric
acid and hydroiodic acid. The amount of potassium iodate solution used
during the titration is recorded. The calculation of the percent total
sulfur is based on the potassium iodate measurement (Smith et al., 197h).

3.2.4.2 Colzlents--

Some samples, e.g. coal, when first placed in the furnace may change the

color of the solution in the titration vessel to pink or purple (probably due
to organic compounds). Some samples may contain halogens (iodine, chlorine,
fluorine) which darken the solution in the titration vessel and will there-

fore produce results that are iow. The halogen problem, if encountered, may
be eliminated by the use of an antimony trap between the furnace and

titration assembly. Interference ma_ result with samples high _n nitrogen;
however, this does not appear to happen with rock samples. Additional
information can be obtained by reading Leco Equipment Application 120 and

Instructions for Analysis of Sulfur in Hydrocarbons by the Leco High
Frequency Combustion Titration Procedure.

Materials with a low chroma (2 or less) may have a high (over 1.0%) sulfur
content; therefore, use a 0.250 g sample when the chroma of the material is

1 or 2. If the chroma of the material is zero, a 0.100 g sample is used. If

sulfur is not detectable or more accurate values are desired in this sample
size, increase to next h/ghest sample size and rerun.

Read entire manuals on both the Leco Induction Furnace and the Automatic
Titrator.

Periodically clean titration chamber and associated glassware with acetone

or concentrated hydrochloric acid and rinse thoroughly with distilled water.
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The following procedure is for use with a LECO Induction Furnace, Model 521
with Automatic Sulfur Titrator, Model 532. Other similar or advanced models

of this instrumentation may perform equally well; however, the following

procedure will require detailed mod/fications by a qualified person for
application to other instruments.

3.2.k.3 Ch_-!cals--

1. Iron chip accelerator (Leco number 501-077).

2. Iron powder accelerator (Leco number 501-078).

3. Copper ring (Leco number 550-189).

_. Magnesium oxide (MgO).

5. Potassium iodate (KI03) , 0.0052 N: Dissolve 1.110 g KI03 in distilled
water and d/lute to i liter.

6. Hydrochloric acid (HC1) solution: Dilute 15 ml of concentrated HC1 to a
volume of 1 liter with distilled water.

7. Arrowroot starch solution: Dissolve _.0 g of arrowroot starch (Leco

number 501-061) in lO0 mi of distilled water in a 250 ml beaker. Stir on

a mechanical stirrer with a stirring bar. While starch is stirring, boil
300 ml of d/stilled and deionized water in a 600 ml beaker. Remove from
heat when boiling point is reached. Remove starch from stirrer. Place
boiled water on mechanical stirrer with stirring bar. While water is

continually stirring, a_d 5 ml of starch mixture in 20 second intervals
until all starch solution has been added. Place a small amount of the
solution in the 600 mi beaker back into the 250 mt beaker that contained

the starch mixture. Wash beaker by h_d swirling and then pour contents

back into the 600 mi beaker. Continue stirring solution in the 600 ml beaker
-!!owing solution to cool to 40°C. Add 12.0 g of potassium iodide (KI).
Continue stirrir_ for 15 to 20 minutes.

8. Potassium iodide (KI).

9. Sulfur standards (Leco number 501-502).

3.2.h.h Materials--

1. Leco Automatic Sulfur Analyzer, package unit, nmnber 63h-700.

2. Scoops, 0.2 m.]. volume.

3. Ceramic crucibles with porous covers.

h. Carboys, 19 liters (5 gal).

5 Tongs.
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: 6. Glass wool.

7. Oxygen regulators.

8. Mechanical stirrer.

9. Stirring bar.

i0. Combustion tube, hydrocarbon (Leco number 519-004).

il. Hot plate.

12. Balance, can be read to 0.001 g.

3.2.2._ Procedure (revised and updated from Smith et al., 1972)--

NOTE: Read entire m-nuals on Leco Furnace, Automatic Titrator and this

entire procedure before starting.

1. Place one level scoop of iron chips in crucible.

2. Weigh 0.500 g of sample (less than 60 mesh) into the crucible.

NOTE: For samples that are suspected to contain over 1% sulfur or have a
chrcma of less than 2, see 3.2._.2.

3. Add one scoop MgO.

2. Add one copper ring and then one scoop of iron powder.

5. Gently shake the crucible to evenly cover the bottom and place one
porous cover on the crucible.

6. Turn on "Filament Voltage" grid tap to medium position.

7. Wait for one minute then turn "High Voltage" switch to ON.

8. Set "Titrate-Endpoint" switch to its middle position.

9. Turn on titrator (upper left switch above "Endpoint Adjust").

10. Drain "Titration Vessel" completely.

il. Set timer switch to ON, adjust timer to 10 minutes, or a time
sufficient to satisfy steps 25, 26, and 27.

12. Slosh carboys containing HC1 and KIO3 to mix the condensate on the
walls of the container.

13. Fill "Iodate Buret."
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12. Fill "Titration Vessel" approximately one-third full _-ith the HCl
solut ion.

15. ?urn on oxygen. Set the pressure to 15 psi, and the flow rate to 1.0

liter per minute. NOTE: Oxygen flow must be started before starch is added.

16. Raise the "Locking Mechanism Handle" WITHOUT a sample crucible on the

pedestal, and lock in place. NOTE: Make sure there is an airtight contact

between sample platform and combustion chamber by observing a vigorous

bubbling in the "Titration Vessel" chamber.

17. Add one measure (5 mi) of starch solution. NOTE: If solution in

"Titration Vessel" chamber turns turbid or yellow after starch solution is

added, turn off the instrument following steps 33 through 39 and make NEW
starch solution.

18. Set "Titrate-Endpoint" switch to "Endpoint."

' 19. After a few seconds when titrant level in "Iodate Buret" has stopped

falling (Buret reading should be no more than 0.00_) the solution in the

"Titration Vessel" chamber should be a deep blue. NOTE: If the solution

is a pale blue or _]most black, turn off the instrument following steps 33
through 39 and make NEW starch solution.

20. Set "Titrate-Endpoint" switch to middle position and lower "Locking
Mechanism Handle."

21. Refill "Iodate Buret."

22. Place sample crucible on pedestal, making sure it is centered, and

carefully raise "Locking Mechanism Handle" and lock in place.

NOTE: Make sure there is an airtight contact between sample platform and

combustion chamber by observing a vigorous bubblin_ in the "Titration
Vessel" chamber.

23. Set "Titrate-Endpoint" switch to Titrate, or if it is known that sample

will evolve SO 2 slowly, set switch at Endpoint. The Endpoint setting acts

as a "Fine Control" allowing buret valve to discriminate smaller increments.

2_. Push RED-button on timer to start analysis.

25. Plate current must go to _00-_50 ma for at least 2 minutes during the

analysis; if not, reweigh and rerun sample.

26. Adjust rheostat to prevent plate current from exceeding _50 ma.

27. When buret reading does not change for 2 minutes, and Plate Current
has achieved hO0 to h50 ma, it can be assumed that all of the sulfur has

been removed from the sample. If buret reading is still changing when timer

shuts off instrument, set Timer Switch to OFF, which restarts furnace, leave
furnace on until buret is stable for 2 minutes, then turn Timer Switch to ON.
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28. Set "Titr&te-Endpoint" to middle position. IMPORTANT: Record
titration reading.

29. Lower sample platform, remove crucible using tongs, place fresh sample
crucible in place, but do not close sample chamber.

NOTE: Slightly drain titrating chamber to maintain original level. Drain,

flush, and refill titrating chamber every 3rd sample, or more often if a
large quantity of titrant was used by the previous sample (steps 16-22).

30. RefiLl KIO 3 buret.

31. Close sample chamber, making sure it is tight. Check endpoint (steps
18, 19 and 21).

32. Go to step 23 and continue until all samples have been processed.

33. Turn "Titrate-Endpoint" switch to mid position.

32. Turn off main 02 valve on top of tank.

35. Turn off "High Voltage."

36. Turn off Automatic Titrator.

37. Drain titration chamber; flush twice with a chamber full of HC1 solution

or water, cover and leave chamber full of HC1 solution.

38. If 02 has stopped bubbling in the purifying train, turn off small
knurled valve on gauge outlet.

39. Turn off "Filament Voltage."

3.2.h.6 Calculations--

1. Percent sulfur. NOTE: Percent sulfur is dependent upon the concentra-

tion of potassium iodate titrant and sample size.

A. Using 1.110 g KI03/L and 0.500 g sample (0.005 - 1.00% sulfur range)
%S = Buret reading X 5.0.

B. Using 1.110 g KIO3/L and 0.250 g sample (0.010 - 2.005 sulfur range)
_$ · Buret reading X 10.0.

C. ·Using 1.110 g EXO3/L and 0.100 g sample (0.025 - 5.00% sulfur range)%S Buret reading X 25.0.

2. To convert $ sulfur to maximum CaCO3 equivalents: Multiply % sulfur

by 31.25 to get tons CaCO3 e_tuivaient/1000 tons of material.
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$.2.6.1 Principle--

In doubtful cases, as stated in 3.2.h.1, this method should be used to rule
out HCl-extractable and non-extractable forms of sulfur which are not

considered to be acid formers. The HNO3-ex%ractable sulfur is determined
- by calculations. This form of sulfur will react with oxygen to produce acid.

3.2.6.2 Comments--

It is necessary to remove chlorides and nitrates by water leachings after
the hydrochloric and nitric acid (respectively) extractions before running
total sulfur.

Care should be taken that no sample is lost by run over, splashing or
breaking through the filter paper during all leachings.

3.2.6.3 Chemicals--

1. Hydrochloric acid (HC1), 2 parts acid to 3 parts water: Mix 400 ml of
concentrated HC1 with 600 ml of distilled water.

2. Nitric acid (HNO3), 1 part acid to 7 parts water: Mix 125 ml of
concentrated HNO 3 with 875 ml of distilled water.

3. Silver Nitrate (AgNO3) , 10%: Dissolve 10.0 g of AgNOB in 90 ml of
distilled water. Store in amber bottle away from light.

4. Nessler's.Solution (Fisher Scientific Co. No. So-N-2h or equivalent).

3.2.6._ MaterialsN

1. Deco Induction Furnace and Automatic Sulfur Titrator as in 3.2.h.h.

2. Funnels, 28 mm I.D. i_olyethylene.

3. Filter paper, 5.5 cm glass fiber.

h. Flasks, Erlenmeyer, 250 ml.
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5. Beakers, 100 ml.

6. Syringe.

7. Balance, can be read to 0.001 g.

3.2.6._ Procedure (Revised and u_dated from Smith et al., 1974)--

1. Take three 0.500 g subsamples of less than 60 mesh material.

2. Take one subsample and analyze for total sulfur (see 3.2.4).

3. Taking care not to sharply crease the glass fibers, fold filter

paper to fit a polyethylene funnel.

h. Place second subsample in filter. NOTE: Make sure all material is
placed in the filter.

5. Place su_sample and filter onto funnel holder in sink or other

suitable pan which can receive outflow from funnel.

6. Using a syringe, pipette, or other graduated dispenser, add 2:3 HC1 to

Almost the top of the filter paper. Caution: During this step and all
other leaching steps, be careful not to lose any sample by runover, splashing,
or breaking through the filter paper.

7. Repeat step 6 until a total of 50 ml of adid has been added.

8. Place funnel holder, containing funnel and subsample, over a 100 ml
beaker.

9. Leach subsample with 50 ml of distilled and deionized water.

Discard leachate. NOTE: Stop here if procedure cannot be completed in
one day. CAUTION: Samples must be kept moist.

10. Leach subsample with another 50 mi of distilled and deionized water.

ll. Test leachate for chlorides by adding 3 drops of 10% AgNO3 with a
dropper. NOTE: The presence of chlorides will be detected by a white
precipitate.

12. Discard leachate and repeat steps l0 and ll until no precipitate forms.

13. Discard leachate.

14. Air dry subsample and filter overnight.

15. Carefully fold glass fiber filter around the sample and transfer to
a cerami c crucible for total sulfur analysis (see 3.2.4).

16. Place third subsample in a 250 ml Erlenmeyer flask. NOTE: Make

sure all of the subsample is placed in the flask.
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17. Add 50 ml of KNO3 (1:7).

i8. Let stand overnight at room temperatture.

19. Taking care not to sharply crease the glass fibers, fold a filter
to fit a polyethylene funnel.

20. Place a funnel holder over a sink or other suitable pan which can
receive outflow from funnel.

21. Carefully pour subsample and acid from the Erlenmeyer flask into the

funnel. NOTE: Do not get material above top of filter paper.

22. Repeat step 21 using distilled and deionized water to wash all

materials remaining in the Erlenmeyer flask into the funnel.

23. Place funnel holder containing funnel and subsample over a 100 ml

beaker. NOTE: Stop here if procedure cannot be completed in one day.
- CAUTION: Sample must be kept moist.

2h. Leach subsample with 50 ml of distilled and deionized water. Discard
leachate.

25. Leach subsample with another 50 mi of distilled and deionized water.

26. Test leachate for presence of nitrates by adding 3 drops of Nessler's
Solution with a dropper. NOTE: If nitrates are present, the leachate will
turn yellow within 30 seconds as seen against a white background.

27. Discard leachate and repeat steps 25 and 26 until no nitrates are
detected.

28. Discard leachate.

29. Airdry subsample and filter overnight.

30. Carefully fold glass fiber filter around the sample and transfer to
a ceramic crucible for total sulfur analysis (see 3.2.h).

3.2.6.6 Calculations--

1. HCl-extra'ctable sulfur (mostly sulfates) -- (Total sulfur of untreated
sample) minus (Total sulfur after HC1 treatment).

2. HNO3-extractable sulfur (mostly pyritic sulfur) = (Total sulfur after

HC1 treatment) minus (Total sulfur after HNO3 treatment).

3. Non-extractable sulfur (mostly organic sulfur) = Total sulfur after

HNO 3 treatment.
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Appendix III

A COMPILATION OF WATER QUALITY GOALS

From the Staff Report of the same name
- by the California Regional Water Quality Control Board, Central Valley Region

May 1989
(plus July 1989update)

CONTENTS:

Selecting Water Quality Goals

Cross Reference of Chemical Names

Inorganic Constituents

Organic Constituents

Footnotes

References

Note.' The Designated Levelexamplespresented in earlierversions of Appendix IIIhave been
deleted due to misapplicationby persons who did not have access to the text of this report.
Designated Levels applicable to particular waste constituents and to a particular disposal
situation or site may be calculatedfrom the WaterQuality Goalspresented in this Appendix.
Thereaderis referred to the text of "TheDesignated LevelMethodology" for a discussion of
the derivation andproper use of Designated Levels.
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Selecting Water Quality Goals

In most cases, background water quality -- the concentrations of substances in natural
waters which are unaffected by waste management practices or contamination
incidents t are appropriate water quality goals. However, if it is determined that
some water quality degradation is in the best interest of the State (see State Board
Resolution 68-16, "Statement of Policy With Respect to Maintaining High Quality
Waters in California" and other applicable State Board policies), water quality goals
may be selected by identifying:

1) the bodies of water which could be affected by the particular waste management
activity or contamination incident;

2) the
andPresent and probablefuture beneficial uses of waters which may be affected;

3) numerical concentrations of contaminants or other parameters in the waters
which will protect those beneficial uses.

The Water Quality Control Plan Re .ports.("Basin P!ans") should always be. consulted

not protecting tl_e beneficial use, Regional Board staff is encouraged to consult withII
staff specialists in the Standards, PoIides and Special Studies andEnvironmental/
Technical Support Units for assistance. In these cases, water quality criteria from
sources other than the Basin Plan may be used to protect beneficial uses.

Human Health

· Primary Drinking Water Standards or Maximum Contaminant Levels (MCI,s) in
Title 22 of CCR, Division 4, Chapter 15, "Domestic Water Quality and Monitoring"
which have been adopted by DHS, often from the National Interim Primary
Drinking Water Regulations, for use in California;

Note: These Values are derived in conjunction with technologic and economic
factors and are, therefore,not purely health-based.

· State "Action Levels" published by the Sanitary Engineering Branch of DHS;

· Maximum Contaminant Level Goals (MCL Goals) promulgated by the U.S. EPA
under the National Primary Drinking Water Regulations as the first step in
establishing MCLs;

Note: By law, theseare purely health basedValues,and are set at "zero" for
carcinogens.



° Proposition 65 No-Significant-Risk Levels (NSRLs) established by the Health and
Welfare Agency in CCR Title 22 for known human carcinogens and reproductive
toxins and the water quality criteria drafted by State Board which convert the
NSRLs into concentrations in water;

° Quality Criteria for Water, 1986 (the "Gold Book") and the Ambient Water Ouali W
Criterfa volumes (1980, 1984, and 1987) published by EPA for the priority pollutants
wh_ontain No-Adverse-Effect Levels for non-carcinogens, 1-in-a-million
incremental cancer risk estimates for carcinogens, and ot_er toxicity-based criteria;

· Quality Criteria for Water (the "Red Book") published by EPA in 1976 [superseded
by Ouali6v Criteria for Water, 1986 (the "Gold Book") and the Ambient Water
Quality Criteria volumes for the priority pollutants];

· Water Ouality Criteria, 1972 (the "Blue Book") published by EPA in 1973
[superseded by Quality Criteria for Water (the 7'Red Book")];

· "Health Advisories" and "Water Quality Advisories" published by the U.S. EPA,
Office of Drinking Water and Office of Water RegT.dations and Standards which
include short andlong term health advisories and 1-in-a-miUion incremental

' cancer risk estimates tor carcinogens;

· Drinking Water and Health volumes 1, 3, 4, 5, 6, and 7 published by the National
Academy of Sciences which include Suggested No-Adverse-Response Levels or
SNARLs [values are presented for some carcinogens which do not include
consideration of the cancer risk posed by those c_emicals] and 1-in-a-million
incremental cancer risk estimates;

· "Estimated Permissible Ambient Goals" published by EPA in 1977 as informal
criteria;

Note: These areestimatedfrom occupationalexpofure to airborne pollutants and
are, therefore,not very reliable. They should only be used if no other criteria
are available.

HumanWelfare ·

· Secondary MCLs (Drinking Water Standards) in TiHe 22 of CCR, Division 4,
Chapter 115,"Domestic Water Quality and Monitoring" which have been adopted
by DHS, often from the National Secondary Drinking Water Regulations, tor use in
California;

· State "Action Levels" published by the Sanitary Engineering Branch of DHS which
contain taste and odor thresholds for some chemicals;

° Ambient Water Ouality Criteria volumes published by EPA in 1980 for the priority
pollutants which contain taste and odor-based criteria for some chemicals;

Aquatic Life and Wildlife

· Oualitv Criteria for Water, 1986 (the "Gold Book") and the Ambient Water Oualitv
C_fiteria volumes for the priority pollutants (1980) published by EPA with updates
for some chemicals published in 1985;
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Note: 4-day.average, 24-hour avera_,e,or chronic criteria should be used as water
: quahty goaFswheneveravailable to protect the surface water resourcefor the

long trttti.

· "Water Quality Advisories" published by the U.S. EPA, Office of Water Regulations
and Standards;

· OualiW Criteria for Water (the "Red Book") published by EPA in 1976;

· Water Quality Criteria, 1972 (the "Blue Book") published by EPA in 1973;

· The Department of Fish and Game and staff of our Standards, Policies and Special
Studies unit may also supply criteria for fish and wildlife protection;

Agricultural Use

° Water Quality for Agriculture published by the Food and Agriculture Organization
of the United-Nations in 1985;

Other Uses

· Water Quality Criteria written by McKee and Wolf and published by the State
Water Resources Control Board in 1963 which contains criteria for human health
and welfare, aquatic life, agricultural use, industrial use, and various other uses.

To protect the maximum number of beneficial uses, the most restrictive (lowest),
applicable, and justifiable water quality criteria should be selected. Due to the rapidly
changing data base on the health and environmental effects of chemicals, caution
should be observed in selecting among the various water quality criteria to be sure
that _e most recent information is utilized. The original literature should be
consulted whenever possible to determine the applicability and limitations of the
criteria being selected. Other government agencies, such as the California Department
of Health Services, the California Department of Fish and Game, and the U.S.
Environmental Protection Agency may be consulted for up-to-the-minute
information.

It is common,, practice to rely on Prirnary MCLs as "enforceable water quality. .
standards for human health. However, care should be taken in the application of
Primary MCLs to the protection of sources of drinking water. A common example of
incorrect application is the use of the total trihalomet_ane (TI"HM) MCL for the
protection of ground water from chloroform. Chloroform is one of the four
chemicals covered by the term "trihalomethanes". The TTHM standard of 100 I_g/l is
18 to 526 times higher than the 1-in-a-million incremental cancer risk estimates for
chloroform. EPA-has stated that the MCL for TTHMs was based mainly on technology
and economics. Therefore, this standard does not clearly protect the beneficial use for
domestic supply of waters of the State. The MCL for TFH2VIswas derived, for
application to drinking water as it is delivered to consumers after disinfection by
clxlorination, by balancing the benefit provided by the chlorination process
(elimination of pathogens in drinking water) with the health threat posed by the
trihalomethane-by-products of this process. In the case of contaminated ground
water this type ot cost/benefit balancing is not germane, and so the MCL does not
apply to the protection of the ambient quality of domestic water supply sources.
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The 1-in-a-million cancer risk estimates of 0.19 to 5.6 p.g/1 should be used as the
measure of potential impairment by chloroform of the beneficial use of ground water
for domestic supply. Staff of EPA, Region 9 has stated that the application of the
1-in-a-million cancer risk estimate, instead of the TII-tM MCL, as a water quality goal
for chloroform in ground water appears to be consistent with the federal Clean Water
Act and the Safe Drinking Water Act and that the TrHM standard is not appropriate
for protection of ambient water quality.

In fact, virtually all primary MCLs are derived by balancing the technolol_ic and
economic concerns that are directly related to the use of water for domestic supply
with the health effects information developed under the MCL Goalprocess. Thus
primary MCLs are not necessarily reliable indicators of protection of beneficial uses of
ambient waters and should not necessarily be relied upon as water quality goals in
these situations. There are other instances where water quality criteria more stringent
than MCLs are applied to protect the beneficial uses of a water resource. For example,
it is common practice to require compliance with a uatic life criteria for heavy metal
contaminants in surface waters that are often muchq_ower than MCLs for the same
contaminants.

Once it has been decided that some degradation in water quality will be permitted (i.e.,
' ' background water quality is not used for water quality goals), other factors may require

water quality goals to be set below water quality standards and criteria. Care should be
taken to consider other dischargers in the area and the contribution to the degradation
of water quality that each imposes. If one discharger is permitted through the disposal
of his waste to degrade the water resource to just below the point where beneficial
uses are impaired, then no additional capacity exists for further degradation by other
discharges of waste. In addition, the knowledge of the health and environmental
effects of chemicals or combinations of chemicals is constantly evolving. What is
considered to be safe at or below 10 gg/1 today may be foundto be harmful at 1 gg/l
tomorrow.

A Note About Water Quality Standards

Water Quality Standards are a unique application of water quality criteria and are
defined in the regulations which implement the Clean Watei' Act_That definition
reads:

"Water quality standards are provisions of state or federal law which consist of
a designated use or uses for tlae waters of the United States and water quality
criteria for such waters based upon such uses. Water quality standards are to
protect the public health or welfare, enhance the quality of water and serve
the purposes .of the Act."

-- 40 CFR 130.2(c) and 131.36)

In California, the Basin Plans and other water quality control plans, such as the Ocean
Plan and the Delta Plan, contain the State's Water Quality Standards because these
plans set forth beneficial uses and water quality objectives.
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- United States Office of Water EPA 811-F-92-001
Envimnmeraal Protection WH-550A May 1992
Agency

EPA Phase V Rule
The Safe Ddnking Water Act (SDWA) amendments passed by Congress In 1986 require
EPA to set drinking water standards for 83 contaminants listed in the Act, and an
additional 25 contaminants every three yoar_ To date, the Agency has promulgated
National Primary Drinldng Water Standards for eight volatile organic chemicals (VOC,s).
fiuodde, coliform and other microbiological contaminants, 38 synthetic organic chemicals
(sac, s) and Inorganic chemicals DOCs), and lead and copper. Regulations for Phase V,
radionuclides (proposed July 1991), and a revised standard for arsenic (expected
November 1992) count toward completion of the required 83.

The Phase V Rule sets drinking water standards for 23 contaminants that may be found
in drinking water. The regulation includes Maximum Contaminant LeveLs (MCLs),
Maximum Contaminant Level Goals OVICLGs), requirements for monitoring, reporting,
public notification, and Best Available Technologies (BATs) for water treatment. In
general, a Iow occurrence of these contaminants is expected in drinking water, and it
is estimated that 256 systems will exceed an MCL, with most systems exceeding the MCL
for antimony. Cost estimates include a monitodng cost of $5 million, state implementation
cost of S10 million, and annual treatment cost of $31 million, for a total of $46 million.
These regulations become effective 18 months after the promulgation date.

" '_ DRINKING WATERSTANDARDS

;:?_i_i:ii'_)_i_i!!_i:iii!?iil;ii:iiiii:iii:ii!iiiil;ii!i'u./_,,,,,."_,_ !!:i i!_ili_!ili:!i:i_''_:i? _i_'_'_j!-M_:_:ii!_:i'_/_i Maximum Contaminant Level, (MCLs,: Public Water Systems oreexceed the MCL for each Phase V chemical. These ore
[OCs enforceable standards which are considered feasible and safe.
Antimony 0.006 0.006

BeryLlium 0,004 0.004 Maximum Contaminant Levels Goals (MCLGs): For each
Cyanide 0.2 0.2
Nickel 0.1 0.1 chemical, EPA has set a non-enforceable heaffh ,qoal which
Sulfaea deled-rea deferred water systems should tW to achieve. Water containing a
Thaitium o.ooos 0.002 chemical in an amount equal to or below its MCLG is not

expected to cause any health problems, even over a lifetime of
VOCs ddnking this water. Final MCL_ and MCLGs for Phase V chemicals
Dichloromet.hane zero 0.005 are listed in Table 1.
1,2,4-Trichlorobenzene 0.07 0.07

1,1,2.Trichloroethane 0.003 o.0es APPLICABILITY OF MCLs

Pesticides MCLs established under the Safe Drinking Water Act are FederallyDalapon 0.2 0.2
Dinoseb 0.007 0.007 enforceable standards for finished water provided by Public
Diquat 0.02 0.02 Water Supply Systems. In addition, these standards are often used
Endothall 0.1 0.1 as reference points for the protection and remediation of water
End,-in 0.002 0.002 resources under several EPA programs as well as programs
Glyphosate 0.7 0.7 implemented by other federal agencies and states.
0xamyl(Vydate) 0.2 0.2

Picloram 0.5 0.5 MONITORING REQUIREMENTS
Sirnazine 0.004 0.004

Other OrganicCqntaminants Phase V makes use of the standard monitoring framework, which
Be_nzo(a)pyrene zero 0.0002 will reduce the complexity of the monitoring requirements,
Di(2~ethylhexyl)adipate 0.4 0.4 coordinate the requirements among various regulations, and
Di(2-ethylhexyl)phthalate zero 0.006 synchronize the monitoring schedules, by establishing "three year'
Hexachloroberuzene zero 0.001 monitonng periods for drinking water contaminants.
Hexachlorocyclopentadiene 0.05 0.05
2,3,7,8-TCDD (Dioxi.n) zero 3 x 104 .Z_,:

,,_ Prmtec'onP,ecycieclF



A previous drinking water regulation (Phase II, January, 1991) required that certain
public water supplies monitor tot specified unregulated contaminants by December
1995, Including a number of Phase V contaminant_ The final Phase V rule takes
advantage of this requirement and uses the 1993-1995 Initial monitoring date foe all
contaminants for water systems wtth 150or more service connections. Smaller systems
are required to monitor during the 1996-1998monitoring period. States determine when,
within the 3-year monitoring period, each water system is to monitor. Monitoring
requirements are given below In Table 2.

.......... !.s._"i. .:_. . .........

.................. ...151;'..I . ........ '.

1 Sample per 3 Yr Annual Sample B_ed on

4 Inorganic >MCL Analytical
Results of

I Sample_)YearsAfter3 Samples<MCI. 3 Rounds

I Sample per 3 Yr I Annual Sample

I

YES
I >MCL Based on

Cyanide vulnerability
i Sample/9 Years Af't_ 3 Samples <.MCL assessment

Quar_ly/yr; Annual After YES
One Year of No Detect; L>O.O005mg/] Based on

3 Volatile Organics Every 3 Years After 3 Rounds vulnerability
a.ss e.ssTn_nt

15 a Quarterly Samples Every 3 yes; After 1 Detection YES
Pesticides/ Round of No Detec_ Systems >3,300 Reduce to (as specified Based on

Synthetic Organics 2 Samples/Yr Every 3 Yrs, Systems _<3,300 in the rule) vulnerabihty
reduce to 1 sample Every 3 Yrs assessment

The compliance monitoring requirements apply to community water systems and non-u'ansient non-community
water systems.

: Two types of waivers are available: waivers by rule and vulnerability waivers. Wavers by rule axe based on
prior monitoring results. They reduce but do not eliminate monitoring. Vulnerability waivers eliminate
monitoring but must be rer_ewed, usually every three years.

RELATED FEDERAL WATER QUALITY PROGRAMS

Many of the contaminants regulated under the SDWA are subject to regulation under
other Federal environmental statutes. For example, MCI_sestablished under the SDWA
are often used as human health criteria established under the Clean Water Act.
Pesticides (including 9 Phase V contaminants) are regulated under the Federal
insecticide, Fungicide, and Rodenticide Act, In addition, voluntary programs have been
established by the U.S. Department of Agriculture and other Federal agencies (in
(_ooperation with EPA) to reduce risksof contamination of surface water and ground
water from pesticides and other substances.

FOR MORE INFORMATION

Call the Safe Drinking Water Hotline at: 1-800-426-4791



MEMORANDUM

CALIFORNIAREGIONALWATERQUALITYCONTROLBOARD° CENTRALVALLEYREGION
3443RoutierRoad,SuiteA Phone: (916)361-5600
Sacramento,California95827-3098 CALNET(ATSS):8-495-5600

TO: Technical Staff FROM: Jon B. Marshack
Fresno, Redding, Senior Environmental Specialist

and Sacramento Offices Environmental/Technical Support
and Interested Persons

DATE: 18 September 1991 SIGNATURE:___/
j v _ -- r -

SUBJECT: SEPTEMBER 1991 EDITION OF "WATER QUALITY GOALS"

This is the latest edition of the staff report A Compilation of Water Quality Goals. It
supersedes the February 1991 edition. The February 1991 edition and all earlier editions
should be discarded, as they contain outdated information. The new edition contains
information assumed to be current as of 18 September 1991.

Significant changes have been incorporated into this edition of Water Quality Goals.
Numerical water quality objectives from State Board's Inland Surface Waters Plan and
Enclosed Bays & Estuaries Plan have been added. Revisions include newly promulgated
drinking water MCLs and MCL Goals from the U. S. EPA, and new and revised health
advisories and cancer risk estimates also from U. S. EPA. The Footnotes and References

sections have been updated accordingly, and the remainder of the tables have been
reformatted to accommodate the new information. Future changes to the contents of this
report, which do not necessitate extensive reformatting, will be accomplished through the
distribution of individual updated pages.

I strongly urge all users of the manual to read the narrative "Selecting Water Quality
Goals', found at the beginning of the report, carefully before attempting to select
criteria from the tables. An example of water quality goal selection is included in this
narrative.

Copies of the September 1991 edition of Water Quality Goals are available to those outside
of the Regional Board. Public agencies may receive copies free of charge, with the
allowable number of copies per agency based on current supply. Private entities may
receive the report for a cost of $10.00 per copy. Requests should be addressed to
Jeannette Miller in the Sacramento Office, and should be prepaid if applicable (with the
check made payable to the Regional Water Quality Control Board).

If you have questions regarding the Water Quality Goals staff report or this memorandum,
please feel free to contact me at (916) 361-5724 or CALNET (ATSS) 8/495-5724.
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cc: Regional Board Assistant Executive Officers
David Cohen, SWRCB, Division of Water Quality
Jerry Johns, SWRCB, Division of Water Rights
Gerald Bowes, SWRCB, Division of Water Quality
Syed Ali, SWRCB, Division of Water Quality
Nancy Richard, SWRCB, Division of Water Quality
James Cornelius, SWRCB, Division of Clean Water Programs
Charlene Herbst, SWRCB, Division of Clean Water Programs
Bud Eagle, SWRCB, Division of Clean Water Programs
Lisa Babcock, SWRCB, Division of Clean Water Programs



USING THIS MANUAL

This manual is divided into six sections: chemicals whose chemistry is dominated by the

Gl Selecting Water Quality Goals chemistry of the carbon atom) and Inorganic
Constituents (all other chemicals and parameters).

_] Cross Reference These two sections are each divided into four

Gl Water Quality Goals -- Inorganic Constituents subsections, which provide numerical values
pro tecti ve o f:

_1 Water Quality Goals -- Organic Constituents
Gl Human Health and Welfare --

Footnotes Inorganicspage1

_1 References Organicspages1through5

Gl Agricultural Use, Health & Welfare, and

Selecting Water Quality Goals describes the process Freshwater Aquatic Life --

by which numerical values for water quality Inorganics pages 2, 5, and 7 through 14

parameters and constituents may be selected to Organics pages 6 through 10
protect beneficial uses of the ground and surface

waters of California. To be able to correctly use Gl Health & Aquatic Life -- Inland Surface

this manual, the author strongly recommends that Waters and Enclosed Bays & Estuaries --

this section be carefully reviewed. Inorganics pages 3

Organics pages 11 through 15

The Cross Reference provides a list of the chemical Gl Marine Resources
constituents and parameters for which numerical

limits are contained in the Water Quality Goals Inorganics pages 4 and 6
Organics pages 16 through 20

sections. Many chemical constituents are

commonly referred to by more than one name. Many listings in these sections are followed by

To find water quality goals listings for a particular footnotes in parentheses. Footnotes are found on

constituent, first find its name in the Cross the second to the last page of the manual.

Reference section to determine the name for the

constituent that is used in the remainder of this References for the numerical water quality goals are

manual, provided on the last page of the manual, divided

by topics which correspond to column headings in

The next two sections contain numerical water the Water Quality Goals tables.

quality goals for Organic Constituents (those



SELECTING WATER QUALITY GOALS

Improper waste management practices and sites at CI The Delta Plan (Sacramento-San Joaquin Delta

which pollutants have been inadvertently released and Suisun Marsh)

pose significant threats to the quality of _ The Lake Tahoe Basin Water Quality Plan
California's usable ground and surface water

resources. The purpose of this paper is to outline The State Board also adopts regulations and poli-

California's system for assessment of pollutant cies to protect water quality from discharges of

impacts and potential impacts from waste waste to water or to land where water quality

management activities and other anthropogenic could be affected.
sources.

The Porter-Cologne Act separates the State of

California along major drainage divides into nine

CALIFORNIA'S WATER QUALITY Water Quality Control Regions (see the map on

CONTROL SYSTEM the inside back cover of this report). Nine

Regional water Quality Control Boards act to

California's present system of water quality protect water quality within these regions through

control was established in 1969, with the adoption, the adoption of region-specific Water Quality

by the legislature, of the Porter-Cologue Water Control Plans (or "Basin Plans"). The Basin Plans

Quality Control Act. Found in Division 7 of the contain water quality standards which are specific

California Water Code, the Porter-Cologne Act is to waters within a specific region or part thereof.

implemented by the State Water Resources As with State Board's Water Quality Control Plans,

Control Board and nine Regional Water Quality implementation programs are also included in the

Control Boards. The State Water Board carries out Basin Plans. Through the issuance of waste

its water quality protection authority through discharge permits and water quality molxitoring

adoption of certain Water Quality Control Plans, requirements, the Regional Boards implement

which establish water quality standards for partic- state and regional Water Quality Control Plans,

ular bodies of water, comprised of the beneficial policies, anti regulations. The State and Regional
uses of these waters and water quality objectives Water Boards also administer most of the federal

designed to protect those uses. Implementation clean water laws in California.

programs needed to achieve and/or maintain the

water quality objectives are also addressed in The State and Regional Boards' water quality

these plans. Existing Water Quality Control Plans control programs are geared toward the preven-

adopted by the State Board include: tion of water pollution and nuisance. The Porter-

Cologne Act defines "pollution" as "an alteration

Gl The Inland Surface Waters Plan of the quality of the waters of the state by waste to

a degree which unreasonably affects (1) suchGl The Enclosed Bays and Estuaries Plan
waters for beneficial uses, or (2) facilities which

Gl The Ocean Plan serve such beneficial uses." "Nuisance" means

Gl The Thermal Plan (temperature control in "anything which: (1) is injurious to health, or is
indecent or offensive to the senses, or an obstruc-coastal and interstate waters and enclosed

bays and estuaries) tion to the free use of property so as to interfere
with the comfortable enjoyment of life or property,



and (2) affects at the same time an entire commu- often determine applicable water quality goals for

nity or neighborhood, or any considerable number the pollutants involved. "Water quality goals" are

of persons, although the extent of the annoyance numerical pollutant concentrations, above which

or damage inflicted upon individuals may be pollutants are considered to have adversely

unequal, and (3) occurs during or as the result of impacted the quality of waters of the state. Water

the treatment or disposal of wastes." quality goals are not necessarily "water quality

standards", which are defined specifically in

federal regulations (see below) and which are

ANTIDEGRADATION POLICY subject to the administrative rule-making process.

Rather, water quality goals also include drinking

In 1968, the State Water Resources Control Board water standards, water quality criteria, advisories,

adopted Resolution No. 68-16, "Statement of and other scientific numerical values which

Policy With Respect to Maintaining High Quality represent concentrations of chemicals that can

of Waters in California", establishing an antideg- limit certain uses of water. In effect, these water

radation policy for the protection of water quality, quality goals are used to implement the narrative

Under this policy, whenever the existing quality of water quality objectives contained in the state and

water is better than that needed to protect all regional Water Quality Control Plans. It is from

existing and probable future beneficial uses of the among these water quality goals (including the

water, such existing high quality shall be main- applicable numerical water quality objectives) that
tained until or unless it has been demonstrated to a single goal for a pollutant is selected which is

the state that any change in water quality (1) will most protective of all of the beneficial use(s) of the

be consistent with the maximum benefit to the water being impacted or threatened. As men-

people of the state and (2) will not unreasonably tioned above, background concentrations--levels

affect present and probable future beneficial uses of water quality parameters which are out of the

of such water. Therefore, unless these conditions influence of waste management activities or other

are met, background water quality--the concen- anthropogenic sources--are often chosen as water

trations of substances in natural waters which are quality goals. Even in cases where background

unaffected by waste management practices or levels are not used, water quality goals are selec-

contamination incidents--are appropriate water ted so as to protect beneficial uses. The process of

quality goals to be maintained, selecting water quality goals is shown in the figure

at the top of the next page.

If it is determined that some water quality

degradation/s in the best interest of the people of Water Quality Standards

California, some increase in pollutant concentra-

tions above background levels may be appro- The term "water quality standards" is defined in

pilate. However, in no case may such increases regulations which implement the federal Clean

cause adverse impacts to existing or probable Water Act. That definition reads:
future beneficial uses of waters of the state.

"Water quality standards are provisions of state or

federal law which consist of a designated use or

WATER QUALITY GOALS uses for the waters of the United States and water

quality criteria for such waters based upon such

To determine whether a particular waste manage- uses. Water quality standards are to protect the

ment activity or release of chemical constituents public health or welfare, enhance the quality of

has caused or has the potential to cause pollution, water and serve the purposes of the Act."

staff of the Regional Water Quality Control Boards --40 CFR130.2(c)and 131.3(i)

Selecting Water Quality Goals - 2 - September 1991



SELECTING WATER QUALITY GOALS

WaterQuality Standards _ C Obtaininformation) Fobta,. in,ormat,o, on th._from the applicable [ on the site. _ waste to be discharged.

ater Quality Control Plans.,) _ J j

I {I C"' P )

(orhave been)affected?

'_ Obtain information on

_1 Whatarethe beneficialuses I the site contaminants._' _'"l ofthose bodiesof water?

_ Whatarethe waterqualityobjectivesIto protectthosebeneficialuses?

+
Whatnumericalwaterqualitylimits I

will implementall applicable Iwaterqualityobjectives?
11

Choosethe mostlimiting Iof those water quality limits.

+
C Water Quality Goal )

In California, the Water Quality Control Plans affected by the particular waste management

contain the state's water quality standards because activity or pollutant release and the present and

these plans set forth beneficial uses of waters of probable future beneficial uses of these waters.

the state and water quality objectives (the The State and Regional Board Water Quality

"criteria" under the Clean Water Act) to protect Control Plans list these beneficial uses of

those uses. One critical difference between the California's waters. For example, the Central

state and federal programs is that while the Clean Valley Region's Water Quality Control Plan for the

Water Act focuses on surface water resources, the Sacramento River, Sacramento-San Joaquin Delta and

term "waters of the state" under the Porter- San Joaquin River Basins lists the following bene-

Cologne Act includes both surface and ground ficial uses of ground and/or surface waters:

waters. Therefore, California has water quality Q Municipal and Domestic Supply
standards applicable to ground water and to

surfacewaters. Gl AgriculturalSupply

Gl Industrial SupplyBeneficial Uses
(both Service Supply and Process Supply)

The first step in selecting water quality goals Gl Ground Water Recharge
involves the identification of the bodies of water

Gl Freshwater Replenishment
which have been or have the potential to be

Selecting Water Quality Goals - 3 - September 1991



UI Navigation bodies of water, such as the Sacramento River

between certain points, or for surface waters or
UI Hydroelectric Power Generation

ground waters throughout a basin or region.

ZI Recreation Water quality objectivescome in two forms,
(both Water Contact and Non-Water Contact) numerical limits and narrative limits. Where

Freshwater Habitat numerical limits are listed in the WaterQuality

(both Warm Water and Cold Water) Control Plans, these values become the water
quality goals for the specified constituent(s) or

UI Wildlife Habitat parameter(s) in the specified body of water. How-

UI Preservation of Rare and Endangered Species ever in many cases, water quality objectives are
stated in narrative form. Examples of narrative

U] Fish Migration objectives,taken from the Central Valley Region's

El Fish Spawning Water Quality Control Plan for the Sacramento River,

Sacramento-San Joaquin Delta and San loaquin River

The Water Quality Control Plans specify which Basins are:

beneficial uses apply to each body of water within

the state. Also relevant are policies of the State _ Chemical Constituents --

and Regional Boards. For example, in 1988, the "Ground waters shall not contain chemical
State Water Board adopted Resolution 88-63, the

constituents in concentrations that adversely
"Sources of Drinking Water" policy. This policy affect beneficial uses.
specifies that, except under specifically defined

circumstances, ground and surface waters of the "Ground waters designated for use as domestic

state are either existing or potential sources of or municipal supply (MUN) shall not contain
municipal and domestic supply. Those circum- concentrations of chemical constituents in

stances include waters with existing high total excess of the maximum contaminant levels

dissolved solids concentrations (greater than 3000 specified in California Code of Regulations,

mg/l), low sustainable yield (less than 200 gallons Title 22, Division 4, Chapter 15.
per day for a single well), waters within agricul-

tural drains, and geothermal waters. "Ground waters designated for use as agricul-
tural supply (AGR) shall not contain concen-

Water Quality Objectives trations of chemical constituents in amounts
that adversely affect such beneficial use."

Once the beneficial uses of the relevant water

bodies have been determined, the next step in El Tastes and Odors m

selecting water quality goals is the determination "Ground waters shall not contain taste- or
of applicable water quality objectives. The Porter- odor-producing substances in concentrations
Cologne Act defines "water quality objectives" as

that cause nuisance or adversely affect
"the limits or levels of water quality constituents beneficial uses.'
or characteristics which are established for the

reasonable protection of beneficial uses of water or Gl Toxicity --
the prevention of nuisance within a specific area."

Water quality objectives designed to protect "All [inland surface] waters shall be

beneficial uses and prevent nuisance are found in maintained free of toxic substances in

the Water Quality Control Plans of the State and concentrations that produce detrimental

Regional Boards. As with beneficial uses, water physiological responses in human, plant,

quality objectives are stated either for specific animal, or aquatic life."
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The Central Valley Regional Water Quality Gl Maximum Contaminant Levels (MCLs) --
Control Board's Basin Plans also contain water

MCLs are part of the drinking water standards
quality objectives for the following constituents

adopted both by the California Department of
and parameters: Health Services(DHS)in Title 22of the Cali-

Gl Bacteria fornia Code of Regulations (CCR), Division 4,

Chapter 15, "Domestic Water Quality and

Gl Biostimulatory Substances Monitoring" and by the U. S. Environmental

Gl Color Protection Agency (U. S. EPA) under the Safe

Drinking Water Act. Many of DHS's values

Gl Dissolved Oxygen are taken directly from the National Interim

Gl Floating Material Primary Drinking Water Regulations adopted

by U. S. EPA, while others are more stringent.

Gl Metals MCLsare enforceableby DHSon water

Gl Oiland Grease suppliers. Primary MCLsare derived from

health based criteria (by U. S. EPA from MCL
Gl Pesticides Goals;DHSuses 10_ (one-in-a-million)incre-

Gl pH mentalcancerrisklevelsforcarcinogensand

threshold toxicity levels for non-carcinogens)

Gl Radioactivity in conjunction with technologicand economic

Gl Salinity factors relating to the feasibility of achieving

and monitoring for these concentrations in

Gl Sediment water supply systems. It should be noted that

Gl Settleable Material the balancing of health effectswith techno-

logic and economic considerations used in

Gl Suspended Material MCL derivation may not be applicable to the

Gl Temperature protectionof a water resource,as willbe

Gl Turbidity discussedlaterin thispaper.

Secondary MCLs are derived from human

Some are expressed as numerical objectives, while welfare considerations (usually taste and

others are in narrative form. odor) in the same manner as Primary MCLs.

Types of Numerical Water Quality Goals Gl Maximum Contaminant Level Goals (MCL
Goals) --

Where numerical water quality objectivesfor a
MCL Goals are promulgated by U. S.EPA

pollutant of interestdo not exist in the applicable
under the National Primary Drinking Water

Water Quality Control Plan(s) and objectives are

stated in narrative form, numerical water quality Regulations as the first step in establishing
MCLs. MCL Goals are purely health-based

goals from other sources are used to implement values, and are set at "zero" for known and
the narrative objectives. The literature contains

probable human carcinogens.
many useful water quality values which are

designed to protect specific beneficial uses of Gl State "Action Levels" --
water, which can be used as water quality goals.

The following is a summary of the available types Action levels are published by DHS's Office of

of water quality goals. Drinking Water and are based mainly on
health affects. The 10_ incremental cancer risk
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level is used for carcinogens. Organoleptic 1) Quality Criteria for Water, 1986 --
(taste and odor based) values are also the "Gold Book";

included for some chemicals. Action levels
2) the Ambient Water Quality Criteria volumes

are advisory to water suppliers. If exceeded,
(1980, 1984, 1986, 1987, and 1989);

the supplier is urged to correct the problem or

find an alternative raw water source. 3) Quality Criteria for Water (1976) m

the "Red Book"; and

_1 Proposition 65 Lawful Levels
4) Water Quality Criteria, 1972 --

Proposition 65 criteria are established by the the "Blue Book".

California Environmental Protection Agency

(Cai-EPA), Office of Environmental Health Gl Health Advisories and Water Quality
Hazard Assessment (OEHHA) under the Advisories --

California Safe Drinking Water and Toxic
These advisories are published by U. S. EPA'sEnforcement Act of 1986 for known human
Office of Drinking Water and Office of Water

carcinogens and reproductive toxins. They Regulations and Standards, respectively.are found in Title 22 of CCR, Division 2,
Short term (10 days or less), long term (7 years

Chapter 3. No-Significant-Risk Levels
or less), and lifetime exposure health advi-

(NSRLs) are set at the l0 s (one-in-100,000)

incremental cancer risk level for carcinogens, sories for non-carcinogens and suspected
human carcinogens are included where data1/;000of the No Observable Effect Level
sufficient for derivation of the advisories exist.

(NOEL) is used for reproductive toxicants. Incremental cancer risk estimates for known
Prop. 65 criteria are established in the form of

and probable human carcinogens are also

a dose in micrograms per day of exposure included. Some Water Quality Advisories

(_tg/d), These values are converted into also contain aquatic life criteria.
"Lawful Levels" in water by DHS by

assuming 2 liters per day water consumption Gl Suggested No-Adverse-Response Levels
and 100 percent exposure to the chemical from (SNARLs) --
drinking water, as recommended in draft DHS

report Evaluation of Analytical Methods in Water These human health-related criteria are pub-

for theChemicals Listed Under the California Safe lished by the National Academy of Sciences in

Drinking Water and Toxic Enforcement Act of Drinking Water and Health,_Volumes 1, 3, 4, 5, 6,

1986 (Proposition 65). and 7. SNARL values do not include a consid-
eration of cancer risk. Incremental cancer risk

_1 National Ambient Water Quality Criteria -- estimates are also presented separately for

These criteria are published by U. S. EPA carcinogens.

under the Clean Water Act to protect human Q Estimated Permissible Ambient Goals --
health and welfare and freshwater and marine

aquatic life. No-Adverse-Effect Levels are Published by U. S. EPA in 1977 in Multimedia

presented for non-carcinogens. Incremental Environmental Goals for Environmental

cancer risk estimates for carcinogens are given Assessment, these criteria are estimated from

at the los, los, and lff 7(one-in-ten-million) occupational exposure to airborne pollutants

risk levels. Organoleptic levels are provided and, as such, are not very reliable as water

for some chemicals. Freshwater and saltwater quality goals. Therefore, they should only be

aquatic life criteria and toxicity information used if no other criteria are available.
are included. These criteria are found in:
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Other sources of water quality goals include: consulted for up-to-the-minute information.

Water Quality for Agriculture published by the It is common practice to rely on Primary MCLs as

Food and Agriculture Organization of the "enforceable standards" for human health.
United Nations in 1985, contains criteria However, MCLs are intended to apply to water

protective of agricultural uses of water, within a drinking water distribution system and

care should be taken in the application of Primary

Water Quality Criteria, written by McKee and MCLs to the protection of sources of drinking

Wolf and published by the State Water water. A common example of incorrect applica-
Resources Control Board in 1963 and 1978, tion is the use of the total trihaiomethane (TTHM)

contains criteria for human health and MCL for the protection of ground water from

welfare, aquatic life, agricultural use, chloroform. Chloroform is one of the four

industrial use, and various other beneficial chemicals covered by the term "trihalomethanes".

uses. This document is currently available These probable human carcinogens are formed in

from the National Technical Information drinking water by the action of chlorine, used for

Service (NTIS) as Publication No. PB 8218824. disinfection, on organic matter present in the raw

source water. The TFHM Primary MCL of 100

_] The California Department of Fish and Game gg/l is 18 to 526 times higher than the published

can also supply criteria for fish and wildlife 1-in-a-million incremental cancer risk estimates for

protection, chloroform. U.S.EPAhas stated that the MCLfor
T12-tMs was based mainly on technologic and

Many of these numerical water quality goals and economic considerations. Therefore, this drinking

numerical water quality objectives from the State water standard does not clearly protect the

Water Board's state-wide Water Quality Control beneficial use for municipal and domestic supply
Plans have been summarized in the tables which of waters of the state. The MCL for TI'HMs was

make up the remainder of this booklet, derived by balancing the benefit provided by the

chlorination process (elimination of pathogens in

Selecting Between Available drinking water) with the health threat posed by

Water Quality Goals the trihalomethane by-products of this process. In

the case of ground water protection, this type of

To protect the maximum number of beneficial cost/benefit balancing (accepting some chloro-

uses, the most restrictive (lowest), applicable, and form and other THMs in order to eliminate

justifiable water quality values should be selected pathogens') is not germane, and so the MCL is not

as the water quality goal for a particular site and sufficiently protective of the ambient quality of

pollutant. Due to the rapidly changing data base domestic water supply sources.
on the health and environmental effects of

chemicals, caution should be observed in selecting The published 1-in-a-million incremental cancer

among the various water quality values to be sure risk estimates (ranging from 0.19 to 6 gg/l) are a

that the most recent information is utilized. The more accurate measure of potential impairment by

original literature should be consulted whenever chloroform of the beneficial use of ground water

possible to determine the applicability and for domestic supply. Staff of U. S. EPA, Region 9

limitations of the values being selected. Other (San Francisco) has stated that the application of a

government agencies, such as the California 1-in-a-million cancer risk estimate, instead of the

Department of Health Services, the California TTHM Primary MCL, as a water quality goal for

Department of Fish and Game, and the U.S. chloroform in ground water appears to be

Environmental Protection Agency may be consistent with the federal Clean Water Act and
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the Safe Drinking Water Act and that the TFHM know whether the levels detected in that water are

drinking water standard is not appropriate for of significant concern.

protection of ambient water quality.

The first step would be to look at the Water Quality

In fact, virtually all Primary MCLs are derived by Control Plan (Basin Plan) for the particular Region

balancing the technologic and economic concerns in which your site is located. Upon examination

that are directly related to the use of water for of that document, you determine that the desig-

domestic supply with the health effects informa- nated beneficial uses of the ground water are

tion developed under the MCL Goal process, municipal and domestic supply. No numerical

Thus, Primary MCLs are not necessarily reliable water quality objectives are listed in the Basin Plan

indicators of protection of beneficial uses of for benzene, toluene, xylene, or ethylbenzene.

ambient waters and should not necessarily be However, there are three narrative objectives

relied upon as appropriate water quality goals in which appear to be applicable:
these situations. There are additional instances

"Ground waters shall not contain chemical
where water quality criteria more stringent than

constituents in concentrations that adversely
MCLs are applied to protect the beneficial uses of affect beneficial uses.
a water resource. For example, it is common

practice for the Regional Water Quality Control "Ground waters designated for use as domestic

Boards to require compliance with aquatic life or municipal supply (MUN) shall not contain

criteria for heavy metal contaminants in surface concentrations of chemical constituents in
waters that are often much lower than MCLs for excess of the maximum contaminant levels

the same contaminants, specified in California Code of Regulations,

Title 22, Division 4, Chapter 15.

Other factors may require water quality goals to "Ground waters shall not contain taste- or
be set below relevant water quality objectives and
criteria. Care should be taken to consider other odor-producing substances in concentrations

that cause nuisance or adversely affect
waste dischargers in the area and the contribution beneficial uses."
to the degradation of water quality that each

imposes. If one discharger is permitted, through Together, these beneficial uses and water quality

the disposal of his waste, to degrade the water objectives constitute "water quality standards" for

resource to just below the level where beneficial the chemical constituents in ground water at the

uses are impaired, then no additional capacity site of your investigation.

exists for further degradation by other discharges

of waste. In addition, the knowledge of the health The next step is to select numerical water quality

and environmental effects of chemicals or combi- goals from the values in the tables of this manual

nations of chemicals is constantly evolving. What to help you interpret these narrative objectives.

is considered to be safe at or below 10 lag/l today Upon examination of the Cross Reference section,

may be found to be harmful at 1 Ilg/l tomorrow, you discover that listings for the constituents of

concern are found in the Organic Constituents

An Example of Water Quality Goal Selection section of this manual.

Suppose you are investigating a site where a fuel The second objective from the Basin Plan, stated

tank has leaked a petroleum product into the above, references numerical maximum contami-

surrounding soils. Ground water sampling results nant levels (MCLs). These drinking water

indicate that benzene, ethylbenzene, toluene, and standards may be found on pages 1 through 5 of

xylene have entered ground water. You wish to the Organic Constituents section in the first and
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second columns. The applicable MCLs are: criterion, and l0 s cancer risk estimates. 10-day

benzene 1 I_g/l advisories are not protective of human health in
the long term, and are, therefore, not applicable to

ethylbenzene 680 Bg/l

xylene(s) 1750 gg/1 protecting a ground water resource. The current
Prop. 65 criterion for benzene is 3.5 p.g/i. The

No California MCLs currently exist for toluene, cancer risk estimates are 0.66 and 1 I_g/1. The

most limiting value for benzene appears to be the

The third water quality objective stated above lower cancer risk estimate. However, since this

means that these waters shall not contain estimate forms the basis of the Primary MCL and

chemicals which impart objectionable tastes or is within the limits of analytical precision at this

odors. The charts on pages 1 through 5 of the concentration, the Primary MCL of I I.tg/1 is

Organic Constituents section contain three types chosen as the water quality goal for benzene.

of listings in which taste- and odor-based levels Additionally significant is the fact that the Depart-

are found: ment of Health Services'Officeof DrinkingWater

also supports the use of this value in protection of
Gl California and federal Secondary MCLs

drinking water supplies.

Gl California State Action Levels, Taste & Odor

For ethylbenzene, other relevant human health
Gl EPA National Ambient Water Quality Criteria and welfare related values from the tables include

based on Taste & Odor or Welfare
a federal MCL and MCL Goal of 700 I.tg/1, an EPA

The following proposed Secondary MCLs are health advisory of 700 I.tg/l, and an EPA National

listed for the chemicals of concern: Ambient Water Quality Criterion of 1400 Bg/l. In

ethylbenzene 30 gg/l review, the most limiting applicable water quality

toluene 40 gg/l goal for ethylbenzene appears4o be the proposed

xylene(s) 20 I.tg/1 Secondary MCL of 30 gg/l, discussed above.

No listings are found for benzene in these Similarly, a review of other relevant values from

columns, pages 5and 10of the Organic Constituentssection
of this manual shows that all listed values for

The first applicable water quality objective stated toluene and xylene are higher (less protective)

above says that chemical constituents shall not than the proposed Secondary MCLs discussed

impair beneficial uses. Since the beneficial uses above. Therefore, the most limiting and relevant

designated in the Basin Plan relate to consumption water quality goals for toluene and xy]ene appear

and/or use of water by humans, health- and to be the Secondary MCLs of 40 gg/1 and 20 Bg/l,

welfare-related values would apply. All of the respectively.

columns on pages 1 through 5 of the Organic

Constituents section contain numerical limits In summary, the water quality goals chosen to be

relating to human health and welfare. (Additional applicable to the protection of all beneficial uses of

health and welfare related water quality goals ground water at the site being studied are:

appear on pages 6 through 20 of this section.
benzene 1 gg/l Calif. Primary MCL

These goals are specific to the types of waters

indicated.) ethylbenzene 30 Bg/1 prop. Secondary MCL

toluene 40 gg/l prop. Secondary MCL
Other than the values cited above, applicable

listed values for benzene include a 10-day xylene 20 I.tg/l prop. Secondary MCL

exposure health advisory, a Proposition 65
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The reader is cautioned that these values would policy would indicate that background levels of

only apply to ground water at the hypothetical site these chemicals in ground water (zero for most

being investigated. Other sites may have different sites) would be applicable water quality goals if

beneficial uses and/or water quality objectives, some degradation in water quality is not consis-

which could alter the assessment of relevant water tent with findings made under the language of

quality goals for these chemicals. In addition, that policy, as discussed above.

strict application of California's antidegradation
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT I CATEGORY j SEE USTINC_S_ UNDER:

A AAt rex [ Of_e. mc AZraz_ne

Ac°napht hene I O_garHc _r_aloht hone
Ac_na,ph[h_er, e Organic Acen,a,pht hylene
Acetalcieh _de Orgamc Acer aJde_/de
Ac_luorfen Organic Az:dtuorien
Ac_olem Or,amc Acrolem
A_,oe O,_an,c Ac_arnce
._cr_k3nrt me Or_amlc Acr_onffr_e
A_lchlor _ _ OT_an_c A_aC_mcf

.Alan x [ '-- Organic Na_nior
A_carb O_an*c _d_

Aid,carD su_one / Organmc AJd_.azt3 $uffone ' '
'_kd,c_rb suNox,_e O_ga_c A_m suHoxb_

Aidnn Organic AJdnr

_i_,n_ty _norganC A_kaJ,nay

AIl)4 chlonde O_amm 3-Chloropropene
AIl)4 tr{c_lor_e Orc3a_4c 1.2.3.-Tnch h3fopropane
Aluminum _n_'ganlc A_umlnum
'Xinet r},'n Organic Atnett_n
Amet rex Orgamc A.,"netr_n
A_ben Or_an,c Chioramlc_n
Ammonia Inor_anc Ammoma
Ar'nrr_mum su_amate Inor_anc A/1_t'nonlum sultamate
Aniline Or,amc Aniline
Antergon Organic MaJeC h_iraz,x:Je
Anthracene Organic Anthracene,

Ant irrmon_/ Inor_anc Antimon),
Aquamde Organic D_uat
A_.enlc

Ir,organc Arsenc
_tc, s Inor_anc Asb,_tc_
Atrazine Or_an,c A_razine
Az;npho.s.met he Organic ! Azlnphos- met hyl
A.zoOenzene ' _ -

B Ba_an J _an_c Benef in

Bar'Nel )f_antc [ D_camb_
_anum o,_anc _num

gasa_ran kganic _nta_on

Ba),_on )ri}amc Bay_on
Bene(in )rganic Benef._
_enT_uraim [ _rgar_c Benefin

_emazon I _r_amc _enta2on
"_ent hiocarb )r_lamc Thiobencarb

Benzla) anthracene ; )r_an(c _nz/a)anthracene1,2-Benzanthrac_ne _r_anlc E_nz(a,)ant hracene
Benzene
Benz e_e he_xach loriOe j )r_anic Benzene_'gar_c aJpha-BHC

beta-Bi-lC

gamm.a-B HC (Lindane)
dmta-Bk._3
technical- BNC

I_enzenes, chtonnated otgar"c _nzenes, chlorinated
Benzenes. dic hioro-

Benzene,s. tnChtoro -
Chlorobenzene
t .2- _chlorob,enzene
1,3- D'_Chtoro/oe.nzen e
1,4- Dichtorobenzene
_ach_r_nzene

P_tach_robenzene

1.2.4,5- Tel rach Jorobe n.zene
1,2,4 -T nchlor obe,nz erie

_,ertzene.s, 0)ctliorO- Ofga_'_C _,enzenes, dlchioro-
1.2-DChtotobenzene
1,3- DChtorobenzene
1.4-Dichtorobenzene

Benzenes, mchloro- orgamc Benzenes. tnChtoro -
1.2.4-Tnchlor oi3ee zene

Ber_zidine Organic B,enzid_ne
Be_, dichioro- O_gan_c B_z_ _, dch_r_

3.3' -Dich Iorobe nzid ine

Remo_b!fluorant hene Organic _enzo(b)fluoranthene
3.4-Benzofluor e_t hene Organic _enzo(b_fluor a,nthene
Ben.zo_k}flLioran_hene Organic _nzolk_fiuoranthene
Benzo(g.h,i)per)4ene Or ganlC _,enzo g.h.;_r_lene
1.12-Ben.zc_oer_ene Or_ anic Benzo(g. h. )pe_/lene
Be_zo(a)pyrene Organic Ben zo( a/p_ e,",e
Benz_ buy phtha)ate Or_an4C _guty* benzol phthal_e
Ber'/li*u m Ir',organlc Beryllium
BNC O_ga_c a_oha-BHC

be_a-BHC

gamma. BNC (Lindane)
0o,a-BHC

techn_caLBNC

'a_;)ha-BNd Or_an,c eJpha-BHC
beta-BNC Or_an;c beta-BHC

_amrna-BNC Organic _mma-BHC LJndane t

de_a-_NC Ot_an_c _elta-BHC
technicalaHG O_an,c I techn_"al" _ NC

BmJOu¥ phth. aiate Or_antc i Dibu_4 phthaiaie
Bm(2--chtorc_thoxy) methane Or,amc . BIS/2-ch!oroethox¥)r'r_hane
B_(2-chloroet'-,yl) other Or_an,c ; _[si2 ct_loroeth),t) ether
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT [ CATEGORY I SEE UST1NC_S) UNDER:

Bis(2-chtom_soprapyl) ether I Organic _s(2-chloro_sopm_:_) ether
Bis(chlororneth)4) ether OtgaJ""c Bis(c_Jofometh)d) ether
ae.-_h_4 phthalale OrgaJ'_C D_e_hy_phthaJate
B_s(2_th)4hex),l) phlhalate Orgamc D_2-e_ylhexy{) phthadate
Bs-meth_ phthaiate Orgamc Dm'leth_ phlhauate
Bm-n-oct_ pl_halate Orgamc D_n-oc_l phthaiate
BJadex Organic Cvanazme
Bla.zer Orgamc Acifi_yfen
Bolero Orga_c Th_er_
Boron In°rg a'n_c I _:_:_n
Bra_ Organic I Ch_haJoni!

Bmma_l O_gamc Bromacil
Brom_e Ir_an,c
Bromochioromet hane Organic B .ro?xx:hiorom_ hane
J_rortx:_ lchJoromet h ane Organic E_ort_ _ch_cror'r_t han e

Bromo_orm Organic Bmmotorm
Bromomethane Orge, r"c B_:_/lomet hane
4-Bromc_her_i phen}d ether Orgar,,_c 4-_'o_0_ohen}4 phe_t ether
Bulachlor ,, Orgar. c B_rt_hior
1.3-Butadiene Organic 1,3_utadmne
B_tanex Ofgar_c B_ac_tor
2-B_an0ne Orgar. c J_/J_thyleth_ ketone IMEK)
Buyke Organ,c Bul_e
n-But'fi benzyf l:>hlha_a_e Organic m B4,,r_lbenzyJ phthaJae

C Cadmium Inorganic Cadr'reum
Carnp hechior Organic Toxaphene

cCaptan Organic Captan
arbamate Orj;anlc Fe,'bam

C.arbar_ J Organm Cerbaryt
_=l.rt:>,_th_in Organic O_,erboxm

_4'-_, uran Orgnnic Carbo_uran

Cat_on tetrachiotide Organic Carbo_ _etralchiot_de
C;arbophenot h_on Or_a, nic Trffhion
Carboxln Organic Cart)oxln
Carboxine Organic Carboxin
_t_ Or_an,c _hol

CDEC Organ.: Surf slime
0 he rT'_Ot71'1 Or ganlc Mate*c h),d raz _e
ChioraJ hydrate Or,amc Tdchloroac_taideh)_de, h_/drated
(_hlor arTlben Or ga,.,'l_c Ch_oramb_n
ChJorarmne Jr_or_an_ Cl'fiorartwne
Chlorate inorganic Chlorate
ChiorUan Organic ChJordane
0hJordane Orgamc Chlordane
Chlordeo0ne Ofj_an,c _ _epo_e
Chlor _e lnorgemc Chloride
Chlorinated benzenes Organic _enzer_. dqlorinated

Be,_ze_4_, d_chioro-
Benzenes, t richlofo-
C_nzene
1.2- Dichlorobenzene
1,3.-DichJo_aben zene
1,4- D_chlorobenzene
Hex achlor(_,enzene
Pentachlotoi3,en zene

1.2.4.5-T_rachJo_obenzene
1.2,4-T dchlor obenz ene
1.3.5- T6chlo_c_zene

Chtodnated naphlhaJer_s Organic Naphthalenes, chlonnated

2-Chloron_pht haJene
Chlormated phenols Orgar. c Phenols, chlonnated

4-Chloe-o-cresol
4.-Chlo,'o- m-c_es_l
6-Chlo_'o- m-cr esol

2*Chlorophenol
3-Chlo_3phenol

4-Chlorophenol
Z3-Dichlorophenol
2,4- Dchlo_'c_heno(
2,5- Dichlorophenol
2.0- D_c:hloro_henol
3.4-Dchlorophenol
Perffa, chlorophenoi
2.3.4,6-T_rex_or oohenol
Z3,5,8-T_raahlorophenol

Z4,5-T_k:,'op_nol

Z4.6-Trichl_op_nol

Chlorine lm:_u3_c Chtonne
Ch Jot_''_ed_ox_de Ir,or_an,c Chto6ne d_oxide
Chlor_e Ir,,orgamc Chiome
Chlo_oalk)4 ethers Orgamc Ethers, chloroaJkyt-

B_s(2-ohlo,'_tyt) ether
B4(2-c_lo_o_opm_y_) ether

Brs(chlo_omethyi) ether
2_ h[oroal¥_tiet _ldit h_carbam_ e Organic Sutfatlale
ChloroOe_zene Organic Ch&)robenzene
Chtorobro_thane Or_an;c Bror,rx3chtotomet hane
j>-Ch Iom-o-cr_s al Organic 4--C hioro- o-c_esoi
4-Ohioro-o-cresoI Organic 4-Chloro- o-ct esol
p-_ h_oro- rn.-cres ol Orgamc 4-Chloro- rm cresol
4-Chioro*rrt.-creso_ Orgamc 4-_hloro- m- cr e_oi
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT J CATEGORY [ SEE UST1NC_S) UNDER:

6-C h Ioro-r'mcm. sol Ct gaJ'.c 6-ChkN'o- m-cresol
ChJof od J3romomet bane Organic [_rc_met ha,'te
Chloroethene O_ga_c V_ny{ ch k_'ide
Chloroe_}/lene Organic V;n_ c_loride
Chloroform Ocgar. c C hlo_oiO,rm
Chiotofos Orgar"c Tnchl,orfo.n
Chloro-lPC O_ga_c Ch&)_3,cc_ha.m
Chlo.'omet hane Organic C I'_,ome'_ ha.r_

4-Chloro-2-rnet h)4phenol o_oa_c 4-Ch k)ro-o-cre_31

4.-Chloro-3-meth_phenol J _0_ a_ic 4.-Chto_:)-m cresol
6-Chloro- 3- r'r_t h _ph enol arr,c 6-Chtoro- m- cr es.o_
2-Chlomna,pht haJene O_ a,nec 2-C hJon::maphthaJene
2iChio_phenot O_ _ 2-Chlo_o_:_enol
3-C hJorc_henot O,r anic 3-Chiofophenol
4-Ch Jorophenoi Of ar_ 4.-Chlotophenol
m-Chlorophenol CT amc 3-Chtorophenol
.o-Chloropheno_ CT amc 2-Chio,_phenol
p-Ch[orophenol CT amc 4-Ch_not
Ch Jotop_Cnn O _ ChJo_:_mcn _
3-Ch_oropro_ene Ct amc 3-ChJotopr apene
ChlorOlha_omi O_ ar.c Chiorot haJoni[
2-Chlorotoiuene O_ a.nic 2-Chlorot otuene

4-.Chtorotoluene O_ a.nic 4-Ch k)cololuer_
o-Chiofo_oJuene O_ ar.c 2-Ch k:,m_oiuene

cP-_hlohloroto_uene O_ anic 4.-ChloecXol uene
rp_pham Ot amc C h_ocp_:_am

Chiorpy_os Of a_;c Chto_pyifos
Chromium III Inorgamc Chromium Iii
Chromium VI InorgaJ_lc Chromium VI

Chromium ITotai) lnor_amc Chronlum VI
Ch_sant h®mu r'mc &c=d Organic Dimet hn n
.... ?
CIPC
C_,<)ba_
Color
Cont rave_

_ttonox
Counter

Cnsuron

_yanaz_e
Cyanide
C_ctolet rarr_lh_,_ne tetran_rarnme

Cyc_ommet h}nene mnitram,ne
Uyc_on,te t_gan,c HUX _',.,yc_onnei
C_'_on Organic _hr'nethoate
Cy_ion O_gar"c MaJath,:)n

O 2.4-D I Otgar_c I 2.4-D

D_conil Organic , Chiorot haloniJ
Daclhal Or_lanlc 0act hal (DCPA)
Dalapon Orgamc Daiaoon
DBCP Or_lamc DBCP
1.1 -DCA Or_iamc 1,1 -[_chloroelhane

1,2-DCA Orgamc 1.2-D_chioroet bane
DCB Orgamc 3,3'-Dichlom_e nz_d_ne
1,1 -DCE O_a_c 1. I- D_chloroet h_ene
{)CPA orga_c Dact haJ (DC.PA I
D-[_ Mixture O_gamc 1.2.-D_chi_Omoame

1.3-[_chlo_ne
Promme_. dichloro-

DOD O,_a_ [)_:)_"_"'
dlchloro_

4.4'-DDD Organ,c DDD
DDE Organic DOE
4,4'-DDE Orgamc DDE
DDT Organ,c DDT
4.4'-DDT Organm DOT
DOVP Organic C,ch_o_c_
Dechiomne O_ganic laire_

De-Fe_d Organic D_rnetho.a_e
DEHP O_amc D_2-ethylhe_yI I phthaJate
Demeton O_anlc Demeton
D4aJon Organic D_uron
Diazinon Orgamc Da.Zinon
Dit:_nz {a, hlant hracene O_ganic Di:)en zla.,hl ar_ hrac_ ne

1.2 ;5.6- Dibenzant hracene Or_anm DIoen z(a.h) a_t hrace ne
Dib_o_onrtnie Orgar. c Dibmmoaceton_le
Dibr omachlor ornet ha ne Or_lar"c Olm'ornochJorornet hane
Dib_ornac hto ro,propan e Organic D[_CP

1,2- D{bro_ 3-chiorc_o ropane Oi'g anic DBCP
D_b_o,mac hto rc_3_opane O_gar.c DBCP
1,2-D_bron'x> 3-c htor opropane O_ganic D_P
1.2-Dib_omo_hane O_gan,c Ethylene dbrorr_de (EDB}
1.2-Dibror'r_3r'rethane Organ,c Ethylene d_3rom_de (EDB 1
_l_inrt rosarnlne Orgamc N-Nitro_Jodi:)u__amlne

Dib_l phthaiate Organ)c Dibu¥ phthaiate
Dicamba Organic D_rt_a

Dichloroacet_c ac_d O_gan, c D'X::hloroac_c acid
Dichlo_oaceton_ri_e Orgaruc D_chioroacelonit hie

1.2-DichJorobenzene Organ*c 1.2-O,chlor013enzene
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CROSS REFERENCE OF CHEMICAL NAMES

CONS'fiTUEN'T I CATEGORY SEE us'rING(S) UNDER:

1,4-D_ohloro_3en.zene 1,4-C, chlorOOenzene

m-_chlorobenzene or_ar"c 1,3-D.fchkc_:_,e,nzene
o-{_chlorob_n zene _ Cngar_c 1.2-{_chlorx_3enzene
_--.C)+oh_orobi. n ze ne j Organic 1.4-_chio_i_nzeneb_h_o0enzenes

/7 -'-1,2- _¢:h k_3enzef_e
1,3-D_chk)m_mzene
1.4-{_c'h_nzene

3'_-D_ch°rC_zldme 'Jr _lan_c 3,3'-D;*ch_o.roi:_nzJOme
_oeenz O,nes Or ga.r_c Benzid_. d_chtoro-

Organic 3, 3'-Ofohlomben z,de ne

1.1 -Dichloro-2.2-bis _o-chlor op heny{} et bane o_ga_c DOO
[_c_nlot obromorr_t bane
D_c_lot odffluor omet hane i , _rornodlch h3ror,r_t han e

; O_gan_c [_c hlorod _uoror'r_t h an e
D_h,,I_od_phen )4dic h10roe_h¥1ene Orga'mc DOE
',[_. I_od _Phenyft rich Ior oet bane ' Or_an_c DDT
1,1 -Oichtoro_hane Ot_an*c 1.1 -D,_chloroeth ane
1.2-D.:hloroet bane Orga,'_c ?.2- D_chic_-o,et_a.ne

1: i -D_hloro_he_e Organic I, 1-E_chloro_t h_ene
c_. 1,2-D_chioroethene Or ga,nm om-1,2-_ichlo_e_ h _ene
tra_s-1.2-Oichlor Oethene Or_an_c t_ans- 1.2-Oichloroet hytene ·
D_hkxc_ hene_ Orga.mc Ethyl_nm, dmhk_o-

L 1-O_chlO_h ylene
1,2-Oich_hyten®

Itanl_. 1,2-Oich_oro_h_iene
1,1 :Dichlorc_t hylene Organic 1.1-D_Chioroet h _,tene
c_'-'l.2-D_ch_oroethy_ene Organic Os- 1.2-Dichloroeth_ene
frans-1.2-Dichio_oem),lene Organic traos-1,2-D_chloroet h.¢ene
Dtc_ior oe{ hyle nes [

Organm Ethylenes. dichioro-

1.1 -DichJoroethy_ene
cis-1,2-O_cNon3ethyiene

Oic_oromet hane

2.3-D_c_orop_e,_o_
2,4- D_ch{oroohe_ol

2.5-Oic_to_opnenol
2.6-Dichlo_ophenol

,3.4 -D_c{'IIorophen ol

2,4 ' D_chIoropher_ox[acetJc ac_0
! ,2:D_chlorop_opar, e
D_h_<xoomoar, es

,3--Oichloropropene
cra- 1.3- _tch Ioro_r ope ne
trans-! 3,-Dic_l_.op rto,pcne
'_c_lorooroo_r_s

"2':2-D_hlon3p ropio nic acd
'Didniorvos --
'Dield6n
D._set Oil

Die_h¥1 ph_ha_a_e
Ditet h_ihex¥_ ) ad,p_e

__/2'_h_hex¥_ ph{hatate
D_f)uorodichlor O.T_[hane
Di'_onate

[_,(_xop_ rn_h¥1 phos_ohonale
_methoat®

_,4-D_ rn_t h_lD_n Z_l_t er
D_meth¥1 ph_ha_a_e

2,4-[_rret hytphenol
1.3- Dmlt robenzene
n_Dimtrobenzene
_,4-Dimt ro-o-o'esol

_naro_henol
2,4-Dm_rophenot
b_r_t rophenols
2.4- Dmit rotok,,en e
2.6-Dini_rotolue_e

D_Jn-_l) phthaJate
p-D_o_ane
1,4-Dioxane
_min

'bi_enarnd
D_hen¥tdi_-r_de

,,1.,2-Dipheny_hydrazine
Dtphonytml r0_amine

_l_'Op_nffrosamine
[_erex
Diquat
_suHoton
Disyslon

Dithane M-22
Oithane Z-78
b;ore_
Dluron
DNBP
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT ] CATEGORY I SEE USTINC_S} UNDER:

DoWo_ I O,gan.: D_po_
Dual I Orgar_c I Metolac_ior

D/_o.ate ] O,ga.io I I:o_o_o*
Dyphonme I 0,_ I Fon_os

E EC conductance
EDB
Endc_u)fa_

Er.doeuHarF ......Q_._ _,_u,,_,
Endosul_an'PI Organ_c Er_oeuHa.n
EnOOSu_ansutfate Organm Endo_u_fansuNale
Endoihal Org_ Endotha_
Endoihall Organic Endo_ha,
Endrex Organic Endnn
Endrm Organic Endnn
Epic 500 O_ar"c Fum'mcydox
E?chlorohyd6n C)_ganlc F-p_c:htoroh_dfin
1,2-Ethane d_ol orga"'"c Ethylene gtTco(
Ether*. chloeoaJkyb Organm Ethe_. chlcroaJkyL

B,eN2-chlocoehty_)ether
_ 2-chlo_omoe,mO,4)ether
Bis{chio_ort'mth_'f)_her

Etherz. haJo- Orga'mc E_. haio-
B_(2-chiotaehty() ether
B4(2-ctllotomooe00_) ether
Bis(chlotcaT_hyf) e_her
4.-Bro_h®nyt pheny(ether
Ethers. chloroalk_-

Ethion Organic Ethion
Eth_ carbamate O?ganlc Uretha_e

Eth¥i parathion Ofga'-,c Parathion
Eth_benzene urgan*c bth)llbenzene
Eth_iew_ediOrom,0e or_ar"c Eth)'ienedi3romide (ED_)
Eth)4enedichior_e Organic 1,2-D_chlorc_hane
Eth_ene glycol Organic Ethylene gl_c_l
Eth'fteneox,x:)e O?gan_c Ethylene oxide {_TO)
Ethylem_, d;chio*'o- O_'gamc Ethylenes, dichlo_o-

1.1*Dchlomethylene
cm.1.2-Dlchloroethytene

; batls'1,2-OiChloro_th_ene
Eth_Henethiourea I O_ga.r_c Ethylene th_urea (ETU)

Fe_3am
Mar_3
Ne)am
Th_-arn
Z_neb
_rarn

Eth}41h_,demeton Organlc D.s)_ton (Disul(oton1
ETU O_gamc Ethylene th_Oure_(ETU)

Fe_oam
Maneb
Nat:_-n
Thi*'am
Z_e_
_am

Fenarmphos Or_lanic F:enamiphos
F fefoam Organic Eerbam

Fermate Organic Ferbam
Fluometuron Orga.mc F:_ometuron
Fluoranthene Organ,c Fluoranthene
_luorene O?gamc Fluorene
Fluoride Inor_ank: Eiuonde
FluorotnchIoron-,e¢hane Organic Tric_Iorofiuoromethane
Foamingagents {o_gamc& inorganlc/ Inorganic Ft_Znlng agents IMBASI
Fotpa_ Organrc roipet
Folpet O_gamc Foil)et
Fonofo_ Organic Fono_o.s
Formaldehyde C_g_ Formatdeh),de

Fo_farn_l O,gar"c D,'nethoae
Freon10 ocgamc _ tetrachlor_e
Freon 11 O_gan_c Tnchlorofiuoromethane
Freon12 orgar"c D',chior(_fluororr_hane
Freon 20 Organic Ch_orm
Freon 113 Or_ar.c Trichlorotrifiuoroethane
F_ oll11 O_gar_c )'_roseN
F_I 011_ j Organic D_'_el Oil

Furadan t Orgamc Ca'tx_anFurmecyclox O_gar"c Furmecyctox

Gesafram 50 Organic P_on
O G_)_3ho_ate Organic C._hosate

Gyphosate isoptoOy[ar_ne satl Organic G_hosate
G_aalan Organm Tebu_h_uron
G.'ease& 0_l Orgamc Oil & grease
Golh:On C_'ga_c A.zm_-rnet hyt

H _hers Orgamc Ethers. haio-
I_s(2-c_lo_ehtyf) ether
_s( 2-c:hlo?o_ooroo)4) ether
B4s(ct'l!o_omethy[_ether
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT CATEGORY SEE USTINC,(S.) UNDER:

Flak)ethers (cont.) Organic 4-Bromophenyl phenyf ether

Ethers. ohlor oalk_l-
HaJornet hanes Organic Met h_. halo-

Bro_:chioromet hane
Bromoform
Bromomet har,e
C,atbo_ ret rachlor,3e
CNorolorm
CNorornet hane
Ehbron'm<_ lo tomet han e
Dic Norod dtuoromet hane
ENc_hane

T nchlor of loororr_t h ane

Hardness lnor_anlc Flatdness
HCH Organic BHC
He_tachlor Organic Flept achlor
He,brach{or _O<:,xlOe Organic Fleptachlor e_oox_e
HEX Organic H_x acttlo roc_ ctop_ ntad ie ne
FlexachloroDen zen_, Or _a._c Hex acthloraOenzene
Flexachlor 0but ad ie*_e otgamc I"_ a_hlorOOut &d;ene
_4exac hlor ccyclohe xar_ Ofg ah_ _na-BHC

_-BHC

gamma-SHC (Lindane)
de4ta-BHC

techmcaJ-BHC

Hexachtor (x;¥c k:_pent ad _ ne Organic Hex achtoroc_ ctope nt a_ie ne
Hexachlor c_thane Organic I-_achloroet har_

Hexachlorophene Organic Flex &chtorophene
Hexadrm Organic ' Endnn
Hexane Organic _Flexane
n-Hexar_ Organic i n-Hexane
_exazinone (_?n_n*c N_n:'mnn_

"eme_ 6,_;: RBx]c,;_k;n,el
HMX Organic HMX
Hydra.zme tnor_anc H_lrazine
Hydta.zine suHate lnor_lamc Fl}_lra.zine sulfate
H_'dro_ean sulf,de t ]rlo¢_,_-1_ H_:_ro_en sulfide
Ny'var X o¢ XL O,'ga n_ Bromacil

I Indeno_ 1.2.3-c.d/pyrene ] Orgar_c j indeno( 1.2.3-c.d}p_ene ]
lodDde Inorgan,c I IodaOe ]

iron tnor_ankc Iron IIsophorone I O _an c Isophorone
Isopropano] Or,amc Isopraoanol

isoorc_oyl N (D-Onioroc, henyi) car'oamale t urgar',,c { [.,mon3ropnam ]

K Karmex organic Oiuron
Kepone Organic KeF)one
Ke_ Or_anm Pronamide
Kerosene Organic Kerosene
Kerosine Or,amc Kerosene
K rover Or gan_c D_uton

L La,,'nb_t organic 8utachlor
Lanex Or_a_c Fluometuron
Larmnte OrganJc Methomyt
L_so orgar_c Atac_lor
Lead (lnor_amc) lnof_amc Lead (Inorgamc 1

tindane O,_LniC _mma- 8 HC {tindane 1
Lomban Or ga.nm CNorpynfos

M Ma,lath,on I Organic Malath"0n

Ma_e,c h_,dra2ide ] Organic Mate,c h_lraz_deMane0 Orgamc Maneb
M_n_anese ] !not,amc Man_lanes, e
Ma_zate Ocgamc Mane(:,

MCPA organ*c MCPA
MEK Organic Methyl eth_ ketone [MEN)
Mercury Inor_a_mc Mercu_
Methanes. halo- orgamc Me_hanes. hato-

_'omod lChlo_on'mt h ane
Bmmotom_
I_omomet h a.ne
Carbon tet rach!or ,de
Chloroform
Chloromet har,e
D_romochloromet hane

D,chlomd it tuoromet hah e
Dichtom,rr'._hane
Tnchtoro¢luoromethane

Metho_r_'! or_an,c Methort_
Methaxychlor Organic Met hox'ychlo¢

M ethax _ropa. zine or_an,c Prometon
Meth}4 benzene Organ,c Toluene
M ethit b_om,de Organic Bromorr_t hane
Meth)4 tJout}4 eCher Organic Methyl t-butyl ether (M"FBE}
M eth_a c_lor _de Orgamc Chloromethane
Met h_t c_ior oto_m Or_an_c t. 1.1 -T nchlor oethane
2-M et h_44_ch Io_ophenol Organic 4.*C hioro- o-c_,esol
3-M et h_ -4-Ch IOrophen OI Or _a_c 4-Chloro- m- oresol

3-Meth}4-6 cnlOro_3henol Or_an_c I 6Chloro- rf_oresol

CROSSREFERENCEPage6 September1991



CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT J CATEGORY ] SEE USTINC._S) UNDER:

2-M et h),t-4-chlo_0phanoxTacet ic acid Organic MCPA
2-Met h_-4.6-dinit rophenol O_'ganic 4,6- D_I rtro-o--c re_ o_
4,4'-Melhylene_(N,N-dm'_t h_an4hnel Organic 4,4'-bl et h)4ene_3as(N,N _in3e4 hyianll_ne )
4.4'- Me_ Imne4_m(N N4 meth),_b,enze_ea rr_ne Organlc 4,4'-M e_h_enebis (N, N_lirn_ h}_Laniline)
M et h_-len8 ch iom:_e C_gamc Dic_hane
Mmh)_ ethyl ketone Organic Methyl e_h_ ketone (MEk_
Methyl ethyl nitrosamme or,ar'ac N-N;tro$ometh_tethTlamine
Meth)d r'nethacrT_ate I Ofga_c Methyl rnethacrylate

Melh)H _u_at h_on j Organ*c Methyl parat h;x:)nMet otachior orga r"c Metolachlor
Melribuzin I OrganJc Ivim6buzin
Milo_ard J Of_lan;c Propaz _e
Mirex o_gamc Mir_x
Moiinate Oq3anlc Mo_mate
Mo_e_um inorga.n_c D_ol)43denu m
Monodnlorobenz®ne Chroan_c C hlotl:)i3en ze ne
M orloemopheno_ Organic Nitrodr_an<_

2-Nilr (_ohenol

4-N_r o_henol
MTBE Organic M_hy114:x.r¥ mher (UTBE)

N N,,ba_ , Organ,c ] Nabarn
NaphthaJ®ne Organic j Naphthalene
Naphthalenes, chtonnme, d Org a.r_c NaphthaJen_. chlorinated

J 2'-Chio_onaphtha_ne
Nemecur Or_an, c Fenarmphos
Nicked Inorganic ] Nickel

Nitralin Organic Nitralin
Nrtrate Inorgamc Nitrate

Narite Jl,Organic i N_tnte
Nrlrober',zene I )rgamc J Nitro/benzene
N;lrofen I )rganJc J Nitroien
Nrlro_uanidine I )rganic 1 Nitro_uanidlne
Nitro_ene )rganic Nitrofen
Nrtrophe_ol )f ga.'"ac Nilrophenol
2-Nit rophenc_ )rganJc 2-NitrophenoJ
4-Nit rophenc_ )rganic 4-Nitrophenoi
o-Nit rophenol ),'l[lanic 2-Nitr(_henot
p-Niirc_oheno_ )rganic 4-Nitrophenoi
Niirophenols )fgamc _no_s, nitro-

2.4- Dmitro-o-cresol

J N_tophenol
2-Nmlrophenol
4- Nilr oph®nol

Tnmtrophenol
Nrtrosamines Organic N_ro_ ar'rl_n_._

N-N_r0,Iod butyarmne

N-N itroeod *eth_u'_oia,n-Une

N- Nit ro_lKx:l_th y [ar'hine
N- Nit ro_3dimet h ybu'mne
N-Nilr o_,odiph®n ylarnin e
N-NilroeodlPr opy"[ami ne
N -Nit rm_omet hy'lethyiami ne

N-Nitr o_op),r rolid rne

N _Nrtrc_ od_ethar.:_amine N-Nit rosod_et hano!amine

N-Nrt rosodte_hytam4ne N- Nit rosod "eth )_lam,ne
N- Nil ro_ odir'net h)'tadqqmne N* NR?osodlme_ h)damin e
N-Nhro_odiphen_ammne N-N_tro_phen)damine
N -Nil ros 0d_prop_lamine N- Nitrosod _r op).'tarn, ne
N-Nhro_o-N-eth_urea N-Nil roso-N-et h}d urea
N-N riro_omet h}det hylamme ' N-N _roso r'nethytet hyta rni ne
N-N _r_o--N-,'r_t h_ u rea , N-Nit ro_o- N- me_h_,lurea
N-N_t msop_r_oiidine N-N_lros_0yt rolid_ne
Nonach_or tTans-Nonachlor

t ran$-Nonac_ior t_'ans-Nonachtor

hk_chJO_nated phenols Organ*c Phenols. nonchlormated
C..alecho_

2,4- Dim_ hy_3henol
2,3-Dini_ro-o-cnmsol

D,n_onhenol

N_moh_r_
2-Nilr0phenol

4-Nilrc_ohenoi
Pheno_
Phenol, n_rl_
Re_orcmol

Tnnlrophenol

O Oil & grease Orgar. c EN & _rea.se
OrdraJ"n Organic ) MoSnate

Orlh°°de Organic Cap, an
O_'tho paraquat Organic Paraq uat

Oxar_ Organic O'xarr¥

Oxychlordane Organic Ox_chlordane
Oxygen, dissolved nongan mc Oxygen, d_ssolved

P P/iHs Organic PAHs
Acer_Dhthy_ene
Anthracene

Benz(a)ant hracene
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT CATEGORY ._IEEUS]gNC._S}UNOER:

PAH$ (cotll.) C_'g_ B4,nzo(b)fluoram'ithene
B_I_Izo{k)fluo?atlthene
Benzo(g,h,i)perylene

Chr_e_
Dl_nz (a.,h)_r_hrac_ne
Fk._,qu'_there

_th_ne

_araqua
Pa,xathmot,

Parathmon-meth_
PBBs
PC_
PCE
PCNB
PCP
PDB
Pema
PentachlorobenzeF_e
Pentachlorc_thane
Pentachloro_nrtrabenzene

Pentachlorophenol
P®rchiorobutadiene

P®rc_lonoeth_®ne
Perf[a.n

_He_am,phos
Phenar_threne
Phenol
P_oi$. chJorlnated c'J'_torinat_,[__

4-Chlo?o-m-_mmol
6-Ch_l

I ..........I
2-C_toro_henol
3,-Chlorot_nol
4.-Chloroph®nol
2.3-Dtchioroohenol
2,4-DIchloro_,henol

] _ 5-[_,chIo_0;oh®noi [
Z6-[_chlo_phenol
3,4-D_hlorophenol
Pentachlotc_,he_l
2.3.4.6-Telrac=hi_ophenol
_3.5.6-T eirach_,'ophenoi
2.4.5-Trichlot ophenol
Z4,6-Trichlo_opheno_

Ph_ols, nonchlonnaled C_gan_c Phenols, nonchlormated

_4- [_¢'nethyIDhenol
Z4- Dmitto-o-cresol
D_nr_olN_c_
Nitro. no(
2-N_rqoheno_
4.-Nil_'ophenol
Phenol
Phenol, nm(ro-
P.e_ommol

Trimtroph®nol
Phenols, n_trc- O_ganm I:)henois,nitro-

Z4-Omitm-o-creso_

Nitnc_ohenot
2-Nitrophenol
4-N_rqohenol
TnnRro_3henol

Phe_yl ethane C_g_ Eth¥_zene
Ph(_ate (_c Phorate
,!Sh_phoru$ Inor_ani,c Phosphorus
Phthalat®e_t®ns C_ga_c PhlhaJ_e esters

n-Butyl benz'ylphthaJae
I_ _thaJa_e
Di(2-e_ylhex yt) phthatate
D_hy_phtha_ate
Dime_hyIphlh_ate
Di{n-_)4) phtha_te

Piclo_am Organic P_,oram
Picric ac_d Organic Trlmtn3phenol
Planawn ,OrCa,mc N_ra.tm
PN/_ (_g_ PAH_

,N:enaphthy_ne
_th_
Benz(a)anthracene
Benzo(b)flu_amlhene
_nzo{ k)fiuO_arffhene
Benzo(g,h,i)perylene
_zo(a)p_e_
Chrysene
D_3e_z(a.h)anthra_ne
F_(xar_thene
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CROSS REFERENCE OF CHEMICAL NAMES

C(_STITUENT CATEGORY SEE UST1NC_S) UNDER:

PNAs (cunt) Or gar_c F_
Indem3( 1.2,3-c,d)pyr ene
_hcene

Pyrene

Po¥_on_nated blPhen_s O_a. nic Polybron_na_ed bq_enytS
Po_,chtor_ated biphen_.ls Organ, c Po¥chlodnated bBph_
Po,_nuclear wor'n_c hy_3rocarbons Ofg4u'_ PAHs

l_lma_hthylene
Anthracer_
B4N'tz(a)a.nt hraoene
Be_lzo(b)flu_ent hene

B,e_,o( I_ §uorant he ne
genzo(g.h.i)perylene
aenzo( a)c:)yrer_
Ch,_er_e
_(a.h)an(hracene
F_thene
Fk.x3cene

Inden_ 1,2,3-c,d)pytene
Pl-_manthrvr,,e

P'/_ne

Pramitol Or'_anic I Prometon
Pdncep Or,amc [ Simaz,3e
Pmfam Organ, c [ Ptopham
Pror'r',eton Orgar, c Ptom_on
Pronamide Organic [ Pronamlde
Pro,exCiter Orgar_c Propachtot
P_, dlchtoro- Organic ] Propane., dichloro-

1,2-Dichiorc_rc_oane

Propani[ Organic Propanil
Propazme Organic Propazlne
Prooeneamide Of aamc Ac?am!de
Pm, dCh_°f°' OrgamJc PruDeries, dichloro-

1,3-D_chtoropropene

Propham Organic Propham
Prophos Organic Propharn
Prop<_xur Organic _.ay_,on
Prop_ene dichloride Organic 1.2- Dic hIoropr.o,_an e
Prop? arnide Organic Pronarmde
Pyrene Organic Pyrene

O Ouintozine I Orga_c I Temaclor J

R Radon : Radon
Pre 3a.ch Ior

RDxRamr°d Organic ' RD)( {C._c_onrEei

Re_ione Organic D_uat
'Resorcinol Organic Resorcmol
Retard Orgamc MaJeac h}_ raz rode
Rotenone Organic Rotenone
Roundup Ofgamc _e

S Selenium Inorganic Selenium
Se_eabie solids [norga.,q_ S_tie_ab[e solids

SeWn Organic Cathay
Silver Inorgamc Silver
Silwx Orgamc Z4,5-TP {Silvex}
Sin'_azine Organic Simazine
Sinbar Organic Te_3acil

Sodium Ino_anic Sodium
Spec_c conductanc_ Inorganic _3emfic conductance {EC)
Spike Organic Te_ulhiuron
Strontium ,_r.,org_mc Slfontlum
St_ene Organic Styrene
Sulfate Inor_amc Surf ale
Suta,'l Orgamc _,u_late
S_tox Organic Demmon

T 2.4.5-T Orga_c Z4,5-T
1.1.1-TCA Organic 1.1.1-Tnchloroethane
1,1,2-TCA Organic 1,1,2-Tnch lot oethane
2,3,7,B-TCDD O_gan,c Z3,7,8-TCDD (Dic_in 1
TCE Orl_anic Tdchlcr oem),_e (TCE)
TDE Organic DDD
TDS Inorganic Tokai dssotved solids (TDS)
Te_olh_u,o_ Orgar. c Tebuthiuron
Tek)_e Or gamC 1.2Ok:hloroprooane

1,3- Dchloroprooene
P_, d_'1to ro-

Pto_P. es, dic_hloro-
Temlk Orgamc Aid _fo
Terba:il Organic TeFoAc_l
Terbufos Organ, c Te_bufos
Terrador Organic Pentachioronitroi:_nzene

1,2.,4 ,,5-Tet rac hlorc4_ nze ne O_gamc 1.2,4,5-TeUachlorobenzene
2.3.7._- Te_rachloroclrben zo_:fio xin Organic Z3,7,&TCDO (Dio_m /
1.1.1.2-Te_rachloroet hane Organic 1.1.1.2-Tet rau::_ Dernane
1.1.2.2-Tet rachtoroethane Or_an*c 1.1,2,2-Te( rachlor oethane
Tet rachloroethene Organm Tet rachloroet h_4ene (J::_ I

Tet rach!or(_lh_'lene Organ,c Tet rachloroet h_4ene IPC, EI
Te_rachloromet hane Orgar_c Carbon tetrachlonde
2.3.4.6- Te_rachloro_henol Orgamc 2,3.4 .G-Te_rachio_opheno,
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CROSS REFERENCE OF CHEMICAL NAMES

CONSTITUENT I CATEGORY SEE UST1NC,(S)UNDER:

2,3.5.6- Te_rachlorr_ahen ol organic Z 3.5.8.-T_ ra_ hatop henol
ThaJ_ium Ino_anlc 'i'_naJl_m
Thimat orga_c Phorme
Thlo_r_rb Orj_ar< Thk:iaencarb
Th,oclaz_ . Orf_an_c Er_osvtfan
Thiophos Or_ar.c Parathion
Thitam t Organic Th.'arn
THkis Orgamc j B_'nodk:hl_ornmhane

I Bmmo_orm
Ch_ono_orm
DJ:)n3n'xx__oromethane

TNT Or_a_c Trinitrotoluene
Toluene Organm Toluene
To,don Or_._k: Pick)ram
Total d_ssolvedsohds Inorgamc Total dissolved $0hdstTDSi_
Toxaf3hene Organic Toxaf_ene
2,4,5-TP Or_amc Z4,5-TP (Sdvex)
Tre_lan Or_ar'.c. T_luraJ_
Tr i_.rorm:_r_ha_e O_gat'_c Bto,_'x_orm
Tri_"yff_ O_gar_c Td/_ublltin
TrichloHon Orgar_c Trmhl_'fon
Trich_d®h_:le 0¢_anlc Trio_k_o,ao_aJdeh [ de
T6chlo_3acetJcacd Organic Tn_htotoac_ic aod
Trichbroacemnil die Organic Trio_k_oaa_toni_rile
1,2,4-Trich_oroi3enzene Orgar,c 1.2,4.-T6chk_obenzene
1,3,5-Tr_chioro_enzene Organ_ 1,3,5-T_'_hlor_3e_zene
Tr_chiom_,enzenes Organic Benzene_. trich_oro-

1,2,4-Trichloro/0.enz®ne
1,3,5-Tnchlo_obe_zene

1,1,1-Trichioroethane O_gan_c 1,1,1-T6chloroethane
1,1,2-T.chloroeth ane Organic 1.1,2-Tnchloroet_ane
Tr_chioroethene Organ_c Tric_o_oetbT{e,ne (TCE)
Tr_chloro_h)Hene orgar"c Trichiorc_t i'__n® iTCE
Tr_chlorofiuorome_hane Orga.n_c Trichlorofiuoromethane
Trichbromethane O_ganic Cl'_3,roform
2.4,5-Tnchlorophenol organic 2,4.5-Tnchlorophenol
2,4,6-Tr_chlorophenot Organic 2,4.6-Tnc_lc_ophenol
2.4,5-Tr ;x;;hlo_oh®nozyaoet_cacid Orge'mc Z4,5-T
2,4.5-Trichlomph®noxyprop_on,cao_ Orgamc 2,4,5-TP {Silvex)
1,2,3-Trichlon_oropane Organic 1,2.3-Tnchloropropane
Trchtomlrffluoroethane Organic 1.1.2-Tnchloro-1,2,2-trfftuorc,ethane
1,1,2-T6chloro-1.2.2-trifluoroetbane Organic 1.1.2-T6chlcxo-1.2,2-trifiuoroethane
TrchloqDhon Oroamc Tnchlor'fon
Tr_uraJin Org&n_c T_luralin
T,haJometbane(s) Orga'mc _romodichloromethane

Chloroform
DbrocrlochIorometha,ne

Trinit ro_i_cetol Orgamc Thnitro_¥cerol
Tr_nitrophenol Orgamc Tnn_rophenot
Trin_ro_olu®ne Ofgar_c Tnn_ro_otuene{TNT_
Trffhlon orgar, c Trrthion
Turbacl{ Orgar_ Te_:_l

U Uranium Inorganic Uranium
Utelha/'le Organic Utethane
Uto;_ Organic I_r_cil

V Vanadium Inorganic Vanadium
VC Organ,c Vin)d chloride
Ve_dex orgar_c SuHaJ_ae
VeIpaz organic t..le_azinone
V_ylD,enzene Organ*c _rene
Vin)d chloride Orga,r.c Vin_ chior.::te
VinyJidene chtonde Organic 1,1-D_Chloroeth_ene
Vitava_ Organrc Catt_xin
Vydate Orgar.c Oxamyl

X X)4en® Organic X)dene(s)
recta-X}_ene Organic Xylene{s}
o_lho-X)4ene organic Xylene(s}
_a-X_,iene Orgar.c X)4ene(s}

n_ Organic Xyl_ne(s)
as-m-X_o_ Orga.nlc 2,4-D_let hyl_3enoi

Z 71nc Ino_anc _nc I

7,neb _gg_ ZmeO IZ_ra,m Z,rarn

CROSSREFERENCEPage10 September1991



WATER QUALITY GOALS -- J NO RGA NIC CONSTITUENTS

1I U M A N H E A L T It A N D W E L F A R E

I I-°rr'Health Adviaorlee or Suggested Propoaltlon 65 O n a - i n - I - M I I I I o n I n c r · m · n t a I

Drinking Water Standards (California & Federal) No-Adveme-Reeponee Regulatory Cancer Risk Eetimalaa

Maximum Contaminant Leveie (MCLa} CalifofnlaSlateActlonLevels Levels(SNARLs) Levelua U.S.EPANational U.S. EPAHeilth National

California Dept. of Health _rvlcee U. $. Environmental Protection A_ency Deparlment of Health _l'vicee laloo gee cancer rick oltlmatee) Water Quality Ambient Water or Wader Quality Academy of

C O N S T T U E N T Pdmary MCL Secondary MCL Primary MCL Secondary MCL MCL Goal Toxicity Taste & Odor EPA NAS Criterion (14) Quallt-f Criteria Ad¥ilorles Sckmcm (NAS)

Akalinhy
Aluminum 1000 50 to 200 (93) 5000 (7-day)

Am,Tonla -- 30,000 (66) {O)
Ammonium sulfamale 2000 (O)
Anllmony 51o 10 (100) 3 (100} 3 (68) (O)

Arsenic 50 50 zero (1001 _ Q3(102 / / 5 00022 003 (A,68 I
Asbestos (93,101) (93.101) (15) 30,000 fibers/1 (101,Al
Barium 1000 100(3 / 2000(107) 2000(107) 2000 4700 (D)

Beryllium 1(100) zero {1__ 4_o, 2o,o_ ('/?, 7__) 115} 00068 0.008(B2.68}
Boron 600(68} (D)
Bromide 2300

Cadmium 10 10 / 5{93J 5 (93} 5 5 (15) (D)
Chloramine 300 (68) 166 / 581 (7) (D)
Chlorate 10 (88) 7 / 24 (7) (D)

Chloride 250,000 (73) 250,000
Chl_lne 1000 (68) (0)
Chlorine dioxide 80 (68) 60 / 210 (7) (D)

Chlorite 30 (68) 7 / 24 (7}

Chromium (to, al) ,60 60 / 100(93) t00 (93) 100 (0)
Chromium (111)

Chromium (VI) (l5} {A)
C,ot_k

Col_ 15 units 15 units

Copper tO00 1300 (111} tO00 1300 {116) __ (D}

Cyanide 2O0 (100) 2O0 (100) 200 (D)
Fluoride 1400 to 2409 (109) 4000 2000 4000 (D)

F_rnlog agents (MBAS) 500 500 __

HydrazJne 0 02 ( t00)

Hydra.Tine Sulfate O. 1 (1O01
_ydrogan sulfide
Iodide 1190
Iron 300 300

[_-ad 50 50 / 15(1 t 1) zero (116) 025 (5) (B2)

Manganese 50 50

Mercury 2 2 2 2 (D}
Molybdenum 50(68) (D)
NicKel 100 (100) 100 (t00) 100 (15) (D)

Nitrate 45.000 {72) 10.000 (103) 10,000 {93.103 i lO,_a__.B9) (D}
_r_e 1000 (93.103) 100(3 (93,106) 1000 ( 10-day.89) (D)

Oxygen, dissolved

_hPHosphorus 6.5 tO 85 pH units 01 (40.68) (D)

Radioacllvily. Gross Alpha 15 pC,IA t 5 pCl/I (t 1O) zero (Al
Radloaclfvtly, Gross B_a ,50_gi/l 4 mre_n'vyr zero 004 mrenvyr (A)
Tqadium 226 + 228 5 pCil spca4I 20 p_/l(lO0) zero 0.22 p_Vl (Al
Radon 300 pCi/I (100) zero (100) 16 pCi/l (Al

Selenium 10 10 / 50(93) 10 / 50(93_
_ elfioaJ:)iesolids
Silver 50 50 100 (9'3} 100 (68) (D)
Sodium 2000 (57)

_-_cific conductance (ECl gOO p.mho_cm(74)
Strontium 17.000 (68) 8400 (7-day) (D)

St rontlu n-'_90 8 pC;iA IAI
Sulfate 250.000 (73) 400,000 (100) 250,060 400,000 (100) (D)
Thallium 1 to 2 (100) 0.5 (100) 0.4 (68)

Total dissolved solids_TDSL 500,000 (75} 500.0(0
T_,_ ...... _0o0 pcvl (AF-
Turbidity 5 units 1 io 5 units

Uranium 20 pCiA 201_4.3O _iA(lO0) zero pOO l- 35 0 26 pCUl lA)
Var_adlUm 20 (6B} (['))
Zinc 5000 5000 2000 {66) (O)

[NORGANICS Page 1 Values are in Izg/l (F_b) unless otherwi_ indicated. Numbers in parentheses indicate footnotes. September 199]



WATER QUALITY GOALS -- iNORGANIC CONSTITUENTS

AGRICULTURAL USE, HEALTtl & WELFARE, AND FRESt!WATER AQUATIC LIFE

U. S. EPA National Ambient Water Qua I1_ Criteria
F r · I h w I t · r A_c[u a t I c L I · P r o t · c t i o n

Health & Wellare R commended C r I t e ia

Agricultural P r o t · c t I o n Continuoue Maximum

INORGANIC Water Quality Public HJelt h Tlate & Odor Concentration Concentration Toxicity Information
C O N S T I T U E N T Colic (7'8) Effect,, or Welfare (4-.clay Ava'age) 24-hour Average (1-hour AverageJ Maximum Acute Chronic Other

Akalinily · 20.000 (114)
Aluminum 5000 87 (62) 750 (62)

Ammonia __S_ee__ad.]e5 (97) See page 5 (9_7)
Ammonium s ulfamate

Anl_mony 146 30 (g4.100) 88 (gut. 100) 9000 1600 610 (3_)
A_anlc 100 190j94) 3_0(g4) 66oOs) ,_ (6}
Asbeslos
Barlu m 11300

BeoJtJium 10(3 130 5.3
_oron 700 / 750(26)
Bromide i

Cadmium 10 10 0 55 (2,t_ see p 7J 1.4 (2.33) see p 7
Chtorarnine I

Chlorate
Chloride 106.000 250.000 230.000 (4) 860.000 (4__
Chlorine _ _98) 19 (98)
ChJorine dioxide
Chlorite

Chromium (tolaJ)
Chromium (tll) 170.000 98 (2.55) see p 7 820 ¢2,60) mae¢_ 7

Chromium (Vii tjX) 50 11 16
C.ob_ 5O
Color

Copper 200 1000 5.4 (2.63} see p. 7 7 5 {2.65) see p. 7
Cyanide 200 5.2 22
Fluortcte 1000

Foaming agents (MBAS}
Hardne_

Hydrazlne

H),dr azlne sulfate
Hydrogen suffide 2
_odide
Iron 5000 300 1000

'L_d 5000 50 o 09 (2,66) see p 7 25 (2,67) see p. 7

taangane_e 200 50

Mercury 0144 O012 24
Molybdenum 10
Nickel 200 13.4 73 {2,81) see p 7 653 (2,65) see p 7

Nitrate 10.O(X3{89)
Nhrhe

Oxygen. dissolved (cji) (91)

r,J_Hosphorus 5- gpH units 65-9 0 pH units
Radioactivity. Gr(_s Alpha

RadioactNity. Gross Beta ....
Radium 226 + 228
Radon
Selenium 20 10 5 20
Sertleable solids
Silver 50 0.12(100) 0.g2 (I00) 0 &4 (2,49) ,ee p 7 0.12

Sodium

_6c conduclanCe (EC) 700 )znhosYcm
Strontium
Strontium-gO
Sulfate 250,000

Thallium 13 1400 40 L:_ {16 I

Total dlssoJved solids (TDS) 450,000
Trklum

Turl_dity
Uranium
Vanadium 100 {
Zinc 2000 5000 4g [2.9) seep 7 54 (1,2) seep 7

INORGANICS Page 2 Values are in I.tR/l (pFb) unless otherwi_ indicaled. Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS -- t NORGANIC CONSTITUENTS

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

I California Inland Surface Wltel'l Plan California Encloeed Blyi & Eatuarlee Plan I

Numerlcrll Wlter Quality ObJe(:ttvel Numerical Water Qualify ObJectives

IHuman Health Protection Human Health

{30-dayAverageJ "_"-cardnogen Freahweter Aquetlic Lite Protection Protection Saltwater Aquatic Life Protection
I N O RG A N I C Soun_eaof CI_hM' 4-day Dally l-hour Inetlntenooul (3e-day Average] 4-day Daily 1-hour

[ C O N S T I T U E N T Drlniong Water Wetem Average Average Average at. lieu m 't' - carcinogen Average Average Average

Alkalin_y
Aluminum
Ammonia
_1[_ )"_ sulfamale
Antimony
Arsenic 5.0 _ 190 360 36 69
Asbestos
Barium

Beryllium
Boron

Bromide

Cadmium 10 0 '.ks(2r101seep 7 1.4 (2.33} see p. 7 9.3 43
Chlorarnine
Chlorale
Chloride
Chlorine
Chlorine dioxide
Chlorite

Chromium (fc_a)) 50 (12) 11(12) 16 (12) 50 (12) _10C (12)
Chromium (111)
Chromium _Vl) 50 {12} 11{12} 16 {12) 50 (121 1100 (12}
Co_3ait
Color

_r 10GO(36} 5.4(2,631 see p. 7 7.5 {2,65} see p. 7 2g
Cyanide
Fluoride

Foaming agents (MBAS}
Hardness

Hydrazlne
Hydraz4nesuitale
Hydrogen $uifide
iodide
Iron
Lead 50 0gO(2,66)seep 25 (2,67) see p. .5.6 140

Manganese
Mercury 0.012 0.012 2.4 0.025 2 1
Molybdenum
NIokel 600 41_00 7_cl(2.81) see p. 653 (2,85)_ p 4600 8.3 75
NiIrale
Nitnle
Oxygen, dissolved

_Hosphorus
RadioacllV_y,Gross Alpha
Radioactiv_Ity.Gross Beta

a _[_u-m2-_;_
Radon
Selenium 10 5.0 20 71 300
Setfieable _olid$
Silver 50 0 84 (240) _ p 2.3 (80)
Sodium
Specific conductance (EC)
Stronllum
Stronltum-90
SuHale
Thaliium

Total cllsso_vedsolids (TDS}_
t.Tff_m
Turbidily
Uranium
V_tnadi_Jm
Zinc 5000 (_c.) 4g (2.g) se_ p 7 _:_(1.2) s_, p 7 86 g5
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WATER QUALITY GOALS -- INORGANIC CONSTITUENTS
MARINE RESOURCES

CiIIfornll Ocean Plln U. S. EPA Nitlonll Ambient wirer Quality Crlterli
Numerical Wit. er Qu&lit¥ Object ivel S IltWller A_ultlc Life Pr otectlon

Human HeaMh I ] [ [ R · c o m m · n d · d C r I t · r i ·

Protection Marine A4 u·tlc Life Protection Conllnuoue Maximum
N O R G A N I C (30-d·y Average) &month J 30-dly 7-day - Daily Inltint· neoue Concentrltion Concentritlon T o x i c I 1¥ I n f o r m I t Io n

I

! C O N S T I T U E N T ":1:"- carcinogen Mldlln Average Average Mexlmum _ Maxin, tum (4-day AvMlge) 24-hour AY·rig· (1-hour AY·rig·) Maximum Acute I Chronic I O_l',t_r

AIkaIini W
Aluminum

Ammonia 600 {,g} 2400 {89} _ 60OOjB_.__ 35 I112) see p. 6 233 {112} see p, f
Ammonium sulfarnale

Antimony !200 500 (9,4,100) 1500 (94.100)

Arsenic 8 32 80 36 {94) 69 Iga) 2319 (95} 13 16}
Asbestos
Barium

_lllum 0 033 t:
boron
Bromide
Cadmium 1 4 10 93 43
Ch_oTamir_

Chlorate

Chloride
_h oTTi_- 2 (90) 8 (90) 60 (90) 7.5 (99) 13 (g9}
Chlodno dioxide
Chlorlle

Chromium (Iota0 2 (12) 8 (1_, 20 (12)
Chromium (111) 190.000 10,3OO (96)

Cl_omlum (VI I 2 (12} 8 (12'J _ 20 (,12} 50 1100 __
_cbaJt
Col_

Copper 3 12 30 2.9

Cyanide 1 4 t 10 1 t

F_uortde

Foa_t_ (MBAS)
Hazon_$

Hydrazine

H_lrazine sutfate
_ydrogen sull,de 2
iodide

Iron _I
I. ead 2 8 I 20 5.6 '_4.0

Manganese 100

Mercury 0.O4 O. 16 0.4 0025 2 1
"Molybdenum
N_kel 5 20 50 8 3 75
Narate
Narite

Oxygen, dis so_ved

pp_ 6.0-90 pFI units 65- 8.5 pH unitsosphor _, 0.1 (79)
RadloacliWty, Gross Alpha 15 pCVl (110)

Gross.e,e
Radon
Selenium 15 60 150 71 300

_,e. leeble solids 1000 1500 3000
Sirver 07 28 7 092 {100) 72 (100) 2.3

Sodium __ i_opeclfic conductance (ECl
Slrorltlurn

Siromlum-90 8 j:)Cl/I
_ulta_e
1 hallJum 14 2130

Total dissolved solld?_TDS 1
r :,um_ - -- -- 20,000 [)CIA

I urb,)dMy 75 NTU 100 NTU 225 NIFU
Uranium LP0pCitl
_arladlum
J'[rtc _ 80 _'0 86 95
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WATER QUALITY GOALS -- INORGANIC cONSTITUENTS

FRESHWATER AQUATIC LIFE -- AMMONIA

U.g. EPA Nation,il Ambient Walter Qu,llity Criteria U.S. EPA N,ition,ll Ambient Wirer Quality Crlleri,l
to protect Freehwater Aquiitc Life to protect Freehwtter Aqu,ltlc Life

Cr)ler),l Contlnuoue Concenlr,ltlon,l (4-d,ly Avg.) Crll,lrtl M,ixlmum Concentr,ltlone (1-hour Avg.)

pH 0 J forsAmmonl,ll 10 et Ithaca15 Temper,ltur,l,l[20 -[ 25{'C} ] 30 pH 0 I f°rsAmm°nl'll 10 it [the'lei5 Temper,lture,ll20 I _;C} I 30

Salmonid,l or Other ,l,en,lhive Col(M,iter $pecie,l Pmeenl -- S,llmontd,l or Other _eniitive CoMwiter Specie'l Preeent --
Un-ionized Ammonia Im_l/I as NN3:I:) Un-ionized Ammonia Im_l/I as NH3_: i

6.50 0.03_7 0.000_ 0.0013 0.0019 0.0018 0.0018 0.0019 6.50 0.0091 0.0129 0.0182 0.026 0.036 0.036 0036
675 0.0012 0.0017 0.0023 0.0033 00033 0,0033 0.0033 6.75 0.0148 0.021 0,030 0.042 0.058 0.059 0.058
7.00 0.0021 O.(XTZ9 0.0042 0.0059 0.0059 0.0059 0.0059 7.00 0.023 0,033 0.046 0.066 0093 0,083 0093
7.25 00037 0.0052 0.0074 0.0105 00105 0.0105 0.0105 7.25 0.034 0.048 0.068 0.095 0.135 0.135 0,135
7.50 O.(X_8 00093 0.0132 0.0186 00186 00186 0.0186 7.50 0.045 0.064 0.091 0.128 0.181 0.181 0,161
7.75 0.0109 00153 0.022 0.031 0.031 0031 0.03t 7.75 0056 0.080 0.113 0,159 0.22 0.22 0 22
8.0_ 0.0126 0.0177 0.025 0.035 0.035 0.035 0.035 6.00 0.065 0.092 0.130 0184 026 0.26 0.26
8.25 0.0126 0.0177 0.025 0.035 0.035 0.035 0.035 8.25 0.065 0.092 0.130 0.184 0.26 0.26 026
8.50 0.0126 0.0177 0.025 0,035 0,035 0.035 0.035 6.50 0.065 0092 0.130 0.184 026 0.26 026
a.75 0.0126 0.0177 0.025 0.035 0.035 0.035 0.035 8.75 0.065 0092 0.130 0.184 026 0.26 026
9.00 0.0126 0.0177 0.025 0,035 0.035 0,035 0.035 900 0065 0.092 0130 0,184 0.26 0.26 026

Total Ammonia (mQ/I as NN3:I:J -- Total Ammonia /mg/I as NH3:I:}
6.50 2.5 2.4 2.2 2.2 1.49 1.04 0.:73 6.50 35 33 31 30 29 L_ 143
6.75 2.5 2.4 2.2 2.2 1.48 1.04 0.73 6 75 32 30 26 27 27 166 13 2
7.00 2.5 2.4 2.2 2.2 1.49 1.04. 0.74 7.C0 26 26 25 24 23 16.4 11,6
725 2.5 2.4 2.2 2.2 1.50 1.04 0.74 7.25 23 22 20 19.7 19.2 13.4 9.5
750 2.5 2.4 2.2 2.2 1.50 1.05 0.74 7.50 17.4 16.3 155 149 14.8 10.2 7.3
7.75 2.') 2.2 2.1 2.0 1.40 0.99 071 7.75 12.2 1_.4 10.9 10.5 10.3 7.2 5.2
8,00 1.53 1.44 1.37 133 0.93 0.66 0.47 BOO 8.0 7 5 7.1 6.9 6.8 4.8 3.5
825 0.87 0.82 0.76 0.76 054 0.39 0.28 8.25 4.5 4 2 4.1 48 3.9 2.8 2.1
8.50 0.49 0.47 0.45 0.44 0.32 0.23 O.17 8.50 2.6 2 4 2.3 2.3 2.3 1.71 128
8.75 0.28 0.27 0.26 0.27 0.19 0.15 0.11 6.75 1.47 1 4 1.37 1.38 142 1.07 083
g.o0 0.16 0.18 0.16 0,16 0.13 0.10 0.06 gDO 0,86 0,83 0.83 086 0 91 0.72 0.58

!_almonld,l or Other _,lltlve Cok:lwiter glx_cl_l Abeent 1' -- __ _,llmonid,l or Other Sen,litlve Coldwaler 9peclei Absent --
Un*ionized Ammonia [m_l/I as NN3:t) Un-ionized Ammonia (m_/I as NN3t_

6.50 0.0007 0.0309 0.0013 00019 0.0026 0.0026 0.0026 6.50 0.0091 0.0129 0.0162 0.026 0.036 ff051 0.05t
6.75 00012 0.0017 0.0023 0.0033 00047 0.0047 0.0047 6.75 0.0149 0.021 0.030 0042 0058 0.084 0.084
7.00 0.0021 0.0029 00042 0.0359 00083 0.0083 0.0083 7.00 0023 0.033 0.046 0066 0093 0.131 0.131
7.25 000:37 0.0352 0.0(174 0.0t05 00148 0.0148 0.0148 7.25 0.034 0.048 0.068 0095 0,135 0.190 0.190
7,50 00066 0.0093 0.0'13,?. 0.0186 0026 0.026 00'26 7.50 0.045 0.064 0,091 0.128 0.181 0.26 0.26
7.75 00109 0.0153 0,022 0031 0043 0.043 0043 7.75 0.056 0.080 0,113 0.159 0.22 0.32 0,32
8.00 0 0126 0.0177 0.025 0035 0.050 0.050 0.050 8.00 0.065 0.092 0,130 0.184 026 0.37 0,37
825 00126 0.0177 0025 0.035 0.050 0.050 0050 825 0065 0092 0.130 0.184 026 0.37 0.37
850 0.0126 0.0177 0.025 0.035 0050 0050 0.0bO 8.50 0.0_5 0092 0,130 0.184 0,26 0.37 037
8.75 0.0126 0.0177 0.025 0.035 0.050 0050 0.0,50 8.75 0065 0.092 0,130 0.184 0.26 0,37 037
900 0.0126 0.01Z7 0.025 0.035 0050 0050 0.050 g.00 0065 0092 0.130 0.184 026 0.37 037

Tolal Ammonia (rn_/l as NN3:I:} _-- Total Ammonia Im_/I as NN3:I: I
6 50 2.5 2.4 2.2 2.2 2.1 1.46 103 650 35 33 31 30 29 2_ 20
6.75 2.5 Z4 2.2 2 2 2.1 1.47 1.04 6.75 32 3O 26 27 27 26 18.6
7.00 2.5 2.4 2.2 22 2.1 t.47 1.04 700 28 26 25 24 23 23 164
7.25 2.5 2.4 2.2 22 2.1 148 1.05 Z25 23 2P 20 19 7 19 2 19.0 13 5
7.50 2.5 2.4 2.2 2.2 2.1 1.49 1.06 7.50 17.4 16 3 15.5 14.9 146 14 5 103
7.75 2.3 2.2 2.1 2.0 1.98 1.39 1.00 775 12.2 11 4 10.9 10.5 10.3 10.2 7.3
8.00 1.53 1.44 1.37 1,33 1.31 0.93 0.67 800 80 7.5 7.1 6.8 6.8 6.8 4.9
825 0.87 082 0.78 076 0.76 0.54 0.40 625 45 42 4.1 40 30 4.0 2.9
6 50 0.49 047 0.45 044 0.45 0.33 0.25 8 5O 26 2 4 2.3 23 2.3 2.4 t.81
875 0.28 0.27 0.26 O27 O27 0.21 O.16 8.75 1.47 1.40 1.37 1.38 142 1.52 1.18

g0<3 O.16 O.16 0 16 0 16 0 17 0.14 0 11_._,_ g.o0 086 0.83 0 83 0.86 091 1.01 062

;1:To convert these valuM lo _ as N, mu_lIplyby 0822.

I' Site-specific crflefla developmenl is strolnly suggeefed at lempelalures above 20* C because ol lhe limited dala available to generate the criteria recornmendadon, and
ail lemperalures below 20_ C because small changes in the cxite,rlamay have signitlcanl impacI on the level el lrealment required in meeting the reoDmmendedcriteria.
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WATER QUALITY GOALS - INORGANIC CONSTITUENTS

SALTWATER AQUATIC LiFE -- AMMONIA

U. g. EPA National Ambient Water Quality Criteria 1 U.S. EPA National Ambient Water Ouellty Crllerla 1

I
I Io protect Saltwater Aquetlc Life I to protect Saltwater Aquatic Life /

I Crllerla Continuous Concentrmtionm (4-day Avg.) I Criteria Mixlmum Concentratlone (1-hour Avg.) ]
L for Total Ammonia at theme T?emj)erature___._m_L _ for Total Ammonia at theme Tempermturem (°C_ ]

Salinity- lO.I/kg Salinity- tO _j/k_
70 41 29 20 14 9.4 66 4.4 3.1 7.0 270 191 131 92 62 44 29 21

7.2 26 18 12 6.7 59 4 1 2.8, 2.0 7.2 175 12 _ 83 58 40 27 19 13

7.4 17 12 7.8 5.3 3.7 26 1.8 1.2 7.4 110 77 52 35 25 14 12 8 3

76 10 7.2 5.0 3.4 2.4 17 1.2 0 84 76 69 48 33 23 16 11 7 7 5.6
7 8 66 4.7 3.1 22 1.5 1.1 075 053 78 44 31 21 15 10 7.1 5 0 35

80 41 2.9 2.0 1.40 0.97 0.69 047 034 8 0 27 19 13 94 64 4.6 3 1 23

82 27 1.8 1.3 0.87 062 0,1-4 0.31 023 82 18 12 8.5 5.8 42 2.9 21 1.5

84 1.7 1.2 0.81 0.56 0,41 0;_ 0.21 O. 16 84 11 7.9 5.4 3.7 2.7 1.9 1.4 1.0

86 11 0.75 0.53 0.37 0.27 0 20 0.15 0.11 8 6 73 5.1) 3.5 2.5 1.0 13 0,98 0,75

88 0 69 0.50 0,34 0.25 0.18 O. '_4 0 1t 0.08 88 4 6 33 2.3 t.7 1.2 0.92 071 0.56

90 0 44 0.31 0.23 0.17 0.13 0 ',0 0.08 007 90 2 9 2 ! 1.5 1.1 085 0 67 052 044

Sallnllj' - 20 _tk_ [ Salinity - 20 _lk_l

7.0 44 30 21 14 9.7 6.6 4.7 31 [ 70 291 200 137 96 64 44 31 21

7.2 27 18 13 g.o 6.2 44 3.0 2.1 7.2 183 126 87 60 42 29 20 14

7.4 18 12 8.1 5.6 4.1 2 7 1.g t .3 7.4 t16 79 54 37 27 18 12 8.7
7.6 1t 7.5 53 3.4 2.5 17 t .2 0.04 7.6 73 50 35 23 17 11 7.9 5.6

7.8 89 4,7 3.4 2.3 1.6 1.1 078 0.53 J7.8 48 31 23 15 11 7.5 5.2 3.5

8.0 4.4 3.0 2.1 1.5 1.0 0.72 050 0.34 /8'0 29 20 14 9.8 6.7 48 3 3 2.3

8.2 2.8 1.9 1.3 094 0.6_ 0.4,7 0.31 0.24 82 19 13 89 6.2 4.4 3.1 2 1 16

8.4 1.8 1.2 0.84 0.59 0.44 0.30 02'2 0.36 8.4 12 8 1 56 4.0 29 2 0 15 11

8 6 1.1 0.78 0.56 0.41 028 0.;_) O. 15 0.12 8.6 7.5 52 3.7 2.7 19 1.4 10 0 77

8.8 072 050 0.37 026 019 Q14 0,11 0.08 8.8 48 3.3 2.5 1.7 1.3 094 073 056

gO 047 034 0.24 018 013 0.10 008 0.07 9.0 31 2.3 1.8 1.2 0.87 069 054 044

Salinity - 30 g/Kg Salinity - 30 g/kg
70 47 31 22 15 11 7.2 5.0 3 4 70 312 298 148 102 71 48 33 23

72 29 20 14 97 6.6 4.7 31 2 2 72 196 135 94 64 44 31 21 15

7 4 19 13 8.7 5.8 4. t 2.9 2.0 1 4 7.4 125 85 58 40 27 19 13 94

7 6 12 8.1 5.8 3.7 3. t 1.3 13 090 7.6 79 54 37 25 21 12 8.5 60

7.8 7 5 5.0 3.4 2.4 1.7 1.2 0.81 ,0,56 78 50 33 23 16 11 7.9 5.4 3,7

80 47 3.1 2.2 16 11 0.75 053 ,0.37 8.0 31 2t 15 10 7.3 50 3.5 2.5

82 3.0 2.1 1.4 1.0 0.69 0._43 0.34 ,0.25 82 20 14 9.6 6.7 4.6 3.3 2.3 1.7

84 1.9 1.3 0.90 0.62 0.44 0 2;1 0.23 ,3.17 84 12.7 8.7 6.0 4.2 2.9 2 1 t .6 1.1

86 1.2 0.84 0.59 0.41 0.30 0.22 0.16 0.12 86 8.1 5.6 4.0 2.7 2.0 14 1.1 0.81

6 8 0.78 0.53 0.37 0.27 0.2'0 015 0.11 0.09 88 j 5.2 35 2.5 '_.B 13 1.0 0.75 0 58
90 QSO 0.34 0.2_ 0 19 0.14 0.11 006 0.07 90 i 3.3 23 1.7 1.2 0.94 071 0.56 0.46

INORGANICS Page6 From R:e[erence13. September 199l



WATER QUALITY GOALS -- INORGANIC CONSTITUENTS

FRESHWATER AQUATIC LIFE -- METALS

U. S. EPA National Ambient Weter Oumltt)_ Criteria to Protect Freehwlter AqultlC LIle

Cadmium J Cadmium J Chromiumlll I Chromiuml,l j Copper Copper Lead Lead Nickel J Nickel Silver Zinc Zinc

Hardneu Continuous Conc. I Maximum Conc. Contlnuoum Conc. J Maximum Conc. Conlinuous Conc. I Maximum Con,:. JConlinuous Conc. J Maximum Conc. Continuous Co,nc.J Maximum Conc. J Maximum Conc. Continuous Conc. Maximum Conc.
g.,lasCaCO3) 4-dayAvg0zg/t ) 1-hourAvg.(j._Jl) 4_ayAvg.{jzg/I 1-h_rAvg_g/_4-dayAv_(Pgj_)_1-h-_u_Avg_g/_)_4<_a_Avg_(_g/_)j_-h_urAvg_Pg/) 4-dayAvg.(pg/t) Jt-homAvg.(j._gYl) atanyllme(j, lgJl) 4-dayAvg._g/I) I-hourAvg.(i._g/I )

5 0.11 O.13 18 149 0.91 1.1 0.070 1.8 13 112 0.023 8.4 9.2
10 0.19 0.29 31 263 1.7 2.0 0.17 4.4 22 202 0.077 15 17

15 0.26 0.46 44 367 2.3 30 0.28 7.3 32 2'85 0.16 21 23
20 0.32 064 55 465 3.0 39 0,41 11 40 363 0_25 27 30

25 0.38 0.82 67 558 36 4.8 0.54 14 49 439 0 37 33 36
30 0.44 1.0 77 648 4 2 57 0.69 18 57 512 0,51 38 42

35 0.50 1.2 88 735 48 66 0.84 21 65 583 0.67 44 48
40 0.55 1.4 98 820 54 7.5 099 25 73 653 0.84 49 54

45 0.61 1.6 108 g03 6.0 8.4 12 30 80 722 1.0 54 59
50 066 1.8 117 984 6.5 9.2 13 34 88 789 1.2 59 65
55 Q71 2.0 127 1064 7 1 10 1,5 38 95 855 1.5 64 71

60 0.76 2.2 136 1143 7.6 I 1 1.7 43 102 9_1 1.7 69 76

65 0.61 2.4 145 1220 8.2 12 1.8 47 110 985 1.9 74 81
70 0.86 2.6 155 1297 8.7 13 2.0 52 117 1049 2.2 78 87

75 o.go 2.8 164 1372 9 2 14 2.2 57 124 t 112 2.5 83 92
,BO 0.95 3.0 172 1446 9 8 14 2.4 61 131 1174 2.8 88 97
85 1.0 3.3 181 1520 10 15 26 66 137 1236 3.1 92 102

(30 1.0 3.5 190 1593 11 16 2.8 71 144 1297 3.4 97 107
95 1.1 3.7 198 1665 1 t -_17 3.0 76 151 1358 3.7 101 112

100 1.1 3.9 207 1737 12 18 32 82 158 1418 4.1 106 117
110 12 4.4 224 1877 13 19 3.6 g_ 171 1537 4.8 115 127

120 t.3 4.8 240 2016 m 14 21 4.0 103 184 1655 5.6 124 137
130 1.4 5.3 257 2153 'I5 23 4.4 114 197 1771 6.4 132 146
140 1.5 5.7 273 2287 ;;: 16 24 4.9 125 210 1885 7.2 141 156

150 1.6 6.2 289 2420 !' 17 26 5.3 13;' 222 1999 8.2 149 185
160 1.6 6.7 304 2552 18 28 58 149 235 2111 9. I 158 174
170 1.7 7.1 320 2682 19 29 6.3 160 247 2222 10 166 183

180 1.8 7.6 335 2810 20 31 6.7 173 259 2332 11 174 t 93
190 1.9 8. t 350 2937 20 3_ 7.2 185 271 2441 12 183 202

200 2.0 86 365 3064 21 34 7.7 197 283 2549 13 191 211
210 2.0 91 380 3188 22 36 8.2 2{0 295 2657 15 199 219

22'0 2. t 9, 5 395 3312 23 37 8 7 ;_3 307 2763 16 207 228
230 2.2 10 409 3435 24 39 92 236 319 2869 17 215 237

240 2.3 11 424 3557 25 -----40 9,7 249 331 2974 18 223 246
250 2.3 11 438 3678 26 42 10 262 342 3079 20 230 254

260 2.4 __ 12 453 3798 27 ..... 44 11 276 354 3183 21 2'38 263
370 2 5 12 467 3917 28 45 11 289 365 3286 22 246 271
280 2.5 13 481 4036 29 47 12 303 377 3389 24 254 280

290 2.6 13 495 4153 29 48 12 317 388 3491 25 261 288
300 2.7 14 509 4270 30 50 13 331 399 3592 27 269 297

310 28 t4 523 4386 31 51 13 345 411 3694 28 276 305
320 28 15 537 4502 32 53 14 359 422 3794 30 284 314
330 29 15 550 4617 33 55 15 373 --433 3894 32 29 _' 322

340 3.0 16 564 4731 34 56 15 388 444 3994 33 299 330
350 30 16 577 4845 34 58 16 402 455 4093 35 306 338

3.1 17 591 4958 35 59 16 417 466 4192 37 ']14 346
370 3.2 17 604 5070 36 61 17 432 477 4290 39 321 355
380 3.2 18 618 5182 37 62 17 447 488 4388 40 328 363

390 33 18 631 5294 38 64 18 462 499 4485 42 336 371

400 3.4 19 644 5405 39 65 19 477 509 4582 44 343 379
410 3 4 19 657 5515 39 67 t 9 492 520 4679 46 350 387
420 3, 5 20 670 5625 40 69 20 507 531 4776 48 358 395
430 3.6 29 684 5734 4 t 70 20 523 542 4872 50 365 403

4.40 3 6 21 697 5843 42 72 21 538 i 552 4967 52 372 41 t

450 37 21 709 5952 43 73 _-- 22 554 ] -- 563 5063 54 379 419
460 3 8 22 722 6060 44 75 22 570 573 5158 56 386 426
4?0 3 8 22 735 6168 44 76 23 '585 584 5252 58 393 434

.4,90 3 9 23 748 62,F5 45 ---- 78 23 601 594 534 ? 60 4_3-- 442I

4_ 40 24 76' 6382 46 79 24 617 J 605 5,44, 82 4_7 45_

500...... 40 .... 2_ 773 r_8_ 47.....................81 25......... _.'_3__ __6j:_ 5535 65 _ __ 4_4...... 4_8.....
i

INORGANICS Page 7 From Reference 1,3. These criteria functions are,_raphed on [_l._es 8 through 14. September 1991



WATER QUALITY GOALS -- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- CADMIUM
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WATER QUALITY GOALS --- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- CHROMIUM III

6500

6OOO

5500

5000

4500

4000

_0
3500

0

3000

U
2500

20O0

1500

1000

500

0

000000000000000,_00000000000000000000000000000000000

____o-_,_____ ___o_

Hardness(mg/lasCaCO3)
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WATER QUALITY GOALS - INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- COPPER
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WATER QUALITY GOALS -- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA, TO PROTECT FRESHWATER AQUATIC LIFE -- LEAD
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WATER QUALITY GOALS -- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- NICKEL
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WATER QUALITY GOALS --- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- SILVER
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WATER QUALITY GOALS -- INORGANIC CONSTITUENTS

NATIONAL AMBIENT WATER QUALITY CRITERIA TO PROTECT FRESHWATER AQUATIC LIFE -- ZINC
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WATER QUALITY GOALS ORGANIC CONSTITUENTS

HUMAN HEALTH AND WELFARE

I I J IHealth &dvlior _,l or Sug gelled Propoaltlon 55 One-In-a-Million Incromentel
Drinking Water Standarde (California & Federal) No-Adveru-RelkoonJe Regulatory Cancar Riak Eatimatea

Mlxlmum Contlmlnlnt Loyola (MCLa) Calih)rnla_lteActionLevela Leveli(SNARLI) Levelall U.S.EPANItlonai U,S. EPAHIiIth Nmionlt
O R G A N I C California Dept. of Health Servicee U.S. Environmental Protection Agency Doped meet of Health Servlcee {Jl_ mm cancer risk _tlmalei) Water Quality Ailment Water or WNer Quality Academy 04

lC O N $ T I T U E N T Pdmary MCL Secondary MCL Primary MCI_ Secondary MCL MCL Goal Toxicity Taste & Odor EPA HAS Criterion (14) Quality Crlterllk Advioorkm Sctencm (NAS)

Acenaphthene
Ac_naphthylene 0.0028 (41) (D)
ACetaldehyde 45
_c,_ee, 100/ 400 (7-yr,7) 1(B2)
Acr_ei_ (C)

Acr)4amtde (105} zero (93) __ 201 70(7-yr. 7) O.1 0 01 (B2) 0.024
Acryionilrile 1 / 4 (7-yr,7.68) 0.35 0.058 007 (B1,68) 0._18
A!achbr 2 (93) zero (93) 02 100 (lO-day) 700 04 (B2)

Aldicafo 3 [IOT,I I {107}__ 10 1 0.2/07 (7} (DI 2.3 (21)
_Elicafo su_one -- 2 (107) 1(107) 2 (D)
Aldicarb su_oxlde 4 (107) 1(107) 1 (0)
Aldrln 0.05 0.3 _lO-day,68) 0.02 0000074 0 0021B2.68) 0.003
Arv_ryn 60 (o)
Aniline 50

Anthracene __ 00028 (411 (D/
Alrazine 3 3 (93) 3 (93) 3 150 (C)
Azlnpho6-methyl 87.5
Azobenzene 3
§aygon 90 3 (C)
Benefin 700

Bentazon 18 20 _((D))_32_enz(a)anthracene -- 0.1 (100) Ze*'o(1001- -- 0.0028 (41)
Benzene I 5 zero 200 (lO-dayi 3.5 0.66 1 (A)
Benzenee,chlorlnaled
Oenzenm&,dichloro-
Benzenm. lrlchloro-
Beruldtne 00005 0.[X)012 (AJ
§enzidin,_, dichloro- 0.01
Ber,,zofo)lluoranthene 0.2 (100) zero (100) 0.0028 (41) (62)
Berlzo_ltiuor anthene 0.2 (I 00} Zero {100} 0 0028 (41) (B2}
Benzo(g.h,i)pe,'ylene 00028 (41) (D}
B,enZo(a)pyrene 0.2 (100) ZmO(100t 0.03 00028 (41) (B2)
a_ha-BHC 0.7 500 (7-day,431 O.15 00092 0.33
_eta---J_q_ 0 3 500 {?-day.43) 025 0:0163 0.12

gamma-BHC (LinOane) 4 4 / 0.2(93) 0.2 IgO) 0.2 500 (7-day,43) 03 0.0186 0,03 (C) 0.0.54
deha-BHC 500 (7-da¥,43}
[echnicaI-BHC 500 (7 day) 0.1 00123
Brs(2-cMoroethyl)ether 0.15 003 042
B:_?e'_°__ane

ro_s-(_ropy{) ether 300 (D)
B_s(chloromethyl) ether 0.01 0.00000376
Bromactl 90 875 _C}
Elforno(:hJoror'm_hane 90 (68)
Bromodichloromethane 100 (19) 100 (19} 4(<)/1300 {7,yr,7,68) 0.19 0,3 (1_?,68)
Btomolorm 100 (19_ 100 (19J 2000 (lO-day,68__ 0.19 4 (B2,68)
_romorr_thane 10 0 19 (_)-
4-B,romophenyl phenyl olher
Bulachlor 70
1,3BuladJene 0.2
BuWlaZe 350 (P)

n-Bu_hlhaLa, le 10(3{tO0) 100 I;100) L_
apta_- - 3,50 350 (_._)

Carbaryl 60 7'00 574 (D)

Carboluran 18 40 (931 40 [gG} 40 (E__,arbon lehachlo6de 0.5 5 zero ' 70 / 300 (7-yr,7) 200 (7-day) 25 0,4 03 ( 21 45
Carboxln 70(3 (Dj
Catechol 2200 (24:h_r)__
_n_amben -- -- 100 1750 (D)
Chlordane 0 1 2 (93) zero (93) 60 (10-day) 0.25 0.00046 0.03 tB2) 0 028
Chlo_obonzene 30 100_93) 10'0193) 100 ID_)_ 2 3 ;21J

ORGANICS Page 1 Values are in _g/l ([_b) unless other'wise indicated, Numbers m parenthe_s Jndicate footnotes. _'ptember 1991



WATER QUALITY GOALS - ORGANIC CONSTITUENTS

tt U M A N II E ALT }t A N D W E LF A R E

CIIJforoil

Mllth AdvilorMl or Suggelt_ P'ropoalfion 65 One In l-Million Incrementll
Ortnklng Water _tandardl (California · Federal) No-Adveme-FlemponN _ulilo_ Cancer RIik Eltlmatee

M.ximum Conl.min.nt L.v.I. {MCLi, C.,llorni.*.t.A_lonL.wl. I-veI.(SNARI-) _.... U SEPA*IIon.I, U.S EPAHei_h J *t,on.I

O R G A N I C Clllifornle Dept. of Hmalth 9ervlc_l I U.S. Environmental PtotecUon Agency Department of Health _rvicll (also lee cancer rilk eetimltel) Water Quality Arnblem W.ter I or Wller OUlffiy [ Aceden?y ofCON�TITUENT PdmaryMCL I Secend.ryMCL [ PrlmiryMCL 1S'_°_"'ryMCLI MCLGoel Toxicity I T.ete&Odor EPA [ NAS Crltarton (14) OullltyCrtlerla Advlaoriee Sckmc_m(NA9)

4-Chloro-o-cres el
4*Chloro-rr_cresoi
6 Chloro-m-cresol

Chloroferm 100 (1-1-1-1-_ 100 (19) 100 / 500 (7-ye 7-:_) 45 0.19 6 (R2,68) 026 ! 5.6 (44)
Chloromelhane 3 (68) O.19 (C)

2-Chlorona_o_halene
2-Chlompher_l 40 (68) (O)
3-Chlorooher_l

4 -Chlorophenol
_'fio_op_crin 50 37 12 / 40 (7)
3-Chioropropene 15

Chlorothalonll 200 (10 da)'} 15_B2 I
2-ChlomtoJuene 100 (D)
4-Chlorololuene 100 (D)

Chlorpropham 350
-_-hlorpyr;fo_ 20 (68) (D)
Chrysene 0.2 (100) ze_o (1001 0.0028 (41) (_2)

Cyanaz_e l0 (o)
2,4 D 100 1(_ I 70(93) 100 t 70(93) 70 87.5 (D)
Daclhal (DC. PA) 4000 (D)
Oa_¢o. 2OO¢oo) _o ¢0% 2oo Lol
't_ct, 0._--- 0.2 (go) zero (93) 50 (_i 0.05 0 025 0.03 (B23 0.051
DDD 1(50)

DDE 1{50)
DDT ? (50) 0.000_'4 (B2) 0.042

Dlaztnon 14 0.6 14

Dibe_z[a.h)anlhrace_e 0.3 (100) zero (100) 0.0028 (41) ( )
Dibron'x3acetonllflie 20 (68) 23 / 161 (7) (C)

Dibron'xx:hloromelhane 100 {19) 100 {19) 20 _[68} 18,000 {24-hr) [C 1 06
Dib_.nyl ph_hala!e 800 {1130) 770 (D)
D*camba 200 8.75 (D)

Otchlo*oacetlc acid 3 {68__ 175/420 (7_ (Gl
1J"_ Io,_r_e -- 6 (68) (O)

1.2 OtchlonYoer',zene 600 {93) 10 (1,X)) 600 (93) 130 (77) 10 600 3(_ (25) (D)
1.3 Oichlorobenzene 130 _77/ 20 600 ID}
1.4 Dichlorobenzene 5 75 5 (1(2,9) 75 75 94 (25) 10 (C)
3.3 -Otchloroiaonzldlne 0 3 0.01 (52)
Dichlo_ od dhJoromelh a ne 1000 _ 5600__-d ayl 0.19 ID}

1,2 OIchloroethane 0.5 5 zero 700 (lO-day) 5 0.94 0.4 (B2) 0.71

1,1 Oichloroeth)de_e 6 7 7 7 100 0 033 0 06(_)),68)c_s- 1.2-Oichlome_hy_ene 6 i 70 (oj3) 70 (oJ3) 70
Irana- 1,2.Oichl_x_thylene 10 100 (93) 100 (93) 100 (D)
Dichlorome_hane 5 [1.00) Zero {100) 40 1_.500{lO.ia)' I ? (7_a_l 25 019 5 (B2J
_ 5:_'_ol
2.4-Didnlorophonol 20 (68) 2000 t 7000 (71 (O)

2.50lchloro_henol
2.6 Dichloropher, ol
3,4 OlchJoroc. heooI

,_O_h__.e 5 5(93) ,_,o{93) go{lO-d_ 05 ¢2)
no 0._- 30 ( lO-day)- - _(82) 0.45

Dichtorvoa 1
Dmlddn 005 0.5 {10 day) 002 0000071 0002 (02} 0.0019

"Di*,sel Oil -- 100 (10 day)
Oi(elhylhe_yr) ad_pa_ 500 {100) 500 _100) 500 (C)

Oi[2 ethyfhe_l)j?thala_o 4 4 [1001 zero 1_)_ 4200 40 3 (B2.68) 2.4
lS;rfiT4_p_fithalalo _ (100) 5000 (68) (O)
9_c_(x_ me_ !_osphce ate 600 (D)
Oimelhoa_e '140

ORCANICS Page 2 Values are in _tg/l (FI.b) unless otherwise indicated. Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS - ORGANIC CONSTITUENTS

H U M A N Il E ALT ]H A N D W E L F A R E

Californll

Health Advlaorlea or Sug geared Propoeltlon 6S One-In-a-Million Incremental

Drinking Water Standlrda (California & Federal) Ho-Adveme-Re_on_ Regulatory Cancer Rink Eatlmatee

Mlxlmum Contaminant Levele (M_CLi) -_ Callfornla_mteActlonLevlll I._vela(SNARI.s) Laramie U,S.EPANaIIonml I U.S. EPAHealth I National
O R G A N I C California Dept. of Health Servlcee ] U, S. Environmental Protection Agency Department of Health Servic4m lalao _ cnncer rlmk eetlmmtN_ Water Quality Ambient Water or Wmer Quality Academy of

CONSTITUENT PrimeryMCL [ SeconderyMCL ] PrimaryMCL [ S*_or,da./MCLI MCLGonl Toxicity I Taate&Odot EPA I NAS Criterion (14) O_altyCrtera Advleorles [ Sciences(NAS)

Oimethrin 2000 (D)
2.4-Dbrn_hylphenol 400

DImeth¥1 phlhalale _ (D)
1,3-Dtnnrobenzene 1 (D)
2,4-Dinl_ro-o-cresol

DInltro_henol 110
2.4.Dinitrophenol 110
2,4 Dinl_rotoiuene 1 0.11 0.113
2.6-Dinltrotolueoe

Oinoseb 7 (100) 7 (100) 7 39 (D}
Di(n-oc¥) phlhalate

1,4-Dioxane 400 (10 da),) 15 7¢2)
Diphenamid 413 200 (b)
1,2 Diph.enylhydrazine 0 042

O4qual 20 (1001 20 (100) _ 20 (0)
Oisyston 0 3 0.7 (E)

OIuron 10 (O)
Endoeulfan

]Endos u[fan sulfate 74 (104)

Endothall 100 (100) 100 (100) 100 (D)

Endrln 0.2 0.2 / 2(100} 2 {100) 2 {D)
_-p;ch_orohydrtn (105) zero (93) 70 (7-yr) 530 (7-day) 4.5 4 (B2)
Ethers, chloroalky!
Elhera, hal(>
Elhion 3!5

Elhy_benzene 680 700 (93) 30 (100) 700 (g3) 700 (D)

EIh_ndlbromlde (E OB} 0.02 005 (93) zero (93) 8 {lO-day] 0 1 0 0004 (B2) 0.055
_'_e gly_l -- - 7000 {D)

Ethylene oxde [ETO) 10(5) / 1
Ethylenes, d!,chlor(>
Ethylene thioutea (ETU) 100 / 400 (7-yr,7) 0.06 (B23 0.23
Fenamlphos 2 (O)
Fort)am 8Z5

Tlb_ron -- gO -- (D)
Fluoranthene (D)

Fluorene -- 0.00'28 {41) ID}
_otpel 1120 100 (B2)
Fonolos 10 (D)

Forrnalde_de 3) 1000 (68) 7 5 lB1 InhaLalion)
u_cbi lO

Glyphoeate 700 700 (100) 700 (100) 700 (D)
Heptadllor 001 04 {93) zero (93} 5 [7-¥r I 0 1 000028 0008 (B2} 0.012
Heplachlor ef:)oxlde 0.01 0.2 (93) zero (93) O. 1 (7-yr) 004 0 004 ([_2)
Hexachlorobenzene 1 (100) zero (100) 50 ( lO-day) 30 (7-day) 02 0.00072 002 (B2) 0.017

Hexachlorobutadlene I __ 0.45 05 (C}
_xa_yc_,_ad_ene -- 50(100) 8('i00',, 50(100) (D)
Hexachloroethane I 1.9 (C)

Hexachlorophene 0.35 (68] 7
n t_exane -- 4000 (lO-day) (DJ

Hexazinone 200 (D)
HMX 400 (D)
T_eno,(1,2,3 c,dipyrene -- 0.4 (100) zero (100) -- 0.0028 (41) (_,2')
Isophorone 100 (68) 9 (C)

Iso_ropanol 11900 {24 hr,681
Kel_:)ne 0.011
Kerosene 100 (lO-day)

M alalhien 160 330 (68g 160 D_
Maiem_¥_-aL_id e -- 4000 (o)
M ane,b 35

MCPA 11 675 lei

ORGANICS [)age 3 Values are in p,_/l (ppb) unless otherwise indicated Numbers in parentheses indicate /ootnotes. _ptember 1991



W A T E R Q U A L i TY G O A L S --- O R G A N I C C O'N S T I T U E N T S

HUMAN HEALTH AND WELFARE

CalUornta

Hlellth Advleorlel or SUOg_llIKI Prol3olltlon 65 O n i * I n * l * M I I I I o n I n e r · m I n t · I

Drinking Water gtlndlrdl (CllJfornln · Federll) No-Adveme-lq_nee Regulllory Clncer Rllk Eetlmlte·

Maximum Conllmlnlnl level· [MCLi} CllilornllSlateActlonLevel· I.,IYelI_(SNARLI) LevMIoe U.S.EPANIltonnlI[ U.S. EPAHIiiRh I Notional

O R G A N I C CIIIfornll Dept. of Heetth Servlc*m [ U.S. Envlronmentll Protecllon Agency Depirlrnent 01 Hlllth _rvlces [lllO w Clncer rill( NtlmMN} W_er Oulllty Ambienl Wllir I or W_rter Ouility I Acldlrl_ ofCONSTITUENT --PrlmaryMCL J Seco_liryMCL J PHmeryMCL J Seco.d,ryMCLJ MCLGo. I Toxicity [ T. mte&Odor EPA J NAS Criterion (14) QualltyCrilerla Advl_rles Scie_cM(NAS)

Methanes, halo 100 (19)
M et hocnyl 200 175 (0)

Methoxychlor 100 100 / 40(93) 100 / 40_93} 40 70(3 (O)
_ethyI I-butyl ether (MTBE) -- 40 (68) [O)
44' ktle_r4 _I(N Nd,n_ltly_,d4neI t0

Meth_q elh)d ketone [MEK) 200 (D I
Methyl melhacryiate 35 (68) 800
Methyl parathion 30 2 30 (O)
M etotac hlor 1O0 {C)
Metribuzin -- 200 (D)
Mirex i 4 9/0 093ng_(51,BL:')
Molinate 20

Nabam

Naphthalene 20 (D)

Naphthalenes. chlorinated
_tralln 700
Nttr_3enzene 5 {7-day)
NItrolen 0.0089

Nitroguantdine 700 (D)
2-Nit ropheno/ 290 (7-day.37)

4 NRm_henol 60 tM) 290_day,37) ID)
Nitrophenol 290 (7day)
Nilro6ammee

N Nit roeodi-n-buyamlne 0.03 0.00C_4 00064
N- Nit ro6odiet hano_amine 0,1 §

N-Nit roeodiethytamlne 0.01 0.0008

N-NIl ro6odlrnet h)'lamlne 0 02 0.0014
40 4.9

N Nit rosodlphen yta rnin· 0.05
N-Nit roe odipropylamine 0.015
N-Nl_r(_o-N-et h_turea
N Nitroaornethylelhylamine 0.015
N-Nltro_o N-n_lhylurea 0.003

N-NllrosofT.jrrolidine O. t 5 0.016
t_an-_s-- o n_ac_-or

Oil & gre_se

Oxam_ 20(} I100} 200 _100} 200 (E I
Ox ychlordane
PAHs i.M i1_1 chemic._ m in_vtlual d,wntcM ! see _1(_v_lual cherrllCali$ 0 0028

Paraqual 30 59.5 (E}
_G_hlon 30 30 !C)
Penlachlor c_benzene
Pent achloroelhane
Pemachlof onit_obenzene 0.9 (C) 36
Penlachlorophenol t (107) 30 (lEX)) zero (107) 30 300 (lO-day) 6 / 21 (7) 20 0.3 (B2)
Phenanthrene _-- 00028 {41}
Phenol 5.0 (39) 4000 (68)-- (_ --

Phenols, chlortnaled
Phenols, mtro-
Phenols, non-chlorinated
Phofate 0.7

Phthalate esters _elx:L,_t,alc_em¢_ Mlel_VldlUllchlmlcm ml_chenllclh mln_lchermc ._- _lm_Vld ch·micah _ln_ chem_a_l-- mlx:_alchlm_Cltl i_elncli_d c_h
_K:iorarn _(100} 500 (1C)0) 500 - 1050 (_--

Po¥orom)nated blphenyls O01
Poh_chlodnated blphen)ds 05 [10(_} zero [10_.} 50 (7-day) 0 045 0000079 0005 (B2) 0 16 {69}
Prom·ton 100 (D)

5O (C)
PTonam_e 90 700 (O) __
Pr_:_or --_
_nes. dk:hloro- 140
Prop·nil
pro_azlne 10 325 lC}

ORGANICS I'age 4 Values are in Izg/l (ppb) unless otherwise indicated, Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS ORGANIC CONSTITUENTS

HUMAN HEALTH AND WELFARE

California

Health Adv{eoflee or Suggeetmd PTopoeitten t_5 O n · - I n - m - M I I i t o n t n c r · m · n t i )

Drinking Water Slindlrdi (Calitornia& Federal) No-Adverle-f:kJiponle Regulatory Cancer Rlak Eotlmxlol

Maximum Contaminant Loyola (MCLa) _-- CiliforntiStateActionLewlo Leveli(SNARLs) b_Ml_lll U.S.EPANatlonii U.S. EPAHealth _ National

O R G A N I C California Dept. of Health SarYicmw I U- 9. Environmental Protection Agency Department gl Health Servlcee {aloe mia cancer risk eofimateejl Water Quality Ambient Water or Water Quality I Academy ofCONSTITUENT PrimiryMCL [ SecondaryMCL [ PrtmaryMCL [ 5econdiryMCL[ MCLGoal Toxicity I Tecta&Oder EPA I HAY Criterion (1¢) QualltyCrllerta _lvb_rlee _cbmcee{NAS)

Propenes. dichloro-
Proc)ham 100 (D)

Pyrene 0 0028 (41) {D}
ROX (Cydoni_e} -- 2 03 (C)
Reset ctnol 500 (7-day)

Rolenone 14
_irr',azine 10 I (100) 1 (100) I 1,505 (C)

Styrene 100 (93) 10 (1¢(3) 100 (93) 100 931 001 (C)
Suffailale 0.31
2,4,_T 70 700 (D)

2,3,7,8-TCDD (Oloxln) 0.08005 (100) zero (log) 000001/00o(x)4 (7yr,7) 0.0007 0.0000025 0 000000013 0 OO(X3002 (B2)
Tebuthiuron 500 _0}
Terbacil 90 (E)
TerbufM 09 (D)
1,2,4.5- Tat rachlorobenzene
'1.1,1.2-Tatrachloroelhane 70 I {C)

1.1,2,2- Tat rachioroeth ano 1 O. 17 (C)

Tetrachtoroethylene {PCE_ 5 5 [93] zero (93) 1000 / 5000 (7-_r.7) 7 0 8 0.7 (B2) 3.6
_',3.4.8- Telr ac hlorophenol
2,3,5,6 Tetrachlorophenol
Thlobenca¢o 70 t

'Thiram 35
Toluene 1000 (93) 40 (100) 1000 (93) too 1000 340 (D)

Toxaj3hene 5 5 / 3(93_ zero (931 40 (10-day I 8.75 03 0.00071 0 03 (B2_
2,4,5-'1'P (Siivex) 10 10 J 50(93) 50 (93) 50 5.25 tO)
T ribu'lyft in

Tr,cNoroicMalde_de, hydratad 50 (68} tO}
_'?_hloroacelic acid -- --- 200 (68) 50/ 120 (7) (C)
Tr ichloroacelonitrlle 50 ( 1O-day ,68)
7richlorfon __ 26 / 88 (7I

.2.4 Trichlorobenzene § ( 100) 9 ( 100) 9 (D)
1,3.5-Trlchlorobenzene 40 (D)
I, 1,1-Trlchloroethane 20(2 200 200 200 3800 (D) 17 (2_)

_7,_._TfFEh%TEelga%¥ 32 5 000) 3 (100) -- 3 -- 0.6 06 (C)

Trichloroethylene (TCE) 5 5 zero 30 2.7 3 (B2) 1.5 (21)
Trlchlofofluoromelhane 15(} __ 2000 80<30 {7 da_*) O.19 [0 I

2.4,5 TrichJorophenol 2500 (74ay) 5 t .2 3 (B2.68)
2,4,6- Trtchloroohenol 40
1,2,3 Trlchlorotoro .__.ne __ __ --

5 7OO 5 (C)
Trdluralln 5
Trinifro_l'_cerol
'"rrlnitrophenol -- 200 (7 day)

2 1 (C)
Trinitrololuene (TNT)
Trlthlon _7.0
_rethane -- 0.35

Vinyl chic, ride 0.5 2 zero 10 / 50 (7-yr,7) O. 15 2 0.015 (A) 1.1

X),lene_s I 1754) 10,000 (93) 20 (lO3) 10,000 [g3) 10,000 ID}
71neb - 35
Ziram 87.5

ORGANICS Fage 5 Values are in )tg/l (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes. _C,eptember 1991



WATER QUALITY GOALS -- ORGANIC CONSTITUENTS

AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

O. S. EPA N a 1 i o n m I A m b le n t Water O u e I I t ¥ C r I1 e r I J
Frelhwlter Aq uitlc Life Protection

Health & Welfare R e c o m me n d e d C r II · r I i

AgriCUltural Pr o t · c ti o n Continuoue I I Mmxlmum I

ORGANIC WlterOuellty PublicHdmlth ] _riete&Odor Concentretlon Concentration I Toxicity Information

C O N S T I T U E N T Goele (78) Effecti [ or Welfmm (4-day Averege) 24-hour Awlrege (1-hour Aver.ge) Mexlmum Acute I Chronic I O_her

Acenaphthe_e 20 1700 520 (38)
Acenaphthylene

A_oletn 320 68 21

Acr),larnlde
Act ylC_'fitrfie 7550 2600 ( 17}
Atachlor ,'6 (18)
Aldica_

AIdlcarb sulfoxide
Aidrln 3

Am_ryn
Aniline
Amhraoene
_tra. Z[ne 1 (18)

kz_npho_-rnethyl 001
Azobenzene

Baygon
Benefln
Benlazon

Benz(a)anthracene
Benzene 5300
Benzenes, chlorinated 250 50 (23 I
Benzenes, dichlo_o- 400 1120 763 p.g/l
Benzenes, trtchloro- 250 (22) ._) (22.23)

25OOBenzldtne
genzldines, dlchloro,-

Benzo(b)fluoranthene

Benz elk )tlL_o_anther, e
Benzo(g.h.;)perytene
Benzo(a)pyrene

aih_ c

gamma-BHC (LIndane) 008 20
della-BHC
technical BHC 100

Bis(2-chloroethyl) ether 238,000 (46} 122 (58)

B:(__hox y} methane
ropyl) ether 34.7 238.000 (46) 122 (58)

Bis(chlomrnethyl) elhef 238.000 (46) 122 (58)
Bromadl
B ro_lor ornelhane
Bromodtchloromelhane 11,000 (20)
B romolo_m 11. (20)
_romometl',ane 11,0OO (20)

4-Btomopheny[ pheny[ ether 360 [58) 122 (58)
Butachtof

i,3-§utadiene
Butylale

n-Buy benz_hthalate .... 940/45) 3 (45) __
_an
Carbaryl 0 02 (54)
Carboluran
Carbon telrachloride 35,200
Carboxm

Catechol ......
Chlo_a;,_

Chlordane / 00043 2 4
ChiOrobt_zene I 4_ 90 _. 25_ /_) 50 _2'2.23)

ORGANICS Page 6 Values are in llg/l (ppb) unless othent_i_ indicated. Numbers i. parenthe_s indicate ]ootnotes. _%,ptember 1991



WATER QUAL:[TY GOALS -- ORGANIC CONSTITUENTS

AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U- $. EPA Nellonal Ambient Water Ousllty C riter J&
Freehwiter Aquatic Life Protection

Hemlth & Welfire Recommended Criteria

Agricultural P r o t lBC! I O n' Continuous I Maximum I
0 RG A N I C Water Quality Public Health I ]'Bite & Odor Concentration Concentration I T o · t c I t ¥ I n f o r m a t I o n

C 0 N S T I T U E N T Goitt {78) Effects I or WMfem (4-day Average) 24-hour Average (1-hour Aversge)l Maximum Acute J Chronic I Other

4-Chloro o_:resol 180_
4-Chloro-m-cfesol 3000 30
6-C;hloro-m-cresol 20
Chloroform 2B,g(X_ 1240
Chlorornethane 11,000 (20)
2 Chloronaphthatene 1600 (481
2.Chlorophenol 0.1 4,380 200_ (34)
3-Chtorophenol 01
4.Chlorophenol 0 1 ___
Chlc_opicrln
3-Chloropropef_
Ghl_otha[o_q
2d_hiorotoluene
4_Chlorotoluene

Chlorpro_ham
Chlo_pydfoe 0.041 0083
Chrysene
Cyanazine
2,4-D 100
Dacthal (DGPA) 14,300 (18)

DT_3n 110(54)

DDD 00010 (501 1.1 (50) 06
DOE 00010 (50_ 1 1 _501 1050
DDT O00tO I50l 1.1(50)
Demelon O.1
Dlazir,o_ 0.009 (,54_ _

'DToenz(a,h)anlhracene
Oibmrnoacetonltrlle
Dibron'x_hloromethane 11,000(:20I

D_u_yl phtha_e 34,00_ 940 (45) 3 (45)
Dlcarnt_ 200 (54)
Dichlo_oacetldacid
'[_-chIo*'oacetonI1rile
1.2-Dtchlorobenzene 400 (24) 1120 (24) 763 (24)
1,3-Dichioro_enzene 400 (24} 1120 (241 763 (24I
1,4Dichloro.benzene 400 (24) 1120 (24) 763 (24)

3'3"DIChl°r °benzidlne [

Dichlo_od_fluoromethane __ 11,0(_ (20)
1,'"_D_ich{oroelhane
1,2-Dichloroethane 118,000 20,000
_,1-Dichlo,'oe_h)'_ene 11,600 [27_
cls-1,2-Dichl(xoethylene 11,600 (27)
frans-l.2 Dtchlo_oethylene 11.600 (27)
Dichlo_omelhane t 1,0OO{201
_,3:D_chlorophenol 0.04
2,4-Dichlorophenol 3090 0.3 2020 365 70 (35)
2,5--gichlorophenol 0.5
2,6-Dichlorophenol 0.2
3,4-Oichlorof3he_ol 0.3

1,2.Oichloro_oo_arne 23.000 (28) 57_ (78_
1.3*Dichloroprol_ene 87 (29) 6060 (29) 244 (29)
Dtchlorvos
Dieldrin 0.0019 2.5

D_esel Oil I

Di(ethylhexyl) adipate 1Dl_lh_he_l_ohlhalale 15,000 360_J00___ __ 4001_(1_ 9'4_0J_5___ __3 _.4_5__ __
Dielhyl phlhaiale 350_ J 940 (45) 3 (45)
Di_oFo_ me,hephosChonate i
Oirn_lhoale _____

ORGANICS Page 7 Values are in ll_/l (ppb) unless otku,rwi_ indicated Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS .-- ORGANIC coNsTITUENTS

AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U. $. FPA National Ambient Water Ou allt_ Criteria
Freahwlter Aquatic Life Protection

Health & Welfare Recommended Criteria

Agricultural Protection Corltlnuouo I I Maximum I
OfiGANIC WatlrQuality PubllcHelllh "=r.ate&Odor Concentrltlon I Concentration I Toxicity Information
C 0 N 9 T I T U E H T Goib_ (78) Effects of WMlam (4-day &,_tige) 124-hour Average (1-hour Averege)] Maximum Acute ] Chronic I Other

Methanes, halo- 11,000
Melh_Tiyl
M_hoxychlor 1(:X3 003
Me_HHt-butyl e/her (MTB_
44'i_lhy4eneal(NNdmMhHamlmeI
Meth_telhyl kelone (MEK)
Methyl me4hac_ale
Methy_paral_on
Metolachlor 10(3{18)

elrl_F_Tn--- 100 {18)
Mirex 0.001
Molinale
Nabam
Naphthalene 2300 620

N_a!enM, chlorinated 1600

Nit r_r',zene 19,800 30 27,000
Nllmfon

Nhroguantdlne
2-Nitrophonol 230 (198) 150 (38.88)
4-Nltropheool 230 (88) 150 (38.88)
Nitrophenol 230 (88) 150 (38,88)
Ntlro4amlr_e 5850

N-Nitrosodl-n-buyamlno 5850 {56}
N-Nitro,adler handamine
N-Nitrosodlelhylamino 5850 (56)
N.NiIm6odlrne_hTlamtno 5850 (56)
N-Nilro6odiphonylamtne 5850 (56)
N*Nilro_odlpropy_mlne 58,50(56I
N-NIlroeo-N-ethylurea
N Nitrosoma hy_ethylamine
N Nitrosa-N-methylurea
N-NIIro6opyrrolidine __ 5850 (56_ __
trans-]%_a-cTno_
Oil& grease I

Oxam_l -- I
Oxychlordane
PAHs

Paraquat
Parathion 0 013 0.065
Pen_achloroOenzone 74 250 (22) 50 (22.23)
Per_achloroethano 7240 1100
Pentachloronitro_enzene
PeptacnloroDhonol t010 30 Venal with pH (13} V&nml with pH (11 ) 1.74 (70)

Phenanl hreno 6 3__001 30 (100}_
]_oT---- 3500 300 10,200 25G0
Phenols, chlorlnaled
Phenols, eltra- 230 150 (38_
Phenois, non-chlorinated
Phorale
Phthatata Nte_ lee _ chem_ 940 3
PiClOfam
Polybromlnafed blphenyls
Poh/chl_Inated biphen_/I8 0014 · 2
Procr:eton
Pronam_de
Propachlor
_'_ _'_-_¥r o- 23,0(]0 5700
Propanil
Pro.pAzlne

ORGANICS Page 9 Values are in lag/l (ppb) unless otherwise indicated. Numbers in parenthe_s indicate footnotes. _%-ptember 1991



WATER QUALITY GOALS - ORGANIC CONSTITUENTS

AGRICULTURAL USE, HEALTH & WELFARE, AND FRESHWATER AQUATIC LIFE

U. S. EPA Natlo nil Ambient Water Oulllly Criteria
__ Fremhwlter Aclultlc Life Protection

Heelth & Welfare R · c o m m I n d · d C r i t · r I ·

Agricultural Protectionl Continuou· I Mlximum {
ORGANIC WmterOuallty PubltcHeelth I Taste&Odor Concentration Concentration I Toxicity Information

C O N9, T I T U E N T Goals (78) Effect· or Welfare (4-day Average) 24-hour Average (1-hour Aver.ge)J Mmxlmum Acute I Chronic J Other
Prop·nee. dichloro- 87 6060 244
Proc)ham

Pyre3·
RDX (Cydonilo)
Resorctnol

Roi·none 10154)
Simaztne 10 {54)
Styrene
Sullallate
2.4.5. T
2.3.7.8-TODD (Dioxtn)
Tebulhluron
Terbac_
Terb_Jtoe

1.2.4.5-Tetrachiorobenzone 38 250 [22} 50 (2'2.23)
1.1.1.2 Telrachloro_hano
t .1.2.2-Telrachloroethan· 9320 (47] 2400
Totrechloroethytene {PGE1 5280 1_40
2.3.4.6-Telrachioro¢,henol 1
2.3.5.6-Telrachlorophonol
Thloi0encarb
Thiram
Totuene 14.300 17.000
Toxaphone 0.0002 0.73
2.4.5-TP (Silvex) 10
Trbulylttn 0026 {8)
Trk:NoroacetaldetTde,f'_lrated ___
Trlchioroaceltc acid
Trlchloroace_)nltdle
Trtchlodon
1,2.4-Trichlorobenzone 250 (22) 543(22.23)
1.3.5-Trlchlorobenzene

1.1.1-Trlchioroelhane 18.400 t 8.000 200 133)
1.1.-'_oelhane 18.000 9400
Trlchloroethylene (TCE) 45.000 2_,900 (31)
Trlchtorolluorom_hane 11.000 [20}
2.4.5-Trichiorophenol 2600 1 63 (100) 100 (100)
2.4.6-Trichlorophenot 2 970
1.2,3-Trlchloropropane
t,l.2.Trichlc_0-1.2,2,m_oroe_ane
Trlfluraltn

Trlnltro_t_ceroi
Trini_rophenol 230 (88) 150 (30.88)
Trlnltrotoluene (TNT)
Trlthlo,n

re_

Vinyl chloddo
Xy_ene_s)
Zinel3
Ziram

ORGANICS Page I0 Values are in #_,/1(ppb) unless otherwise indicated. Numbers in parenthe_s indicate footnotes. September 1991



WATER QUALITY GOALS --- ORGANIC CONSTITUENTS

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

California Inland Surface WIIirl PIIn Clllfornll Encloald Baya & Eltuarlea Plan

Numerical Water Quality_ Objectives Numerical Water Quality ObJactivaa
Human Health Protection Human Health Ii

(3_iyAveragt) _'=carctnogen Freihwlter _A_llc Life Protection Protection Igaltwater A4 uatlc Life Prolectlon
O R G A H I C Sourc_e of OthM 4-<lay Da_ly _'-hou_ In/Tli'n_neoua (30.dly A_rage)l 4-clay Dilly 1-hour

CO N S TI T U E N T Drln king Water Walem Average Average Average IMxlmum '$' - carcinogen _ &_rage Average Average

Acenaph_he_®
Acenaph_hylen® 00028 t (115) 0.031 $ (115) 0031 /; (115)
Acelaldahyde
A_f',uorlen
A_olel_

Acrytonllrile
Alachlor
Aldicarb
AIdicarb suHone
Ak:llcafo, ulloxlde
Aldrin 0.00013 _: 0.00014 _: 000014/_
Amaryn
Aniline

Anthracene 0.0028 _t(115) 0.031 _:{115) 0.031 _ [115)
Atrazlne
Azir_ohos-rnelhyf
Azoi0enzona

gaygon
Ben,din
Bema2on
§er,z(a)anlhracene 0.00281: (115) 0.031 1:(115) 0.031 I.(115)
Benzene 0.34 1: 21 1: 21 t
Bakeries. chlodnated
Benzenee,dtchloro-
Benzenee.IrlC_toro-
Bertzldine
Benzidln_, dlch_o-
Benzo('o)fluorantheno 0.0028 1:{115) 0.031 1:(115) 0031 1:(115)
Ber_zo{k)fluoranlhene 00028 _ [115) 0031 :l:[115} ___ 0.031 _ (115)
[_enzo{g.h.I)perylene 0.0028 1:(115) 0.031 1:(115) 0.031 t (115)
Benzo(a)pyrene 0.00'281:(115) 0.031 1:(115) O.031 1.(115)
alpha-aRC 0 003g _: 0.013 _t 0_:0_13_:
'oela-_C, 0014 t 0.046 1: 0 048 1:

9amma-BHC (Llndane) 0.019 1: 0.062 1: 0.080 0.0_;21: O.16
defia-BHC
ted'micat-BHC

ate(2-chtoroethyl) e{h.er
a:(_roethox y] mmhane

r_or opyl) ether
Bis(chloromethyt) ether
Brornactl
_romochlororr_hane
Bromodlchloromelhane 100 1:(113) 480 1:(113) 4.801:(113)
Bromofo_m lOO.t [113) 480 t (113) 480 t (113)
Bromomelhane 1001:(113) 480 _t(113) 4aO$ (113)
4-Bromophenyl phenyl ether
Bulachtor
1.3-[_uladiene
Butylate

L;aplan
Cartmryl
Ca_oluran
Carbon lelrac_doride
Carboxln
Catechol
ChJofamben
Chlordar_ 0 00006 1:(82) 0.000081:_(82) 0.0043 (82) 0.000(_ 1$ (82) 00040 (82)
Chloro_zene j

ORGANICS Page 11 Values are in lz,_'fi(pl_'b)unless otherwise indicated. Numbers in parentheses indicate footnotes. _c_ptember 19OI



WATER QUALITY GOALS -- ORGANIC coNSTITUENTS

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

California inland Surface Wate_ Plan California Encloeed BayI & Eatuartel Plan
Numerical Water Quality Objecl,lvea Numerical Water Quality obJectlvee

Human Health Protection Human Health

(30-dayAverage) '_'-cardno_en Freihwlter_Aquatic Life Protection Protection Saltwater Aquatic Life Protection

CO N S T I T U E N T DHnklng Water Witero _l_wrage Average Awrage Mallmum '$" - carcinogen Average Awrage Average

4-Chloro-o-cresol 3000 (36)
4_hloro-m-cresol
6-Chloro-m-crosol
Chloroform 100 1: 480 t 480 .t
Chloromelhane 1O0 1:(t 13) 480 _ (113) 480 I (113)
2_Chloronaprdhalene
2-Chloropherx)l
3Chloropherx)l

4 Chloro_3herK)_
Chlo_of3icrin
3 Ghloroprol_ne
Chl(xothalonll
2_hlorololuerle
4-Chlorotoiuerle

Chlo_propham
Chkxpyrifo_
Chrysene 0.0028 f; (115) 0.0311:(115) 0031t (115)
Cyanazlne
2,4-D
Dacthal (DCPA)
Dalapon __ __
D[_CP
DDD O.O005gI: (50) O.CX30_Ot/(50) 0 0010 (50) 00006 1:(50) O00to (50)
DDE 0 0005_ _:{501 0.00060 _ (50_ 00010 {50] 0.0006 _ {50) 00010 (50)
DDT 000059 1:(50) 0.00060 1:(50) 00010 (50) 0.0006 1:(50) 00010 (50)
Derneton
Dlazmon
Dibenz(a,h)anlhracene 0.0028 1:(115) 0.031 1:(115) 0.031 5{115)
Dibro_e_ontlrlle

Olbron'mchlorornethane 100 _ (113_ 480 _:11131 480 _ (113)
Dibulyl phtha!a_e
Dicamba
Olchloroacetic acid
l_[chloroacelonhrile
1,2-Otchloroi3enzene 2700 18.000 18.000
1,3-Olchloro_enzerie 400 2'600 2600
1,4-Dichloro_en,7.ene 9.9 1: 64 .t 64
3,3'-DIchlorobenz_lne
Olchl(xodifiouromethane
1,! Dichloroe_hane
1,2-Dlchloroethane
1,1-DIchloroeth)_lene
c;_-1,2.Dichlotoethylene
Irans-1,2-Dlchloroelhylene
Olchtoromeihane 4.6 _ 1600 t: __ 1600 _:
2,3-Dichloroc,henol
2.4-Dlcfilorophenol 0.30 (36)
2,5_Dlchlorophenol
2,6-Dichlorophenol
3,4-DIchloro_ohenol

o¢),eno
Dict_lorvos
Dieldrin 000014 _ 0.00014 _ 0.0019 0 00D14 t 0 0019
Diesel Oil
Di{elhylhexyl} adipate
DIL2eth_x_Y__ halate

Dlbsoprop_me_fl pt_sl_onate
Olrrxmhoa_e

ORGANICS Page 12 Values are in I_g/I (t_b) unless otherwise indicaJIed. Numbers in parentheses indicate footnotes, September 1991



W A TE R Q U A L l'r Y G O A L S -- O R G A N I C C O N S T I T U E N T S

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

California Inland Surface Watera Plan California Encloaed Bays & Estuaries Plan

Numlrlcllml Water Quality ObJactlvea Numerical Water Quality Objactlvea
Human Health I_rotactlon Human Health

(3G-dayAverage) '_:'-ca_ctnogen Freahwafer Aquatic Life Protection Protection Saltwater Aquatic life Protection

C O N S T I T U E N l Drinking Water Watom Average Average Average Maximum _' - carcinogen Average Average Averige

Dirn_hrtn

2,4 DImelhylphenol

Oimelhyl phthalate
1,3_Dinit roben/eno
2,4-Dinllro_o-cr esol

Oinllrophonol
2.4-Dinhrophenol
2,4-Dinllrotoluane
2,6-DInllrotoluene
Dinoseb

O{(n-oclyl) phthaiata
1,4-Dloxane

0iphenamld
1.2-DiphenylhydrazIne

Dlquat
Disyston
Diuron

EndoeuNan 0.9 (42} 2.0 {42} 0.056 {42) 0.22 (42) 2.0 [42) 00087 i42) 0.034 {42)
Endoeulfan eulfata 09 (42) 2.0 (42) 0.05_ (42) 0.22 (42) 20 (42) 0.0087 (42) 0.034 (42)
End(Xha{I

Endrin 0.8 0.8 0.0023 O. 18 0.8 0.0023 0037
Ep_chk_ohydrin
Ethers. chlotoalkyk
Elherl, halo
Ethion

EthyIbenzeno

col

Elhytene ox,la ([_TO)

Eth)4enee, dlChloro -
Ethytene th{ourea (ETU)
Fenamlphoe
Farbam
Fluometuroe
Fluoranlhene 42 42 42

Fluorene 0.0028 :[: {115) 0.031 ;r (1151 0031 _ {115)
Folpe_
Fon_oe

Gl_hosale
Heptachlo_ 0 00016 _t 0.0(3017 _: 0.0038 0 00017 :_ 0 0036
HeOtachlor epoxide 000007 $ 000007 $ 0.00007 :r
Hexachlor_enzene O_ $ 0.0(_O691: 0.0OOb_ t

Hexachlorebutadiene

Hexachlorocyck)penladiene
Hexachlo(oet hane

Hexachlorol_hene
n-Hexar)e
Hexazinone

HMX

Indeno(t,2,3c,d)pyrene 0.0028:1:(115) 0.031 :t (115) 0.031 _: (115)
{sophorone

{so_r 0Dano{
Kepone
Ketoserl®
Ma[athi(_

Manet)
MCPA

ORGANICS Page 13 Values are in l_g/l (ppb) unless other'wi_ indicated Numbers in parentheses indicate footnotes. S_ptember 1991



W A TE R Q U A L I TY G O A L S --- O R G A N I C C O N S T I TU E N T S

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

I California Inland Surface WiIii'i Plan California Enclosed Blyl & Eatuarie= Plan

Numar cai Weter Quality Objectives NumeTIcal Water Qull_ty Ob]lct_ve.
Human He-,Ith Protection Human Health

(30-dayA_rage] '_'-carctnogen Freshwater Aquatic Life Protection Protection Sallwater uatlc Life Protection
O RG A N I C SourCoe of Other 4-day Daily 1-hour InallntlneouI (30-diy A_erage: ,t-oily Doily 14'1our

[ C O H S T I T U E N T Drinking Water Watenl Average Average Awrlg4 Mmximum 't' - c.a,rcinc)gen Averlge Average. Average

Melhane_, haJo-
Melhomyl
Melhoxychlor ____
Me_hy_Lbury{ e_ (MT_E)
4,4'M_hlMeei3i(N_ drndh_N[Iw}

Methyl _hyl ketone {MEK}
Methytmethacrylale
Methyl parathion
Mmolachtor
Metrlb_zin
Mtrex
Molinate
Nabam
Naphthalene
Naphthalenes, chk_rineted
Nitralln
NRrobenzehe
Nltrofen
Nit roguanldlne
2-Nitrophonot
4-Nltro_henol
Nttrophenol
NltrosamtnM
N-Nitroeodl-n-b_ylamlne
N-Nitm_odiethanolamine
N Nl_ro_odiethylarnine
N-Nttrosodlrn_h_amtne
N Nhrosodiphenylamine
N Nit ro6odtpropylamlne
N-N_fx_o N-elh)durea
N NiTrosornethylethylamln®
N-Nttroso N.methylurea
N-NRrOSO_/rro_idlne
tra,n&-Nona,chtor 0000_ t; [82} 0.000061 :_(82) 0.0043 (B2) 0.000C_1_ {82) 0.0040 (B2)
OIt & grease
Oxam)rl
Oxychlordane O.O0(X_:t (82) 0.000081 t-(82) 0.0043 (82) 0 000(_1 :_(82) 0.0040 (82)
PN-Ia

Paraquat _ __.
Paralhion
Pe_achlorobenz eno
Pentachloroethane
Per_achloronhrobenzene
Pen_achloraphenol 028 _ 8.2 ;_ vi,la.&wl_'lpH (13) vanes ruthpH (t 1) 82 _: 7.9 13
Phenanthrene 0.0028 :_{1 t5) 0031 t: (115) 0031 _:(115)
_-'o'l-- -- 300(36)
PhelloS,, chlorinated
Phenols, nitro-
Phenols.nor_-chlodnated
Phorate
Phthalale e6ter_
Picto_am
Polybromlnaled btpheny_s
Pol_chlodnaled blphen}4s 0.000070 _ 0.000070 t: 0.914 0 000070.1: 0.030
Prorr_ton
Pronamide
P_-os_c'hlOr -- -- __

_ch_or_
Prooanll
Pro_._zir_e

ORGANICS Page 14 Values are in pgfi (ppb) unless otherwise indiaated. Numbers in parenthest's indicate footnotes. September 1991



WATER QUALITY GOALS -- ORGANIC CONSTITUENTS

HEALTH AND AQUATIC LIFE -- INLAND SURFACE WATERS AND ENCLOSED BAYS & ESTUARIES

California Inland Surface Walare Plan Cllifornla Enclosed Blyl & Eatuarlaa Plan
Numerical Water Ouallt]( ObJactlvea Numerical Water Qulllty Objectlvaa

Humln Health I_'otectlon Huml,n Heillth

{30-.dayAw_rage) '_'=cardno_en Freahwaler Aquatic Life Prolection Protection galtwater Aquatic Life Prolection

C O N S T I T U E N T Drln king Water Wmteri Awlrage Averlge Aw_rage Mlxlmu m "_' - carcinogen Averlge Awrmgl Average

Propen_. dichloro-
Propham
P_eno 0.0028 _:(115) 0.O31_(115} 0031 _{115)
RDX (Oyclonite)
Resorcmol
Rolenone
Sima],ino
Slyrono
Sufiallato
.4_---.DT----

2.3.7,8-TC00 (Oioxln) 00000(x_13_ (76: 0 000(x30014$(76) 0000000014_/(76
Te_3ulhlufon
Torbacll
Terbufo6
1,;_,4,5-Telrechlorobenzone
1,1.1.2-Tolrachloroelhano
1.1,2,2 Tetrachtoroethano

Tatrachloroe_hylene[PGE}
2.3.4.6-Tolrachlorophonol
2.3.5,6-Telrachlorophenol
Thlobencarb
Thiram
Toluene 10,000 300,000 300,000

Toxaphene 000067 _: O,O006g _ 0.0002 0.73 000069 _ 0 0OO(_ 021
2.4.5-TP (Silvex)
Trlbutyllln 0.02 (61) 0.04 00_ 0 0050
Tnchlofoa_e. h_
TrI¥'n-i_-oacetic acid
Trlchloroacetonffdle
Trlchlorfon
1.2.4-Trchtorobenzene
1.3.5-Ttlchlorobenzeno
1,1,1-Trtchloroethane
1.1.2.Trk:hloroethane
Trlchloroethyleno(TCE)
Trlchlorofiuoromelhano
2.4.5-Trlchlorophenoi
2.4.6-Trichlorophenol 0.34:1: 1.0$ 10 _:
1.2.3-Trlchlo(oproj:)ane -----
1,1,2.Trichl0(o1.2,2In_or0eilane
Trlfiuralln

Trlnltro_celol
Trinitrophe,'l¢)l
Trlnitrotolueno [TNT)
Trlthion
Urelhano
Vinyl chloride

_n_O,e(.s)
eb

Ziram

ORGANICS Page 15 Values are in Itg/[ (FT?b)unless otherwise indicated. Numbers in parentheses indicate footnotes. ,%_'ptember 1991



WATER QUALITY GOALS -- ORGANIC CO'NSTITUENTS

MARINE RESOURCES

C a II f o r n la O c · a n PI n n O. S. E P A N c I I o n a I A m bie n t W a t e r Q u a I i t y C r t t e r I ,,
Numerlcnl Wrater Quality ObJectlvee Saltwater Aquatic LIfe Protection

HumanHleelth R · c o m m · n d · d C r I t · r I ·

ORGANIC (3U-day Average) 6-month I 30-.de y 7,.dny Dilly IMtenteneoue Concent etlon Concentration 'roxlclty Informet/on

C O N S T I T O E H T %t' - carcinogen Medk)n Average Amrage I_xlmum Maximum (4-day Averlge) 24-hour Average (1-hour Averege) Maximum Acute [ Chronic [ O_hM

Acenaphlhene 970 710 500 (38)
Acenaphthyk)ne 00088 $ (115) 300 (41)
Acetaldehyde
Ac_fluorfen --- -

Ac,ok)in ;._)20 55

Acr_lamlde
Acrylon_lr ilo O. 10 _t
Alachlo'
Aldlca_o
Aldicarb sulfone
AJdkT.att) sulfoxide

AJdrtn 0._ _ 1.3
Amelryn
Aniline

Anlhr_=ene 0.0088 ]: {115) __ 300 (41)
Atrazine

Azlnpho6- rnMhyl 0.01
Azobenzeno

Baygon
Benefin

Bentazon

Benz(a)anlhraoene 0.0088 ;1:(115) 300 (41)

Benzene 5.9 $ 51(30 700 (84)
Benzenee, chlorinated 160 129

Benzeneo, dichloro- 1970 129 (22)
Benzenee, 1rtchloro- 160 (22) 129 (22)
Benztdlno 00(X)(_9 _ ___ __
Benzidine_. dichloro-

Benzo(b}fluorar4hene 00088 $ { 115) 300 (41 )

Benzo(k}tluoranIhene 00088 .t: {115} 300 (41)
Benzo(g,h,i)perylene 0.0088 _t(115) 300 (41)
Benzo(a)pyrene 0.0088 $ (115) 300 (41)
apha BHC 0.004 (43) 0008_3_ 0.012 {43)
bela-§HC 0.004 (43) 0008 (43) 0.012 (43)

gamma BbC (LIndane) 0004 (43) 0008 (43) 0.012 (431 0.16

delIa. BHC 0 004 {43} 0 008 (43} 0.012 [43)
mchnicai I_HC 0004 (43) 0.008 (43) 0 012 (43) 034
Bis(2-chloroethyi) ether O.(M5 $

I_Is(2-chloroelhoxy} mefhane 4.4
[_is(2-chloro b opropyl) ether 1200
Bis(chlor ornelh y{) ether
Bromacil

Br o*"nochlororr_t hane

Bromodlchloromethane 130:1:(113) 12,000 (20} 6400 (20) 11,500 (20,83)

Bronx)form 130 _ [113} 12,000 (201 6.4_00_27) 11,500 {20,83}
_to,momathane 130:1:(113) 12.000 (20) 6400 (20) 11,500 (20.83)
4-Bromophenyl phenyl e_her
Butachlo_

1,3 Butadiene
Butylate

n- Bu__n_,yI phthalale __ 2944 (45) 3.4_38,451
Gaptan
Calba_
Carbofuran

Oarbon 1olrachlo?ide O cJO_ 50000 C_400 (20) 11,500 (L_'0,83)
Carboxin

C_lechol 30 (86) 120 [_6) _ 3oc LE_6}
C-hlb_ar_,.n--

Chlordn-o 0 00(0)23_. {82) 0004 0 09
(]hloroben zone .570 160 (221 129 (22)

ORGANICS Page 16 Values are in Ilg/1 (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes. September 1991



WATER QUALITY GOALS ORGANIC cONSTITUENTS

MARINE RESOURCES

CIlifornll Ocemn Plan U. S. EPA Nmlionll Ambient Wirer Oulllt¥ Crlterll

Numerlcll Wller Qulllty O bJ t c J I ¥r · I SIItwiler A_uttic Life Protection
Human Heilth R · c o m m · n d · d C r I t · r i I

O R G A N I C (30.diy Averlge) &month J 30-dly 7-(lIy ' Dilly Inltintmneoul Concentrltlon Concentrallon J 1 o I I c I t y I n f o r m i t I o n

C O N S T I T U E N T '_". cardnogen I_dbn Average Awrlge IMxlmum IM][imum (4-cloy Average) 24-hour Avetige O-hour Average) I Melimum Acute J Chronic J Other

Chioro-o-c_esol 1 (87) 4 (87) 10 (87)
4 Chloro m_resol 1 (87) 4 (87) 10 (87)

6-Chloro-m-cresol 1 {87) 4 187) _ 10_8/)
_t_loroi'ot m 13Q t 12,000 (20) 6400 (2'0) 11,500 (2'0.83)

Chloromethane 130 _t ( 113) 12,0(30 (20) 6400 (20) 11,50_ (20,83)

2-Chloronaphlhalene . . 7.5 (48)
2-Chlorophenol 1 (87) 4 (87) 10 (87)
3 Chlorophenol 1 (87) 4 (87) 10 (8;')

4 Chtorophenol 1 (87) 4 {,87) 10_B.7} 29700 __
_loroc. icdn

3-Chlorop;opene
Chlorolhalontl
2 Chlorotoluene
4-Chloroloiuene

._00056 0.011

ChryT,ene 0.0088 $ (115) 300 (41)

C_/anazlne
2.4D

Dacthal (DCPA)

DOD 0.00017 :l: (50) 0.001 (501 0.13 (50} 3.8

DOE 0.00017 _ (501 0 001 {50) O.13 (50) 14
DDT 0.00017 :_ (50) 0001 (50) 0.13 (50)
Din'talon 01
Dk't,Zlnon

_[benz(a.h)anthracene 0.0088 $ (11.5) 300 (41)
Dibromoacel onil rile

Dibromo_io;ornelhare 130 } {113) 12,0OO (2'0} 6400 (2'0) 11,500 [20.83}
_JuutyI phthaJate 3,5(_ 2944 (45) 3.4 (38,45)
Dicamba
D _hloroaceltc acid
_'_o ntt riJe

1,2-DlchloroOenzene 5100 (77) 1970 (24) 129 (22)

1,3-Dichlo;obenzene 5100 {';'7) 1970 (24) 129 (22)
1,4 Dichtorobenzene 18 :J 1970 (24) 129 (22)
3.3'-Oichlor eden zldine 0.0081 _t
D_chk)roclifluoromethane .__ 12.000 (L:)0) 6400 (201 11.500 (2'0.83__

T,T:D_bT_ta_iKe
1.2- Dlchlofoolhane 130 :[ 113000

1,1- DJchloroelhylene 71O0 224,000 (27]
c_5-1.2 D_chloroelhylene 224,000 (27)
tran$- 1,2 O_chtoroethyLene 224,000 (27)

O_chloromelhane 450 :_ 12,000 (2'0) 6_t_ (20) 1__.500 (20.83_L
_,,3-D_chlofophenoJ 1 (_7) 4 (87) 10 (87)
2.4 gtchJotopheno_ 1 (87) 4 [87) 10 (87)

2,5-Oichlorophenol 1 (8_, 4 (87) 10 (87)
?r6 OichlorophenoJ 1 (87) 4 (87) 10 (87)
3,4.01chlorophenor 1 (87) 4 (87) 10 (87)

_, 10,3oo/28) 3o4o_6)1.2 -Dtchlor ro_ogr_n e

1.3_3_-_oropropene 8.9 :j: ] 790 (29)
Dlchk_fvo_ ]

_se_DleldrInOil 0000040 _ O.DO1g i, 0 71

D_(ethylhexy 0 ad _gate ]

Di(2 ethylhexyl_hthalate 3.5 _ 360._L __ 400 (t00) 2._944- _(45) __ 3.4 (38.4.5J .
]_'_th-yl-p-_l_Gte 33000 I 2.944 (45) 3.4 (38,45)

_u_ho_e

ORGANICS Page 17 Values are in ta_/l (pt)b) unless otherwise indicated. Numbers in parenthe_s indicate ,footnotes. September 1991



WATER QUALITY GOALS ORGANIC cONSTITUENTS

MARINE ]RESOURCES

Cnllfornla Ocean Plan U. S. EPA National Ambient Water Quality Criteria
Numerical Water Quality Objectlvel S,,Itwltor Aquatic Lite Protection

Human Heilth R · c o m m i n d i d C r I t · r I I

,. I .x,_.O R G A N I C (30.dny Average) 6-month J 30-dly 7-dly Dilly Inatentaneoui Concentration Concentrntlon T o · i c I t y I n f o r m a t I o n

C O N S T I T U E N T 't' - cwctnogen Median Averlge Aw. age Metal·urn Maximum (4--diy Average) 24-hour Averige (1-hour Average) Maximum Acute ] Chronic I OlhM
Dirrm,thrin

2.4-Olmelhytphenol 30 (86) 120 (86) 300 (86)

Dimeth_ phthalale 820000 2,_44 (45) 3.4 (38,45}
1.3_Din,trol:)enzene ----

2,4-Dlnllroo-cresol 2;,"0 30 (86) 120 (86) 300 (,BE.) 4850 (88)

D_nilrophenot 30 {86) 120 (86) 300 (86_ 4850 (881
2,4 Dinilropherol 4 30 (86) 120 (86) 300 (86) 4850 (88)

2,4-Oinitrotoluene 2.6 $ 590 (53) 370 (53,83)

2,6-Dlmtrololuene 590 {53} 370 (53.83J_Dinose_

DJ(n oc¥) phtha!ate 2',044 (45) 34 (3tt,45)
1,4 Diox ane

Diphenamld -'

1.2-Dlphonylhydrazlne O.16 $

Olquat

D_sys]on -j
Diuron

Endosuffan g _42} 18 _42) 27 [42} 00087 0.034
Endosuifan sulfate 9 (42) 18 (42) 27 (,12) 0.0087 (104)
Endolhall

Enddn 0.002 0.004 0.006 0.0023 0.037
Epichlofoh)/,drin
Elho_, chlofoakyl-
Elhonl, halo-
E[hio_

Elhyl:)enzen® 41 IX) 430

Elh¥1ene dbromldo (EDB)
[Ihylene glycol
Elhylone oxide lETO)

Elhylonos, dichlor o- 22'4000
[lhyJene Ih:)ouroa (El'U)
renamipho_
FeCoam
,L.-ruomoluron

F luo,,ant hene 15 40 16

Fluorine 0.0088 :_ (1151 300 (411
roi_ot
F orioles

Formaldehyde
_urmecyciox
Glyphosalo

HoDtachlor 0.00072_ (114} 00036 0.053
Hectachlor epoxide 0.00072_ (114) 0.0036 (8)

Hexachlorobonzone 000021 :t 160 (2'2) 129 (2'2)
Hexachlorot:mtadlene 14t_ - 32
'JYexachlor ocyclopentadiene 58 7
Hoxachloroelhan, e 2.0 $ 940

HexachloroJ3heno
n Hoxane
Hexazinone
HMX

l'ndeno(1,2,3 c,d)pyrene 0.0088 t (t 15) 300 (41)
_ophorone 150.000 12900

Jsoprc_nol
Kepone
Kerosene
Malalhion 0.1

tJh]_ yYazide
Ma n,_b
MCPA

ORGANICS Page 18 Values are in lag/I (j_b) unless otherwise indicated. Numbers in parenthe_s indicate footnotes. September 1991



WATER QUALITY GOALS -- ORGANIC CONSTITUENTS

MARINE RESOURCES

California Ocean Plan U. S. EPA Nallonal Ambient Water Quality Criteria

Numerical Wirer Quality Objectlvea SiltWlter Aquatic Life Protection
HurnlnHealth R · c o m m · n d · d C r I t · r I i

. .,,. i co_o.IO R G A N I C (30-day Average) 6-month ] 30-dey 7.<Il,j, Dltly Inetlintaneoue Concenmlfion Con(_entretlon T o x I c I t y I n ! o r m a t I o n

C O N S T I T U E N T "_t" - carcinogen MKlin Average Aw_rege IMalmum Maximum (4..(lay Average) 24-hour AWlrlge (1*hour Average) Maximum Acute ] Chronic I Other

Methanes, halo- 130/¢ (113) t 2000 6.400 11,500 (83)
Methomyl

Methoxychlor 0 03
li_et-h-_T_u_yl mher (MT_E) --
4.4'N1_byline b_(N N_tmel_ bm_dme)

Methyl ethyl ketone {MEK I
Methyl met hacry!ate
Methyl parathion
Metolachlor
Metrbuzin

Mirex 0.001
Mofinate

Nabam

Naphlhalene 2350

Na_ohthalenes, chlorinated 7.5
Nltralin

Nit robenzene 4.8
NIIrofen

Nltroguanidine
2-Nllroc/nenoi 30 (86) 120 (86) 300 (86) 4850 (88)

4-Nflro_enol 30 {86) 120 {86} 300 (86) 4850 {88)
Nltrochenol 30 (86) 120 (86) 300 (86) 4850 (88)
Nit rosamtnee 3300(:03

N- Nlt resodi-n 4)uyamlne 3,300,000 (56}
N- Nit rosodie_ hanolarnine

N-N_rModlmhylamlne 3.300.9(X} (56)

NNttroeodimethylamlne 7 3 :_ 3,300,000 _J.,___
_;]'r]_"J¥_osocli_phenylamine 2.5 _t 3,300.000 (56)
N N#rosodi_oc, ylamine 3,300,00(] (56)

NNtlro_oN et hjdurea
N Nilr osomet h ylet hyia mine
N Nflroso-Nmethylurea

N N tlro._,o,_.yr rol_dIne 3.300.000 (,56}
trans_- ona_ :_or 0.0C0023t [82)

Oil & grease 2'500(] 4000[) 75(}00
Oxam_l
Oxychlordane 0 0(X_23 _t (82}
PAHa 0.0088 _t{115) 300

Paraquat
Parathion

Pantachlorobenzene 160 (22) t29 (2'2)
Pentachloroelhan, e 390 281
Pentacflloronilr obenz one

Pentachloropheno4 1 (87) 4 (87) 10 (87) 7.g 13

Phenan! h rene 0.0088 L_ 15} 4 6 (100) 7 7 (100) 300 (41 )
T_henol 30 (86} 120 (86) 300 (86) 5800
Phenols, chlorinated 1 4 10

Phenols, n_tro 30 [1_] 12'0 (86} 300 (86) 4850
Phenols, non-chlorinated 30 120 300
Phorate

Phlhatate esters 2944 34 138.45}
Pidoram .....

Pol)4:)rominaled biphenyls
Pol_chlorinaled biphen¥_ 0.000(319 _ 003 > lID
Prometon
Pro,qami0e

Pro,achier
7%opanos. d;chloro -- 10300 3040
Pr_nll

_ ro_t_lzdr_e

ORGANICS I'age 19 Values are in lag/I (ppb) unless otherwi_ indicated. Numbers in parentheses indicate footnotes. _%'ptember 199l



WATER QUALITY GOALS - ORGANIC coNsTITUENTS

MARINE RESOURCES

California Ocean Plan U. S. EPA National Ambient Water Quality Crlterl-

Numerical Wrater Qu lllllf Oi01ect I¥l I Slit late r Aquatic Lite PTotect{on
HumenHeelth R · c o m m · n d ed C r I t · r I a

O iq O A N { C (30_ay Averege)l 8-monlh ] 30*day 7-day Daily Inatentarmoua Concentration Concentration I T o x I c I ! ¥ ! n f o r m · t I o n

C O N S T t T U E N T ';t' - cardnoge_ Median Average Average Maximum Maximum (4-day Average) 24-hour Average (1-hour Average) Maximum Acute I Chronic I O_h_

Propenee. dichloro- I 790
Propham l
P_rene 0.0088 _(115J _ (411X(Cyclonitel
Reeorctnot 30 (86] 120 (86) 300 (_m)
RcXenone
5, n"_._Ina
Styrene
Sull<_l_e
2,4,5-T
2,3.7,8-TC00 (Die, in) 0O000000(_g:t (76}
T,_uulhturon
'rerbacll
Terbuf(:_
1,2,4,5-Te_rachl_obm',zone 160 (=_') 12'9(_}

-1,1,1,_'-Te_rachiereotbane
1.1,2,2-TeOachi_13e_bane 1L:_O 9020
Te_rachtoroeth_ene(PGE_ g_ _: 10200 450
?.3.4,6-Te_rachloroohe.ol i (87) 4 (87) 10 (87)
2.3.5._Telrachloroohenol 1 (87} 4 (87) 10 (87) 440
Thlobencarb
TTi,_
Toluene 85000 6300 5000

Toxa_ohene 0.000'21 :{t 00002 0.21
2.4.5-TP (Sllvex)
Trlbulyltln 0.00 t 4 0.010 (8)
Tnchkxe_eta_eh),de,_drat_ __ __
Tr, o_c acid
Trichloroacelo nllrtie
lrlchiodon
1,2.4-Triehlofc:,be_zene t60 (22) 129 (22)
1.3.5-Trlchlofo_oe_zeng
1,1,I -Tdchloro_thane 540000 __ 3120(3

Trichlocoethyleoe(TCE) 27 :_: 2000
Trichloroltuoromothane 12,000 (20) 6400 [20) 11,,50(3120_83)
-2.4,5-Tri_lorophenol 1 (87) 4 {87) 10 (8:7) 11 (100) 240 (100)
2.4,6-Tdchiorophenol 0 29 _: 1(87) 4 (87) 10 (87)
1,2,3-Trichto?p__o_ane

itl ._r_¥--f- 2.2',Tu_'oe_a ne
Tntlura{in

Trinl_ro_lycerol
Trmi_rophenol 30 (86) 120 (86) 300 (86) 4850 (88)

rinl_roto4ue_e(TNT)
Tdlhlon I

T37emar_

Vinyl charge 36 :t
X)denels

Ziram

ORGANICS Page 20 Values are in lag/l (ppb) unless otherwise indicated. Numbers in parentheses indicate footnotes. September 1991



FOOTNOTES

(7-day) For exposure of 7 days or less. (54) From Reference 15.

(10_ay) For exposure of 10 dave or ill. (55) Fei' hardness in mg/I aa CaCO3, criterion - o(0.8190{In(hardnees)]+ 1.561) pgA; _ Inorganlcs pages 7 & 0.
(24 hr) For expoaure of 24 hours or leu. (56) For sum of nltrosamines.

(7-yr) For 'longer4erm' exl:x_ure (7 yeans or lass, EPA). (57) Guidance level; Reference 3; essun'me relative source contrbullon of 10% from drinking water.
(58) For sum of haloethers.

{A) Known human camlnogen; euffiderlt epldemiologic evidence in humans. (59) Chromc SNARL wes estimated to be leO-told lower than the listed 24-hour value in calculating Ihis level.
(B 1) Probable human carcinogen; limited epidemlologic evidence In humans. (60) For hardness in rog/1 aa CaCO3. criterion - 0(0.8 tgO[In(hardne_s)]+3.686) llgA; see Inoi'ganlcs pagaa 7 & G
(B2) Proibable human carcloogen; sufilciefit evidence from animal atudles; i'm or Inadequate human data. (61) 6-month median.

(C) Possible human Carcinogen; limited evidence lmm ardmaJ studies; rio human data. (62} For p.H beiwee_ 6.5 and 9.0.
(D) Not classified as fo human cardnogentctty; no data or Inadequate evidence. (63) For hardness in mg/I as CaCO3, criterion, e(QB545[In(ha'dness)]-1.465) pgA; see Inorganlc_ pages 7 & 10.
(E) Evidence of non-carctnogentclly for humace. (64) Based on kepone.

(65) For hardness In mg/I as CaCO3, criterion - et0 9422fin(baldness)I-1.46.4) I_1; 6es Inorganlcs pages 7 8 10.
(1) For hardness in rngA as CaCO3. cdlerlon - 0(0.8473pn(hardness)]+0.860,t) _gA; see inorganic8 pages 7 & 14. {66) For hardness in rng/l as cage3, criterion - e(1.273[In(hardness)}-4.7_35) tzgA;see Ir_rganK:s pages 7 & 11.
(2) Value based on hardness of 40 ragA; value Increases, wah increasing hardness. (67) For hardness in rn_l as CaCO3. crderton, e( 1.273[In(hardness)}-1.400) p.gA; see Inorganics pages 7 & t t.
(3) Vartesfroml.4to2.4rrtgAwlthalrtemperalure; see TIlle 22. CCR.._34435, Table4. (68} Draft/tentative/provisional.
(4) For dissolved chloride associated with !_dlum; criterion probabty will no( 13eadequately prolecfive when (69) For Arochlor 1260.

chloride is assocLaled with potassium, calcium, or magnesium, rather than sodium. (70) At pH 68. caused 50% reduction in growlh of yearling 8oc_keye salmon in 56._day test,
(5) Based on reproducllve toxicity. (7 !} May be p_esent as a deoornl:x)si{ion product in Fe/'bam. Maneb, Nabarn, Th}tam. Zinet}, and Ziram.
(6) Pentavalen'r arsenic [As(V)] effects on pianls, (72) As NO3.
(7) Calculated for child / for adult, (73) Recommended level; Upper level = 500 rog/I; Shorl-term level. 600 rngA.
(8) Advisory; Reference 11. (74) Rec'o_ded level; Upper level. 1600; Short.term level - 2200.
(gl For hardness In _ as CaCO3, crfferiorl. 0(O.8.473(]n(hardnass))+O.7614) _q; sa4, Inorganlcs pages 7 & 14. (75) Recorded level; Upper level = 10(30; Short-term leve_ = 1500 mg/I.

(10) For hardness in _ es CaCO3, criterion, e(0,7852[In(hardnees)}-3.49011_gJl; see Inorgan_S pages 7 & 8. {76) For 'TCDD equlvalenls" calculaled as 1he sum of 2,3,7.8-chlorinated dfaenzodtoxin and dibenzofuran
(I 1) Criterion. e[1.0OS(pH)-4.83_ pgA; criterion - 20 p_l al pH 7.8. concenlratlons muinl:died by the4r respecltve U.S EPA Toxicity Equivalency Factors
(12) Value developed for chromium VI; may be applied to local chromium t val,snce unknown. (77) For sum of 1.2- and 1-3-d,:hlorobenzerme.
(13) Crfiedon. e.[1.005(pH)--5.2'90] .u,g/I;criterion - 13 pga at pH 7.8. (78) Refererx:e 15 unlesa noted otherwise
04) Catoulated from CCR, Title 22. ONtsion2. Arlldas 7 and 8 regulatory leve46 assuming 2 liens/day water (79} For elemental phcephoros; mat me or aatuarine.

consun'_ion; canc_ risk unless olherwtse footnoted. (80) Inslantaneous maximum.
(t 5) Determined by CA Health & Warfare Agency regulation nol to p(_e a risk of cancer thrOugh Ingeellon. (81) For hardness in mg/I aa CaCO3. crllerion = e(0.8460[In{hardneaa)}+ 1. t645) pgA; see Inorgan_.'s pages 7 & 12.
(16) Toxlclly to one specleG of fish afler 2600 hours of expmure. (82) For the sum of oxychioi'dane and alpha end gamma isomers of chlordane, chlordane and nonachlor.
(17) Modallty in a fish species after 30 day e]<pceure. (83) A decrease in the numb_ et algal ca_ls Oceans.
(18) Estlmaed protective value; Refenlmce t 1. (84) Adverse effects on a fish species exposed for 168 day_.
(19) For rata) trlhalomalhano4 (sum of bromofo'm, bromodlchloromeThane, chlorOform & dibromodllorOme_hane); (65) For hardness in raga as CaCO3. criterion. 0(0.846Olin(hardness)]+3.3612) pg/I; see Inorganlcs pages 7 & 12

based largely on technology and eoonomlcs. (86) For sum of nonchlorinaled pherK31tc compounds.
(20) For sum of halorrl_hanas. (87) For sum of chlorlnated phenolic con3:_unds.
(21) Bailed on limited melderlce. (88) For sum of nltrophenofs.
(22) For sum of chlorinated berlzenes. (89) Expressed es nitrogen.
(23) Toxlcify to a fish species axpceed for 7.5 days. (90) For total chlorine raaidual; for intermiflenl chlorine sources see Re4erence 20. Chapter IV, Tab4e B.
(24) For sum of dlchlorobenzenee. (91 ) See Reference 13.
(25) 1983 SNARL; 1o be revtewed In the fulure. (92) For sum of 3,3'-Dichlorohenzidlae and Its satT&
(26) National An'_ler_ Water Ouallty Criterion; RoferenoB t 3. (93) Effeclive 30 July 1992.
(27) For sum of dk:hloro_hytene_. (94) For the trivalent Iorm.
(28) For sum of dlchloropropanes. (95) For the pentavalent lorm
(29) For sum of dichtoroo_penes. (96} ECSO for eastern oyster embryos.
(30) For sum of heptachk3_ and heplachlor e_oxde. (97) Varies with pH and lemperature; see Inorganics Page 5 lo select water quaJity goal.
(31 ) Adverse behavioral effecls occur 1o one specle_. (98) For Iotal residual chlorine.
(32) As CaCO3; minimum criterion e_sept where natural condinone are less. (99) For sum of chlorine-pmdused oxidants.
(33) For hardness )n raga as CaCO3. criterion, o(1.126fin{hardness)I-3.828) pgA; see Inorganlcs pages 7 & 6. (100) Proposed,
(34) Flavor tmpain"c,ent In a fish species occurs. {101) 7.0OO,000 fibens/ltter; limited lo lit)em longer than 10 izm.
(35) Modaltty lo early life Stages of a fish species oocuns. (102) Recommended level; not yet formally proposed.
(36) Based on c_ganofeptl¢ considerations (teals, odor, corer, laundry staining, elc.) (103) As nitrogen; in addition, MCL for Iotal nitrate and nitrite. 10,000 pga (as N).
(37) For sum of mononttrophenofs. (104) Based on endosuIfan; Reference 11.
(36) Toxicity to algae occurs. (105) Value based on drinking water Ireatn3ant le(:hnJque; ef/ec0ve 30 July 1_; see Relerence 2.
(39) For chlorinated syatan_. (106) As decachloroblphenyh effective 30 July 1992.
(40) For white phosphorus. (107) Eltecllve 1 January 1993
(41) For sum of pOi_UCle_ aro_natlc hydr_s. (108} For molecules with 80 percenl chlorine or g_eater by n'x:decular weight.
(42) For the sum of endo_utfan-alpha and -beta and endceulfan sul'lale. (109) MOL varies with air tenlperalure; 5, 53.7 °F - 2.4 mgA; 53.6 to 58.3 °1=- 2.2 rog/l; 58.4 to 63,8 °F - 2.0 ragA;
(43) For sum of benzer_l hexanhlorlde isomers. 63.9 to 70.6 °g - 1.6 mgJl; 70 0 to 79.2 °F - 1.8 rn_ 793 to 905 °F - 1.4 mg]l.
{44) CalctJlated frOm corn oil garage animal study / from drinking water antrrmLIstudy (110) Includes Radium 226 but excludes Radon and Uranium.
(45) For 6urn of phthal-_la aslers. {111 ) Effective 7 Dece_r 1992; "Acllon levai' Io be exceeded in no more than 10 percent of samples,
146) For sum of chinroalkyl ethers. (112) Unionized ammonia concentrallons; criteria based on tolal amrrx)nta are show_ on Inorgantcs page 6.
(47) Fei' sum of latrachioro_hanes. ((13) For sum of bn3maform, bromomethano, ch_oror'T_hane, dibrorns)chioromathane, and bromodlchiorornedhane.
(48) For sum of chlorinated naphlhalones. (I 14) As CaCO3; minimum cor_entratlon exc_ot where natural concentrations are less.
(49) For hardness in n3gA es CaCO3. crfterion - e(1.72[in(hardness}}-6.52) p!_l; s(_. Inorganics pages 7 & 13. (115) For sum of acenaphthylene, anthracene, benz(a)anthracene, benzo(b)fkJoranthene,
(.50) For sum el DDT. DDD, and ODE benzo(k)lluoranlhene, benzc}(g,h.i)peryler_e, benzo(a)pyi'ene, chrysene, d,benz(a.h)anthracene,
(51) Based on exposure Ihrough wafer only / through water and fish; Reference t t. tluorene. Indeno(1.2,:_c,d)pyrene, phenanthrene, and pyrene.
(52) Fo_ sum ot dichlorot3_n2idines ( t 16) E_lective 7 De<;erTt;.er 1992.
(53} For sum of dlnrtrotoluones.

l-:(X¥1'N O'1'[:_S S_,ptcmbt, r 1991



R E F E RE N CE S

DHn_Jng Wrater Standards -- Maximum Contemlnanl Le_lm (MCLa) Ofie4n-_-MIIIIon Incremental Cancer Rick EItimatoe

1. Calitomia Deparlmenl of Health Services. Callfomia Admtnlstrallve, Code. Title 22, Dlvls_n 4, Chapter 15. Roferences 3.4, 9, I0, and 11.
'Domestic Wafer Quality and Monitoring'.

13. U.S. Environmental Protocllon Agency, 'Duality Criteria lot Wafer. 1986' (May 1986) plus updales (re, taus
2. U.S. Environrcenlal Protection Agency, 40 Code of Federal Regulations, Parts 141 and 143. dates).

3. U.S. Envkonmenfal Pro_eclion Agency, Office Of Ddnklng Water. 'Drinking Wafer Regulations and Health 14 U, S. Environm, er_al Promclion Agency Federal Register. Vol. 4g. No. 194 {Wednesday. 15 February 1984)
Advisories' (April 1991). [TC[3D cancer risk leveq.

4. U.S. Environmental Profectlon Agency. Region 9, Ddnklng Water Branch, 'Drinking Water Slandards

and Health A_v_sory Tab,e" (Augusl 1991). Agrlculturel Water Quality Goele

5. U.S. Environmental Prolectlon Agency. Federal RegksleC Volume 56, No. 110 (Friday, 7 Joce 1991). f 5. Ayers. R. S. and O W. West(of, 'Water Quality for Agriculture', Food and AgrioJ;lure Organlzalion of the
pages 26460 26564. Corrected in FR, Vol, 56, No. 135 (Mom, 15 July 1991) pages 32112-321 f3. Uniled Nations - Irrigabon and Drainage Paper No, L)9, Rev. 1, Rome [1985)

6. U.S. Environmental Protection Agency. Federal Register, Volume 56, No. 126 (Monday. I July 1991),

page_ 30'266-30281. U. S, EPA National Amblenl Water Quality Criteria

7. U.S. Envtronmenta_ Protection Agency, Federal RegisteL Volume 56. No. 138 (Th,ursday, lB July 1991). Relerences 11 and 13.
palm 33050-33 f27.

16. U. S, Environmental Protection Agency, 'Wafer Quality Crlleria. 1972' (1973)

California 9tell Action L,e,,',e_ 17. U S. Environmenlal Protection Agency. Federal Register, Volume 55, No. 93, {Monday. 14 May 1990).
I_0 19087 1999_.

8. California Department of Health Services. Office of Drinking Waler, 'Summary: Maximum Contaminant Levels

(MCLs) and Action 'Levels (ALs)' (18 Oc_of_r 19gO). 18. U. S, Environmental Proleclion Agency, 'Ambient Water Quality Criteria' documents (various dates).

Health )_ivi_ria4 ami guggeeted No-Adve_ponea Leve_ (SNARI. aJ California Inland Surface Watere Plan - Nurnericel Water Qulfhry Obi/yea

Roferenoe_ 3 arsJ 4 19. California State Water Resources Control Board, 'Waler Quali_y Conlrol Plan Ior In[and Surface
Wafers of California", Document 91-12 WI[}. Chapter II (1 ] April 199f).

g U.S. Envlronmen_al ProlectJon Agency, Office of Drinking Waler 'Health Advisory" documents
(various dates).

California EnciGeed Beye and Estuariee Plan - Numerical Water Quality Ob_41ctlv_
10 National Academy of Sclencet. 'Drinking Water and Health'. VoL1 (1977). Vol, 3 [1980). Vol. 4 (1982),

Vol 5 (1983). VoL 6 (1986), and Vol, 7 (1987). 20, California Stale Water Resources Comrol Board. 'Water Quality Control Plan for Enclosed Bays and
Estuar ies of CaJlfornia', Document g I- f3 WQ, Chapter ti ( f t April 199 f).

11. U.S. Environmental Protection Agency, 'Wale_ Quality Advisory' documents (March 198_, September 1.q87).

California P'ropoeition 65 Regulatory LelNile al Water Quality Criteria California Ocean Plan - Numerical Water Quality Otg_lll_ll

12 Criteria calculated 1rom dce4N, established by CA Depadrnent of Health Services (DHS). California Code of 21. Callf_nla Stale Water ReSOurCes Control Board, 'Water Quality Control Plan: Ocean Waters of
Reg,Jlatlon8.7itJe .72, D_ision 2, Chaplet 3. Arlioles 7 and 8. using procedures recommended by DH$. CaJlforn[a', Chaplet IV (22 March t990).

REFERENCES _,ptember 1991



STATE WATER RESOURCES CONTROL BOARD
PO Box 100, Sacramento, CA 95812-0100

Legislative and Public Affairs: f916/657-2390 Clean Water Programs Information: (916) 739-4400
',WaterQuai,ty information: (916) 657-0687 Water Rights Information' (916) 657-2170

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS
NORTH COAST REGION (1) CENTRAL COAST REGION (3) LAHONTAN REGION (6)
5550 Skylane Blvd.. Suite A 81 Higuera Street. Suite 200 2092 Lake Tahoe Blvd.. Suite 2
Santa Rosa. CA 95403 San Luls ObiSDO,CA 93401-5414 South Lake Tahoe. CA 96150
(707)576-2220 (805)549-3147 (916)544-3481

SAN FRANCISCOBAY REGION (2) LOS ANGELES REGION (4) Victorville Branch Office
2101 Webster Street, Suite 500 !01 Centre Plaza Drive Civic Plaza
Oakland. CA 94.612 Monterey Park. CA 91754-2156 15428 Civic Drive, Suite 100
(510) 464-t 255 (213)266-7500 Victorville, CA 92392-2359

CENTRAL VALLEY REGION (5) (619) 241-6583OREGON

i.._ __.._ / 1 3443 Routier Roacl, Suite A COLORADORIVERBASINREGION('7)

,, Sacramento, CA 95827-3098 73-720 Fred Waring Drive. Suite 100
(916) 361-5600 Palm Desert. CA 92260

_Q_ q4_ 7AQ_

/_ ,,_ - ' Fresno Branch Office .... J ......._,,._ _/ ,..,.,. 3614 East Asnlan Avenue SANTA ANA REGION (8)Fresno, CA 93726 2010 Iowa Avenue
, 1 , '- i209) 445-5116 Riverside, CA 92507

_,. foULLy, ' _ Reddlng Branch Office (714)782-4130

415 Knollcrest Drive SAN DIEGO REGION (9)
Redding, CA 96002 9771 Clairemont Mesa Blvd., Suite B

,.,.4-484,.,/al6) oo _: qan nia_n ¢n cl91'_4

L-'_, _ X_ Ir -- _ (619) 467-2952

,,-, _. ·., $',- ' _",..--. /'

. _.,-/ STATE OF CALIFORNIA
,- , Pete Wilson, Governor

/ '_ ENVIRONMENTALPROTECTIONAGENCY

_""' ' -'_'_ James M. Strock, Secretary

- .
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C' -- · ,_- :_m,, N
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