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Natural ConditNatural ConditNatural ConditNatural Condit

Currently Defined inCurrently Defined inCurrently Defined in Currently Defined in 
18 AAC 70.990(41):18 AAC 70.990(41):

h i l h i lh i l h i lany physical, chemical, any physical, chemical, 
biological, or radiological biological, or radiological 
condition existing in acondition existing in acondition existing in a condition existing in a 
waterbody before any waterbody before any 
humanhuman--caused influence on, caused influence on, ,,
discharge to, or addition of discharge to, or addition of 
material to, the waterbody;material to, the waterbody;

ion Definitionion Definitionion Definitionion Definition
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What is theWhat is the

Challenges in permittinChallenges in permittin
naturally low qualitynaturally low quality

2003 regulations require 2003 regulations require 
h h l di ih h l di ithan the natural conditiothan the natural conditio

Not possible for actions Not possible for actions 
pollutant levels via treatmpollutant levels via treatmpollutant levels via treatmpollutant levels via treatm

No current proceduresNo current proceduresNo current proceduresNo current procedures
levels of pollutantslevels of pollutants

e Problem?e Problem?

ng discharges to waters with ng discharges to waters with 

site specific criteria that are “better” site specific criteria that are “better” 
onon

where there is no control over where there is no control over 
mentmentmentment

s on how to determine naturals on how to determine naturals on how to determine natural s on how to determine natural 
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Water Quality Standards with nWater Quality Standards with n

1)1) ColorColor1) 1) Color Color 
•• ( not to exceed X color un( not to exceed X color un

2) Dissolved Oxygen (DO)2) Dissolved Oxygen (DO)2) Dissolved Oxygen (DO)2) Dissolved Oxygen (DO)
3) Dissolved Inorganic Subst3) Dissolved Inorganic Subst

•• No amounts above naturaNo amounts above naturaNo amounts above naturaNo amounts above natura
4) pH4) pH

•• Ex:  “may not vary > 0.5 Ex:  “may not vary > 0.5 uuy yy y
5) Sediment5) Sediment

•• for water supply for water supply –– no meno me
of of settleablesettleable solids above solids above 

6) Turbidity6) Turbidity
•• May not exceed 5 NTUs aMay not exceed 5 NTUs a

natural conditions parametersnatural conditions parameters

nits or Natural conditions)nits or Natural conditions)

tances  tances  -- fresh (TDS)fresh (TDS)
al conditionsal conditionsal conditionsal conditions

unitssunitss from natural conditionsfrom natural conditions

asurable increase in concentrationasurable increase in concentration
natural conditions…natural conditions…
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EPA Approved REPA Approved R
Water Quality Standards Water Quality Standards –– Pg. Pg. 

70.23. (b) 70.23. (b) 

Main points:Main points:
if l di iif l di i-- if natural conditioif natural conditio

constitutes thconstitutes th
-- DEC determines iDEC determines i
-- public notice requpublic notice requpub c ot ce equpub c ot ce equ
-- highest prevailing highest prevailing 

i tii ti-- may require continmay require contin

Regulation (2003)Regulation (2003)
34. Site Specific Criteria  AAC 34. Site Specific Criteria  AAC 

f l li if l li ions are of lower quality it ons are of lower quality it 
he water quality criterionhe water quality criterion
if site specific criterionif site specific criterion

uireduiredu edu ed
quality usedquality used

i it ii it i
6
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EPA Approved REPA Approved R
Water Quality Standards Water Quality Standards –– Pg. Pg. 

70.23. (b) 70.23. (b) 
If the If the department finds department finds that tthat t
waterbody is demonstrated to bewaterbody is demonstrated to be
quality criterion set out in 18 AAquality criterion set out in 18 AA
constitutes the applicable water qconstitutes the applicable water q

i i i i i h di i i i i h dor on its own initiative, the deparor on its own initiative, the depar
natural condition should be apprnatural condition should be appr
criterion Before making the detecriterion Before making the detecriterion. Before making the detecriterion. Before making the dete
issue public notice issue public notice of a propof a prop
subsection and provide opportunsubsection and provide opportunsubsection and provide opportunsubsection and provide opportun

Regulation (2003)Regulation (2003)
34. Site Specific Criteria  AAC 34. Site Specific Criteria  AAC 

the natural conditions of a the natural conditions of a 
 of lower quality than a water  of lower quality than a water qq

AC 70.020(b), the natural conditions AC 70.020(b), the natural conditions 
quality criterion.  Upon application quality criterion.  Upon application 

ill d i h hill d i h hrtment will determine whether a rtment will determine whether a 
oved as a siteoved as a site--specific water quality specific water quality 

ermination the department willermination the department willermination, the department will ermination, the department will 
posed approval under this posed approval under this 
nity for public comment.nity for public comment.
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EPA Approved REPA Approved R
Water Quality Standards Water Quality Standards –– Pg. Pg. 

70.23. (b) 70.23. (b) 
If a natural condition varies witIf a natural condition varies wit

will be determined to be the will be determined to be the 
natural condition measured dnatural condition measured d
shorter time period before dishorter time period before dipp
the actual natural condition mthe actual natural condition m
discharge or operation.  The discharge or operation.  The g pg p
to adequately protect water qto adequately protect water q

Regulation (2003)Regulation (2003)
34. Site Specific Criteria  AAC 34. Site Specific Criteria  AAC 

th time, the natural condition th time, the natural condition 
prevailing highest quality prevailing highest quality p g g q yp g g q y

during an annual, seasonal, or during an annual, seasonal, or 
ischarge or operation, or as a ischarge or operation, or as a g p ,g p ,
measured concurrent with measured concurrent with 
department will, if necessary department will, if necessary p , yp , y

qualityquality
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EPA Approved REPA Approved R
Water Quality Standards Water Quality Standards –– Pg. Pg. 

70.23. (b) 70.23. (b) 
(1) determine a natural co(1) determine a natural co

seasonal or shorter periods toseasonal or shorter periods topp
conditiosnconditiosn: and : and 

(2) require additional or c(2) require additional or c
natural conditions as a condinatural conditions as a condinatural conditions as a condinatural conditions as a condi
or approval. or approval. 

Regulation (2003)Regulation (2003)
34. Site Specific Criteria  AAC 34. Site Specific Criteria  AAC 

ondition for one or more ondition for one or more 
o reflect variable ambient o reflect variable ambient 

continuing monitoring of continuing monitoring of 
ition of a permit certificationition of a permit certificationition of a permit, certification, ition of a permit, certification, 
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Natural ConditioNatural Conditio
Changed from a site specifiChanged from a site specifi
standard in 18 AAC 70.010(cstandard in 18 AAC 70.010(c
Implemented through permImplemented through perm
TMDLs, 303(d) impaired wTMDLs, 303(d) impaired w
Guidance for the ImplemenGuidance for the Implemen
ConditionCondition--Based Water QuBased Water Qu

Dated November 15, 2006Dated November 15, 2006
Adopted by reference into regAdopted by reference into reg
Used to set a numeric standaUsed to set a numeric standa

ons ons -- 20062006
ic criteria to a narrative ic criteria to a narrative 
c)c)

mits, certifications, mits, certifications, 
water listing decisionswater listing decisions
ntation of Natural ntation of Natural 
uality Standardsuality Standards

gulationgulation
ard for a waterbodyard for a waterbody



State Approved RState Approved RState Approved RState Approved R

Water Quality StandardsWater Quality Standards –– PgPgWater Quality Standards Water Quality Standards Pg. Pg. 
Where the Department determineWhere the Department determine
water of the state is of lower qualwater of the state is of lower qualwater of the state is of lower qualwater of the state is of lower qual
set out in 18 AAC 70.020(b), the set out in 18 AAC 70.020(b), the 
criteria and becomes the standardcriteria and becomes the standard
water quality standards based on water quality standards based on 
certification or other written decicertification or other written deci
h d i hh d i h G iG ithe procedures set out in the the procedures set out in the GuiGui

ConditionCondition--Based Water Quality StandBased Water Quality Stand
adopted by referenceadopted by referenceadopted by reference. adopted by reference. 

Regulation (2006)Regulation (2006)Regulation (2006)Regulation (2006)

1 General 18 AAC 70 010(d):1 General 18 AAC 70 010(d):1. General 18 AAC 70.010(d):1. General 18 AAC 70.010(d):
es that the natural condition of a es that the natural condition of a 
lity than the water quality criteriality than the water quality criteriality than the water quality criteria lity than the water quality criteria 
natural condition supersedes the natural condition supersedes the 

d for that water. In implementing d for that water. In implementing p gp g
the natural conditions in a permit, the natural conditions in a permit, 
ision, the department will follow ision, the department will follow 
id f h I l i f N lid f h I l i f N lidance for the Implementation of Natural idance for the Implementation of Natural 
dards, dards, dated November 15, 2006 dated November 15, 2006 
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State ApprovedState ApprovedState Approved State Approved 

The guidance describesThe guidance describes
ttwo methods for implemewo methods for implemepp
a natural conditiona natural condition--based based 
quality standard:quality standard:q yq y
--Concurrent MeasuremenConcurrent Measuremen
(preferred)(preferred)(p )(p )
--Statistical CharacterizatioStatistical Characterizatio

Guidance 2006Guidance 2006Guidance  2006Guidance  2006

enting enting gg
water water 

nt nt 

onon
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State Approved NaturState Approved NaturState Approved NaturState Approved Natur

The guidance is in the regThe guidance is in the regThe guidance is in the regThe guidance is in the reg
Natural ConditionNatural Condition--Based Based 
(Natural Standard)(Natural Standard)(Natural Standard) (Natural Standard) 
Natural StandardNatural Standard

Types of parameters thTypes of parameters th
Procedures for develoProcedures for develo
Methods for calculatinMethods for calculatin
Methods for calculatinMethods for calculatin

ral Condition Guidancral Condition Guidancral Condition Guidancral Condition Guidanc

gulationgulationgulationgulation
Water Quality Standards Water Quality Standards 

hat apply hat apply 
oping  oping  
ng standard ng standard 
ng permit limitsng permit limits
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Applicable Water QApplicable Water QApplicable Water QApplicable Water Q

Potentially applicable to anyPotentially applicable to anyPotentially applicable to any Potentially applicable to any 
human activities:human activities:

Bacteria due to wildlifeBacteria due to wildlifeBacteria due to wildlifeBacteria due to wildlife
Metals from natural mineral dMetals from natural mineral d
N trients from ildlife egetaN trients from ildlife egetaNutrients from wildlife, vegetaNutrients from wildlife, vegeta
Sediments from natural runofSediments from natural runof
T di l dT di l dTemperature, dissolved oxygeTemperature, dissolved oxyge
Other parameters attributed toOther parameters attributed to

Quality ParametersQuality ParametersQuality ParametersQuality Parameters

parameter not attributable toparameter not attributable toparameter not attributable to parameter not attributable to 

epositseposits
ation soilsation soilsation, soilsation, soils

ff, geologyff, geology
f l hiff l hifn from seasonal shiftsn from seasonal shifts

o natural processes o natural processes 
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Natural StandardsNatural StandardsNatural Standards Natural Standards 

Human created substances:Human created substances:Human created substances:Human created substances:
PCBsPCBs
DioxinsDioxins
Synthetic pesticidesSynthetic pesticides

Concentrations of any pollutConcentrations of any pollut
i i ii i iactivitiesactivities

Do NOT Apply to:Do NOT Apply to:Do NOT Apply to:Do NOT Apply to:

tant attributable to human tant attributable to human 
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Natural ConditionsNatural Conditions
Step 1.  Exceeda

Step 2.  Natural

Step 3. Areal Ex

Step 4.  Express Natural 

Step 5.  Publ

Step 6.  Re

s Process Overviews Process Overview
ance Determination

 Condition Finding

xtent Determination

Condition-Based Standards

lic Participation
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Exceedance DeteExceedance DeteExceedance DeteExceedance Dete

Preferred ApproachPreferred Approach:: RecordRecordPreferred ApproachPreferred Approach:: RecordRecord
monitoring data from the wamonitoring data from the wa
AlternateAlternate (if preferred appro(if preferred approAlternateAlternate (if preferred appro(if preferred appro
unreasonable):unreasonable): Records fromRecords from
characteristicscharacteristicscharacteristicscharacteristics

Data must be collected from tData must be collected from t
waterbody of interestwaterbody of interestwaterbody of interestwaterbody of interest
Applicable when no natural coApplicable when no natural co
the waterbody of interest duethe waterbody of interest duethe waterbody of interest due the waterbody of interest due 

ermination (cont.)ermination (cont.)ermination (cont.)ermination (cont.)

d of natural conditiond of natural conditiond of natural condition d of natural condition 
aterbody of interestaterbody of interest
oach is unavailable oroach is unavailable oroach is unavailable or oach is unavailable or 

m nearby site having similar m nearby site having similar 

the same watershed as the the same watershed as the 

ondition monitoring is possible in ondition monitoring is possible in 
to human activitiesto human activities

17
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Step 2. Natural CStep 2. Natural CStep 2.  Natural CStep 2.  Natural C

DEC must find that CriteriaDEC must find that CriteriaDEC must find that Criteria DEC must find that Criteria 
natural processes and not hunatural processes and not hu

The waterbody must be in a pThe waterbody must be in a pThe waterbody must be in a pThe waterbody must be in a p
roads, light recreational use, limroads, light recreational use, lim
necessarily pristinenecessarily pristiney py p
Excludes watersheds with majExcludes watersheds with maj

Condition FindingCondition FindingCondition FindingCondition Finding

exceedances are the result ofexceedances are the result ofexceedances are the result of exceedances are the result of 
uman activityuman activity
predominantly natural state: fewpredominantly natural state: fewpredominantly natural state: few predominantly natural state: few 
mited human activity, although not mited human activity, although not 

jor hydrologic or riparian changesjor hydrologic or riparian changes
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Natural ConditioNatural ConditioNatural ConditioNatural Conditio

Must include:Must include:Must include:Must include:
Why human activities are not Why human activities are not 
the Criteria exceedance for thethe Criteria exceedance for thethe Criteria exceedance for thethe Criteria exceedance for the
Evidence that there has been mEvidence that there has been m
watershed that would affect thwatershed that would affect thw s d w d cw s d w d c
questionquestion
How natural processes are adeHow natural processes are adepp
exceedancesexceedances

n Finding (cont.)n Finding (cont.)n Finding (cont.)n Finding (cont.)

directly or indirectly the cause of directly or indirectly the cause of 
e pollutant of concerne pollutant of concerne pollutant of concerne pollutant of concern
minimal human activity in the minimal human activity in the 
he water quality parameter in he water quality parameter in w q y pw q y p

equate to explain the observed equate to explain the observed q pq p
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Step 3. Areal ExteStep 3. Areal ExteStep 3. Areal ExteStep 3. Areal Exte

May include:May include:

To what “waterbody” does theTo what “waterbody” does the

May include:May include:
a single point in a a single point in a 
waterbodywaterbodywaterbody waterbody 
a number of points over a number of points over 
an entire waterbodyan entire waterbodyyy
some portion of a some portion of a 
waterbodywaterbodyyy

ent Determinationent Determinationent Determinationent Determination

DEC will consider:DEC will consider:

e Natural Standard apply?e Natural Standard apply?

DEC will consider:DEC will consider:
water quality informationwater quality information

groundwater and surface groundwater and surface 
water influences  water influences  
other natural processes that other natural processes that 
affect water qualityaffect water quality

20
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Step 4. Expressing Step 4. Expressing 
Two AppTwo App

Concurrent Measurement ApConcurrent Measurement ApConcurrent Measurement ApConcurrent Measurement Ap
Compares natural reference siCompares natural reference si
Preferred approachPreferred approachPreferred approachPreferred approach

Statistical Characterization AStatistical Characterization A
Used when concurrent approaUsed when concurrent approa
( e.g., physical limitation) beca( e.g., physical limitation) beca

b li d flb li d flcan be relied on to reflect concan be relied on to reflect con
Needs at least two years of datNeeds at least two years of dat
Uses statistics to describe the Uses statistics to describe the 

Natural Standards:Natural Standards:
proachesproaches
pproachpproachpproachpproach
te to the waterbody of interestte to the waterbody of interest

ApproachApproach
ach is not practicable ach is not practicable 
ause there is no reference point that ause there is no reference point that 

i i l di ii i l di intinuing natural conditionsntinuing natural conditions
ta ta 
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Expressing NaturaExpressing Natura
Two Approaches: ConTwo Approaches: Con

The preferred approach:The preferred approach:The preferred approach: The preferred approach: 

C lC lCompares natural Compares natural 
reference site to the reference site to the 

b d f ib d f iwaterbody of interest.waterbody of interest.

al Standards (cont.)al Standards (cont.)
ncurrent Measurementncurrent Measurement

Up tr m n t r lUp stream natural 
reference site

Discharge occur here

Down stream 
monitoring site

Borders of  site

22
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Expressing NaturaExpressing Natura
Two Approaches: STwo Approaches: S

Historical Data CollectionHistorical Data CollectionHistorical Data CollectionHistorical Data Collection

Up stream 
natural 
reference site

Borders of  site
Down stream 
monitoring site

al Standards (cont.)al Standards (cont.)
Statistical AnalysisStatistical Analysis

Discharge MonitoringDischarge Monitoring

Alternate  natural 
monitoring site

Hi i

Discharge occurs here

Historic up stream 
natural reference 
site

Compare data 

Impact: Stream 
has been  divertedDown stream 

monitoring site

4

5

6

en
cy

with historical 
reference
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Step 5. PublicStep 5. PublicStep 5.  PublicStep 5.  Public

Any time DEC finds that theAny time DEC finds that theAny time DEC finds that theAny time DEC finds that the
the water quality standard, ththe water quality standard, th
afforded an opportunity to cafforded an opportunity to cafforded an opportunity to cafforded an opportunity to c

P bli ifi i iP bli ifi i iPublic notification, review, anPublic notification, review, an
may be conducted independemay be conducted independe

i d i hi d i hassociated action, such as a passociated action, such as a p

c Participationc Participationc Participationc Participation

e natural standard comprisese natural standard comprisese natural standard comprises e natural standard comprises 
he public will be notified and he public will be notified and 
ommentommentommentomment

d i fd i fnd opportunity for comment nd opportunity for comment 
ently or as part of an ently or as part of an 

i i d i ii i d i ipermitting decisionpermitting decision
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Step 6. RecoStep 6. RecoStep 6. RecoStep 6. Reco

DEC will establish a record oDEC will establish a record oDEC will establish a record oDEC will establish a record o
supporting documentation ansupporting documentation an
DEC will maintain an officiaDEC will maintain an officiaDEC will maintain an officiaDEC will maintain an officia
Natural Standards have beenNatural Standards have been

ordkeepingordkeepingordkeepingordkeeping

of every finding that includesof every finding that includesof every finding that includes of every finding that includes 
nd technical analysesnd technical analyses
al list of the waterbodies whereal list of the waterbodies whereal list of the waterbodies where al list of the waterbodies where 
n found to applyn found to apply
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Expressing NaExpressing NaExpressing NaExpressing Na

Regardless of approach usedRegardless of approach usedRegardless of approach usedRegardless of approach used
Approved natural reference sitApproved natural reference sit
Proper Quality Assurance andProper Quality Assurance andProper Quality Assurance andProper Quality Assurance and
Appropriate statistics, data maAppropriate statistics, data ma

tural Standardstural Standardstural Standardstural Standards

the applicant must have:the applicant must have:, the applicant must have:, the applicant must have:
tes tes 

d Quality Control (QA/QC)d Quality Control (QA/QC)d Quality Control (QA/QC)d Quality Control (QA/QC)
anagement and metadata. anagement and metadata. 
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Selection of NaturSelection of NaturSelection of NaturSelection of Natur

A natural reference site must:A natural reference site must:A natural reference site must:A natural reference site must:
Be free of significant upstream huBe free of significant upstream hu
Have conditions comparable to tHave conditions comparable to tpp

When using historic data, the appWhen using historic data, the appg , ppg , pp
site site diddid meet natural reference simeet natural reference si
collection took place.collection took place.

ral Reference Sitesral Reference Sitesral Reference Sitesral Reference Sites

uman disturbance; and uman disturbance; and 
the waterbody of interest.the waterbody of interest.yy

plicant must demonstrate that the plicant must demonstrate that the pp
te criteria during the time data te criteria during the time data 
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Q lit A r nQ lit A r nQuality Assurance aQuality Assurance a

//QA/QC procedures must beQA/QC procedures must be
Data collection in accordance Data collection in accordance 
Assurance Project Plan and QAssurance Project Plan and Q
Analytical methods must be abAnalytical methods must be ab

i h li bi h li bconcentrations at the applicabconcentrations at the applicab

nd Q lit C ntr lnd Q lit C ntr land Quality Controland Quality Control

e identified and used.e identified and used.
with DEC generic Quality with DEC generic Quality 

Quality Management PlanQuality Management Plan
ble to detect pollutant ble to detect pollutant 

bl DEC li d dbl DEC li d dble DEC water quality standardble DEC water quality standard
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Concurrent MeasuConcurrent MeasuConcurrent MeasuConcurrent Measu

TimingTimingTiming Timing 
Duplicate requiredDuplicate required
S ifi d i i i iS ifi d i i i iSpecified in permit monitorinSpecified in permit monitorin
If the effluent or downstreamIf the effluent or downstream
equal to the concurrent naturequal to the concurrent natur
measurement, then dischargemeasurement, then discharge
Natural StandardNatural Standard

urement Approachurement Approachurement Approachurement Approach

iing requirementsng requirements
m concentration is less than or m concentration is less than or 
ral reference site ral reference site 
e is in compliance with the e is in compliance with the 
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Concurrent MeasuConcurrent MeasuConcurrent MeasuConcurrent Measu

Objective: Ensure that waterObjective: Ensure that waterObjective: Ensure that waterObjective: Ensure that water
a reasonable degree of assuraa reasonable degree of assura
Noncompliance evaluated inNoncompliance evaluated inNoncompliance evaluated inNoncompliance evaluated in

Any single measurement exceeAny single measurement excee
condition by a statistically signcondition by a statistically signcondition by a statistically signcondition by a statistically sign
Effluent concentrations Effluent concentrations persistpersist
by any amountby any amountby any amountby any amount

Permits must specify what is Permits must specify what is 
p r i t t dp r i t t dpersistent exceedancepersistent exceedance

urement Approachurement Approachurement Approachurement Approach

r quality standards are met withr quality standards are met withr quality standards are met with r quality standards are met with 
anceance
two ways:two ways: two ways: two ways:

eds the concurrent reference eds the concurrent reference 
nificant marginnificant marginnificant marginnificant margin
tentlytently exceed reference conditions exceed reference conditions 

considered a single or considered a single or 
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Statistical CharacteStatistical CharacteStatistical CharacteStatistical Characte

The statistical methodologyThe statistical methodology
Support Document (TSD) 
limitslimits

Statistical characterization musStatistical characterization mus
(1) Meet minimum data requireme

seasonal determinationseasonal determination
(2) Complete the required statistica

erization Approacherization Approacherization Approacherization Approach

y similar to EPA’s Technicaly similar to EPA s Technical 
approach for setting permit 

tt
ents including any necessary 

al analysis
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Statistical CharacteStatistical Characte
Minimum DataMinimum Data

Must include at least 20 validMust include at least 20 valid
A minimum of two years of dA minimum of two years of dA minimum of two years of dA minimum of two years of d
preferably three yearspreferably three years
Should haveShould have << 20% frequenc20% frequencShould have Should have << 20% frequenc20% frequenc
Must measure seasonal variabMust measure seasonal variab

erization Approacherization Approach
a Requirementsa Requirements

d data pointsd data points
data must be collecteddata must be collecteddata must be collected, data must be collected, 

cy of noncy of non detectsdetectscy of noncy of non--detectsdetects
bilitybility
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Statistical CharacteStatistical Characte
Seasonal DetSeasonal Det

If seasonal water quality is sigIf seasonal water quality is sigIf seasonal water quality is sigIf seasonal water quality is sig
seasonal Natural Standards wseasonal Natural Standards w
20 valid data points will be re20 valid data points will be re20 valid data points will be re20 valid data points will be re
If data are insufficient for a sIf data are insufficient for a s

llapply.apply.

erization Approacherization Approach
terminationsterminations
gnificantly different thengnificantly different thengnificantly different, then gnificantly different, then 

will be necessary.will be necessary.
equired for each seasonequired for each seasonequired for each season.equired for each season.
season, statewide Criteria season, statewide Criteria 
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Statistical CharacteStatistical Characte
Seasonal DetSeasonal Det

Conditions that may requireConditions that may requireConditions that may require Conditions that may require 
include:include:

High and low flowsHigh and low flowsgg
Seasonal variations in gaining Seasonal variations in gaining 
Seasonal variation in current pSeasonal variation in current ppp
Seasonal thermal stratificationSeasonal thermal stratification
Winter and summer conditionWinter and summer condition
Ice coverageIce coverage
Storm eventsStorm events

erization Approacherization Approach
terminationsterminations
seasonal Natural Standardsseasonal Natural Standardsseasonal Natural Standards  seasonal Natural Standards  

or losing flowor losing flow
patternspatternspp
n in lakes and estuariesn in lakes and estuaries
nsns
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Statistical CharacteStatistical Characte
StatisticaStatistica

Statistical terms used:Statistical terms used:Statistical terms used:Statistical terms used:
Mean Mean –– the average of all datathe average of all data
9090thth percentilepercentile 90% of the n90% of the n9090thth percentile percentile –– 90% of the n90% of the n
below this concentrationbelow this concentration

erization Approacherization Approach
al Analysisal Analysis

a pointsa points
atural conditions data will be at oratural conditions data will be at oratural conditions data will be at or atural conditions data will be at or 
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Statistical CharacteStatistical Characte
StatisticalStatistical

ddNatural conditions vary overNatural conditions vary over
must describe a distribution omust describe a distribution o

llvaluevalue
The natural distribution is deThe natural distribution is de

the the meanmean of natural conditionof natural condition
Standard for longStandard for long--term or chrterm or chr
the the 9090thth percentilepercentile of natural of natural 
Natural Standard for occasionNatural Standard for occasion

erization Approacherization Approach
l Analysisl Analysis

d dd dr time, so the Natural Standard r time, so the Natural Standard 
of concentrations, not just one of concentrations, not just one 

escribed by:escribed by:
ns data describes the Natural ns data describes the Natural 
onic exposure. onic exposure. 
conditions data describes the conditions data describes the 

nal or acute exposure.nal or acute exposure.
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Statistical CharacteStatistical Characte
Calculating PCalculating P

Calculating permit limits is deCalculating permit limits is de
m n l f r T im n l f r T imanual for Toxics. manual for Toxics. 
Permits require calculation oPermits require calculation o

hhterm average, average monthterm average, average month
load.load.
The values calculated for theThe values calculated for the
are used to calculate these typare used to calculate these typ

erization Approacherization Approachpppp
Permit LimitsPermit Limits

escribed in the EPA’s permit escribed in the EPA’s permit 

f wasteload allocation , long f wasteload allocation , long 
hl l d d i d ilhl l d d i d ilhly load, and maximum daily hly load, and maximum daily 

 Natural Standards statistics  Natural Standards statistics 
pes of permit limits. pes of permit limits. 
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Statistical CharacteStatistical Characte
Other WatOther Wat

Natural Standards calculatedNatural Standards calculatedNatural Standards calculated Natural Standards calculated 
can also be used for :can also be used for :

Determining if a waterbody isDetermining if a waterbody isDetermining if a waterbody is Determining if a waterbody is 
under the Clean Water Act Seunder the Clean Water Act Se
Determining waterbody recovDetermining waterbody recovDetermining waterbody recovDetermining waterbody recov
Daily Load plans for impairedDaily Load plans for impaired

erization Approacherization Approach
ter Actionster Actions

by statistical characterizationby statistical characterizationby statistical characterization by statistical characterization 

impaired or meeting standardsimpaired or meeting standardsimpaired or meeting standards impaired or meeting standards 
ction 303(d); or ction 303(d); or 

very goals in a Total Maximumvery goals in a Total Maximumvery goals in a Total Maximum very goals in a Total Maximum 
d waterbodies.d waterbodies.
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Natural ConditioNatural ConditioNatural ConditioNatural Conditions Statistical toolns Statistical toolns Statistical toolns Statistical tool
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