


- & CWA 8305(b) requires assessment of all surface waters
every two years using “all readily available data”

e CWA 8303(d) requires list of impaired waters every two
years




e Assessment and list of
Impaired waters submitted to
EPA Region IX as an
Integrated Report

* EPA has maintained authority
to approve or disapprove
303(d) list (CFR 8130.7)
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JOf Core parameters
SeiApellitants We expect to find in Arizona

SEGE

_T\A'/'hat PelidMELers are indicators of stream health

el

Ssomething “attaining all uses,” provided no exceedances
are feund

[f- everything Is meeting standards, we do not
pick up the Impaired Waters Rule

(provided no problems in previous assessment)




- otal r: te ddopted in 2000 required that we
_5 AbIish in rule:

Credlble data reguirements for listing

e :" 3 =
— ..--1-._-5-

s ViimUmrsample size requirements for listing

A e

&= 503(d) listing and delisting methods

s |mpaired Water Identification Rule was adopted
In 2002




- Statlstlcal matngd = eigol
Approach
Se—ilorsrexceedance rate at
OIVER confidence level (90%)

EsEcthed for “acutely toxic”

= = PardmeLers
- ~— >1 exceedance In 3 years

e \Vlethod for statistically-based
standards

— >1 exceedance after statistical
calculation: is applied
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It 15 DEQ SHEspensility
= i0):

-'1"“ :
s —e- 'D_etermlne whether ANY.

- PORTION of a reach or lake is Vi o o N e
impaired, and e s
p 3:" : ', “‘t b - ﬁ»"ﬁ;r ﬁﬁ“"m - :'--'r-'
ih'ﬁ*-‘e{_;'% g ﬁhhh*u.
e Determine whether it is {f
Impaired AT ANY TIME ’-~

(provided the problem is A T -;..,ﬂ;..w ,x.:??

persistent or recurring).
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=l a r‘o Site on a 10 mile stream reach, we find
rer sated WO vielations...
SIDEES thiS| constitute Impairment? Yes.

T
et

== The IVIBL study will confirm the source and delineate the extent
B0 (e Impairment.

-.—1'_ _--"'
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_-lll—-—

If-a stream reach is attaining its uses during most of the
year pbut repeatedly violates standards during times of
Aeavy/ recreational use..

— Does this constitute |mpa|rment? Yes.

— TMDL study and implementation plan will address these critical
conditiens.




fle ¢ __ ' EinIgifappreach Is applied to:

= —'Fluman nealth criteria to protect for recreation and

IEF"I—

Consumptlon

— Conventional standards (e.g., dissolved oxygen) to
protect Aguatic and Wildlife use; and

— Standards to protect agricultural uses.
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ERANEEEESSIent guidance -- impaired! it =>10% ofi samples exceed
Sticliy Jrls“
R OISEITIDIESHS 10 - not impaired
— == F’_C-If HORSEIMPIES 15 >10% - impaired

@‘ EPAY gmdance alse suggests that a statistical approach should be used to
== =e41uce lIsting| error

— PIacmg awateron the list that 1s not truly impaired
e T placing a water on the list that Is truly impaired

The binomial
— Use tle statistics of a binomial distribution curve to determine the number of
samplesiand exceedances at an acceptable confidence level.
By establishing a confidence level, we correct for potential sampling error.

Eor example, at a 95% confidence level, >10% exceedances becomes 3 of 10
samples - impaired
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® OIJF momlal Was moedeled after the binemial developed
o[ 1or|das PEPL 0 Environmental Protection.

T .
—

.:

:: _ orlda State University (FSU) Dept of Statistics
— provided the statistical basis for listing and delisting
criteria. Their report’s conclusions were:
—  for 95% confidence that the frue exceedance rate is >10%:
d. Ttherminimum number of samples is 10.
0. The minimum number exceedances is 3.

e
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SWAPE@ can justify using 10 instead of 20 samples
O\—\('c Se

= BIPEta must meet credible data requirements.

IWIR [I8s a provision to not list if exceedance Is due
1o temporary conditions. (such as a spill)

—=@ther provisions in IWIR, statute, and surface water
standards allow ADEQ to not list if impairment due to
natural conditions, other actions will result in
standards being met, etc.
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SVADEQ proposes reducing min. sample size from
2_Q.ii 10, and min. # exceedances from 5 to 3

50, the listing minimum becomes 3 of 10

-
e —

= '_" - exceedances

= But, we will go ahead and make a listing if sufficient
exceedances have already occurred (3 of 3, 3 of 9)

— Exceedances must have occurred during at least 3
mMonitering events.
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> 8 fierprobability a >10% exceedance rate, when you
SIiave S exceedances in 3-9 samples?
EEBEHEEn 99 — 100% probability!!!

—_—
_— --—r.
i i

- = Why is the 10 sample minimum important?

—  Once we get an exceedance, we need to get at least 10
samples to make a call

Iffwe made the min. sample size 3, we could call 2 of 3
exceedances attaining
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\/\l cheose to delay making a listing until at least
MiOrsamples were collected using the weight-of-

_vidence approach. Considerations would include:
B Biohable anthirepogenic sources In watershed
= Associated pollutants exceeding standards
EXtent of exceedances (upstream or downstream too)
Magnitude of exceedances
Diurnal variability
More direct measurement of impacts available




2> A Ju—@ ZISEIPIGPOSES 1o IraISe the confidence level

er P confidence to 95% confidence.

= -:'- NS would conform to the confidence level recommended in the
= _FSU report and statistically increase the reliability of

=~ assessments.

e —

— The change would require more samples exceed standards
before a listing I1Is made.

— This change would also increase minimum sample size to
support delistings (once impaired).




EAISTING PROPOSED

Impzairec Impaired

- m;i redif=10%) at a 90% e Impaired if >10% at a 95%
_@ Jdencelevel confidence level,

T

—

—*:-\.

';‘h oh mlmum of 5 exceedances Minimum 3 exceedances over

= over 3 sampling events, 3 sampling events,

s Minimum of 20 total samples. Minimum of 10 samples,
unless sufficient exceedances
have already occurred (3
exceedances).




=S | r | G PROPOSED
r\[[:llf ng Attaining
2 r\rr- ning i< or =10% at an e Attaining If < or =109% at an

& rconfidence level, 85% confidence level,

1n|mum of 8 sampling Minimum of 3 sampling
_i' —-fevents events,

~ | = Seasonal distribution Seasonal distribution.

-I'
=
-"

In other words, less than it takes Also less than it takes to get on

torget on the Planning List the Planning List, HOWEVER,
we have removed the Planning
List from rule
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J'r-#_ _=O% EXCEEUance rate, at
__;_;-" conridencerlevel

P . oy~

e
— oL =
— fre

...-l-r'"".:.l-_n';"- —

—rﬂ_—,&—Attalnlng

~if'< orr= 10% exceedance rate,
at: 85% confidence level

® |nconclusive
IS everything in between
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=% Seasonall distribution
s Samples must account for
critical conditions.

e
"
=

sEYsrconfidence level,
SWinimum ofi 3 sampling
_ EVEeNnts,

(same as attaining — less than it
takes to get on the Planning
List)

PROPOSED

Delisting

e Based on <=10% at 95%
confidence level with reverse
hypothesis. Attaining If O
exceed in 27 samples
minimum. (Table 4)

Samples must account for
critical conditions.

If documented iImprovements,
use attainment based on the
<=10% at 85% confidence
level.
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> AggeER OrlEnIEs clie o) Water guality’ studies. Assessments are
IEBEUIoN A nUMber off water guality exceedances, modified by the
WEIo)| i of evidence appreach and' exceptions specified in the IWIR.

= ihe binomial is simply a statistical method to account for a margin

of error.

" |f studies have been completed, the weight-of-evidence approach,
“naturall background condition,” and other exceptions in the IWIR
provide the opportunity to not list.

® The TMDL investigation should address unigue Arizona conditions.

e Surface water quality standards are modified as we learn more
about Arizona’s unigue conditions.




2l werii orocess e gegnodifideiogpsidariieiienlisiigiejis
mer _dd, Wil ERISEHIEINGONOIECHIVEr O the natlial reSouIces.

= Credible data requirements (IWIR 602);
3 _ SBinemiallconrects for potential sampling error (IWIR new 604C);
Welght -of-evidence (IWIR new 604E);
RIohal e anthiepoegenic sources in watershed
Asspeiatied pollutants exceeding standards
EXTERT off exceedances (upstream or dewnstream too)
Viagnitude of exceedances
Divrnalfvarability
More direct measurement of impacts available
Specific exempted conditions (IWIR new 604F);
Extensive public review process for the 303(d) List; and

The regulated community is encouraged to provide monitoring data from
surface waters receiving discharges.

Water gquality data, and
- Flow data.




Comem WiECHEnINIRNYaSTadoptied - Waters; removed frem the
PEBI303(d) List Would perlost. Planning List weuld track them.
'\I~c COUIERSEIRVE 2s a Warning” that a water may: lbe listed seon.

- e

owever we: now: track all waters assessed within the five categories:
ttalnlng allfuses, Attaining some uses, Inconclusive, Impaired, Not

attalnlng

Jihisiis a much more complete list than what is specified in rule. Almost
= allwatersrare scheduled for further monitoring:
Impaired waters
Fixed station sites
\Waters with exceedances
TMDL effectiveness monitoring
\Waters missing core parameters or sampling events
Waters attaining all uses
Waters lacking any data




proposes e remove: allmaterial
ed e e Planning List fromithe IWIR

Plannlng List Is not directly related to identification of impaired
~\Wwaters — It Is a tool that we use to prioritize monitoring

— Removal would simplify rule and focus it solely on impaired
-~ Wwater Identification

e \We will not change our surface water tracking methods

— All waters monitored will be tracked through the years in the
Integrated Report




B dhExceadance ini 3 years for single sample max appropriate with all

w es of datasets?

- S

= .-:-—"3.’:-—5_6‘0// analysis results in a “most probable number;” therefore, should
~—  [isting criteria account for this wide margin of error?

When applying the geometric mean standard, what is the appropriate time
nterval (e.g., 30-day, annual swimming season, annual, all data)?

How: should a “greater than” value be handled within a geometric mean
calculation?




BREREIEYS need to make a
5t PESEd 0k
=1 xceedance in 3 years?

=

— —|-

el
~
1
—

. ':‘ Y o we look at these

== oxceedances differently?
s’ 2 exceed in 4 samples
e 2 exceed in 400 samples

e Exceedances at separate
sites

Sporadic exceedances

=




y EHF\_"F' Tj"idance

Jmo Smentation Guidance for Ambient Water Quality Criteria for Bacteria —
5 aft Nevember 2003

Where swimming and water recreation is likely, monitoring should occur
G e Weekly hasis.

\Waters not likely to be used for recreation can be monitored less often.

If only a few samples, no samples should exceed the single sample
maximum.

Where sufficient samples, inferential statistics (e.g., binomial) should be
used to provide the most certainty in attainment decisions.




E5C112

) PrO(G c r" .,'_,'.'-. L.
= larger datasets = approximately 1 sample per
NWeekiduring the swimming season.
ERUEENodified binomial approach.

B & [mpaired!if >10% of sampling events exceed at 95%
e confidence level during at least 1 year.

Attaining If 10% or fewer sampling events exceed.
Samples within 7 days are combined (sampling event).
Assess based on exceedances per site per year.

Note: In 2004, large datasets occurred at: Slide Rock State Park, Lake
Havasu, Lake Powell, and the Salt River tubing area. Sites
monitored weekly generally have about 50 samples per site

per year.




Progogel forselllgdefeiteiets:
= Sl dataset (all other datasets)
—jé:' UIENEXISHIEG aSSESsSment critera

B [mpaired if:

— =1 sample exceedance in 3-year monitoring period. Minimum of 2
sampling events.

s Attaining; if:
— 0O exceedances of standards in the last 3 years of monitoring.
—  Minimum of 3 sampling events.

Samples taken within a 7-day period are combined.

The majerity of data will be handled this way.




- \/\/oﬂ Wil a Mest Proebable Numiber

— \/\[ IEGLETIEIRSAmPIES, WhER the result Is reported as 240 CEU, the
-f SHlNEEIWWEEn 100 to 940 CEU at a 95% confidence level.

| mendatlon

SJserascreening| value to account for this large margin of error in the
,,'" = esults.

Full Body Contact Partial Body Contact

Standard 235 CFU 576 CFU
Screening Value 300 CFU 750 CFU

Screening value is 1.3 times the standard or 30% higher.




- Propos‘: ;

]

— W en applying single sample
rf 2ximum; standard, listings will
e pasacl o) exceedances of the

A -_.S_Creenlng value. ‘ ‘ ‘ ’ l “
= .,_-— If exceeding the standard, but | B |
= not the screening value, assess I I I l I ‘

as incenclusive. I .I ll! lll l! ‘
— The screening value will only be " .’ N - : | S oo . :

used in listing decisions. To l l_ l !! l_‘

determine attainment or d pVam

delisting, we will use the
standard.




2 What ENTIErval Should e APRIIEANertRET £ CoJl
S0l etrlc MEanstandard Whenrassessing water quality?

Newssuiiace water standards require a minimum of four samples but
does nEt set a time period.

= surface water quality standard, subsequently replaced)

— What is a valid time period? 30 days? Swimming season (May — Sept)?
Five years of data?




> EPA Guiclapics

R —

sonEvlidated Assessment and| Listing Methods (CALM) (2002)

b SiGeometric mean should be based on 5 samples or more,
e ~ egually spaced over a 30-day period.

—

s |mpaired If geometric mean Is exceeded during recreational
season.

Note that impairment is based on 1 exceedance of a geometric
mean, rather than >1 exceedances.




> EPA Guiclagies
[iplEmentation Guidance for Ambient Water Quality Criteria for
SBECteria — Draft November 2003

= 1
. =

s Vlonitor primary swimming areas at least once a week during
= the swimming season

—
-
al—.
m—
- - -
e —

® Geometric means may be calculated for specified periods of
time (e.g., monthly, seasonal, or annual geometric mean).

* \Where insufficient samples to calculate a geometric mean,
use the single sample maximum to assess.




o Re( Of nmendations:

essments Will'e hased on either exceedances ofi a single sample
axmum O a geemetric mean (this is nothing new).

S Niicssessedlas impaired due to exceedances of: single sample
: MEXIMURT stanedarnds, geometrc means will not be calculated.

"
B

- > =
- —-

e

el

: ':..-:-‘ o
-""jf_:"'ﬁ-'ﬂ__“"— Calculate the geometric mean in two ways:

=== = e |fleast 4 samples in a calendar month, calculate a monthly

—-

geometric mean.

® |f insufficient samples to calculate a monthly geometric mean, but
at least 4 samples in a calendar year, calculate an annual geometric
mean.

Impaired If either geometric mean calculation exceeds
the standard one or more times.
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=EXeIfPIER Datatlnterpretation ESCHENICHIA CONRESUITS

IBIEEGmEtrc Mean
Czllel)lziEle)p)s Lab Lab Result Used In

: Result Note Calculation

Lf B mean does not exceed IXZ 132
=5 ndard 0F126 CFU 5 :

-‘Smgle sample maximum is much 220 220
~ more likely to be reason for 159 159
listing. Note in this example,
geemetric mean Is not 2419 L 3628.5
exceeded although 4 ofi 5
samples exceeded 126. Lab notes: L = greater than, K = less
than

Geometric mean = 101
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> Progosel Sl

= Screening values for single sample maximum

sHimpaired based on exceedances of screening values
— FullBody Contact = 300 CFU
— Partial Body Contact = 750 CFU




— Prr C ﬁﬁﬂllﬁﬂiﬂfq’_—— —_—

=S SinglerSample Maximum assessments will vary based on:

=

[

-
g
0L
i

ESEfia large reservoir and distant sites, assess based on
EXCEEUANCES/SItE.

shlissmall dataset — Use existing assessment criteria

— Impaired if >1 sample exceeds screening value in 3 years.
— Minimum of 2 sampling events exceed.

® |f large dataset (1 sample per week during swimming season)
use binomial approach.

— Impaired if >10% samples exceed screening value with a
95% confidence level.

— Minimum of 3 sampling events exceed.




-~ Progosal Stingelzlny

= CEometric means

Assess I not already impaired based on single sample maximum
Impaired based on one exceedance of a geometric mean.
Calculate monthly geometric mean if at least 4 samples/month.

Calculate annual geometric mean, if insufficient samples to
calculate monthly geometric mean, but at least 4 samples in a
calendar year.

If analytical result is reported as “greater than” or “Too
Numerous To Count,” multiply result by 1.5 to determine
geometric mean.
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G mrr IC ACAVECHILEar are
@‘veloped fior a particular
Bpoellutant based on all

avallable IRfermation
_-concernmg toxicity to, and
== Pioaccumulation by, aquatic

i

=

= organisms.

Chronic criteria are established
for to proetect aguatic life
during a 96-hour exposure
period.
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Chres

EPAS[Ee iGal SUPROI Becument (19915
(anrl zll ce IEIRPEIRESEUCE dISciiargers of toxic pellutants.)

S

;;--: =XCUISIONS can occur no more often than once in 3-

= Weears. An ecosystem should be able to recover that
T_:.f_ - often from a marginal criterion excursion.
= ® Recovery periods may be longer than 3 years If:

— Multiple minor excursions (frequency),

— A single major excursion (magnitude),

— Affected area is large (extent), or

— Persistent pollutant (duration).
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Chnrog

FPA 2004 Assassasiagic Cijjelziglege
=R Eliidance and instructions to states on how to do
BaSSEssments and what to submit.

Impalred i- acute or chronic A&W criteria for toxics
salierexceeded more than ence in a 3-year period.

EPA CALM Guidance — 2002 (assessment guidance
for states)

— Evaluate criteria based on grab or composite
samples




> Our oridirlel gggessl

S

= -I\/]bdified winomial approach (>10% exceedance at 95%
= confidence level),

— -

--_‘-_""‘-"—" = ® [Frequency of exceedances,

~— PlUs specific supporting evidence:
® Magnitude of exceedances,
e Duration of exceedances, and
® Extent of the contamination area.




s OVVEVET:
r\ -'o pinemialireally has noe applicability: te) chrenic criteria

2 -Aquatlc lifie cannot tolerate exceedances 10% of the time, only ene
=/ ~cleiy geirojel

—
.

= we use a statistical approach, it must be based on >1

L 8
--I—"' r
r—

B oy ceedance of a 4-day period over 3 yrs.

i Ly —
.-I—'i'__., c—
- - —
e i -
—

—-\_

—-

=— Or, >1 exceedance of 274 4-day periods in 3 yrs.
e 1ofi274 = 0.36%

— Using the binomial, we would need to calculate >0.36% samples
exceediat 95%, confidence level




Zaier 215 samples — impaired If 2 or more exceed

216 10 361 samples — impaired if 3 or more
exceed

Basically, we’'re back where we started:
=1 exceedance = impaired




We rJe\f' uhENGlIeWIng preposal:

To o)eEs equately resource protectlve we must use a grab
Sl PIENGereValliate chronic criteria, unless evidence: is
rn 1BIsIE e show: that chronic condltlons were not

e

= -currlng

E:'-*Therefore, We propose to incorporate the following
~  concepts in rule:

e Previsiens for exemptions of exceedances, and

® |ncorpoeration of the weight-of-evidence approach for
“marginalicalls.”




RGeS will e excluded! if:

— chmentatlon IS provided that the flow conditions
Wnder which the exceedances occurred lasted less

= _”;han 25d2y/s
: '_" - Gagde stationrdata, flow: records, discharge records could be
used:

e Important: this does not necessarily exclude storm flow
exceedances. If high flow was consistent for 4 days,
exceedance cannot be excluded.

® Proposal: include in “Exceptions” section

(Note also: If four consecutive days of samples are available, we will
calculate a mean or median and compare that value to the
standard) -




SIgnengingl” calls, the weight-of-evidence
| rm roach WillFhe used:

- Only We exceedances
— EXxceedances only during storm flows
— Diurnal variability




eI ESEN TGl CASES, adaitionall evidence would e needed te
JJJL,
=RRIelEble anthropogenic sources in watershed
BSseciated pollutants exceeding standards
: -Extent Off exceedances (upstream or downstream too)

m——

S r" = \Vlagnitude ofi exceedances

= — Diurnal variability
= -~ More direct measurement of impacts available

If-there is supporting evidence, then we will list. If there Is
Aot suppoerting evidence, then we will make the case to
Aot list and target more monitoring.

® Proposal: Clarify these concepts in the weight-of-
evidence approach




v JJu_" Anuzisviean

NVimimum of 2 samples per month and 3 months during a 12
ex month pPenod. (Data only available iff special investigation)

NHIERT 90 Percentile

= :— Reguires at least 10 samples, taken at least 10 days apart,
2 ~within 12 months. (Data only available if special investigation)

e Elow=weighted average annual salinity in Colorado River
— Minimum sample size not established.
s £ co//geometric mean

— Minimum of 4 samples per month for a monthly geomean,

— Minimum of 4 samples within a 12 month period if annual
geomean.




RIGPESENChan0ing listing requirement fiiom =1 exceedance to one or more
SEEDRICE To)F these: statistically-based standards.

BN liNesE cases, a significant amount of data is needed to calculate one

2 _.-_Cjéedance. Minimum sample size requirements established within the
-~ gtapefeifel

Such statistics smooth out results so that a couple of exceedances are not
ever-emphasized. If you have exceedance of a mean or percentile, you
hiave shoewn that the problem is persistent without need for “>1.”

e As seen by talking with other states about applying a geometric mean for
pacteria data, this Is consistent with standard methods used by other
states.




ExIsting
SNIaied)if =1 exceedance.

A tamlnq [FO exceedances
ﬂterla

Delist if 0 exceedances In
monitering period, with
seasonal distribution.

— Sampling must account for
critical conditions.

Prepesa:

* Impaired if 1 or more
exceedance.

Attaining If O exceedances of
criteria. (No change)

Delist O exceed in monitoring
period, with seasonal
distribution. (No change)

— Sampling must account for
critical conditions.




WWW.azdeg.gov/environ/water/assessment/index.htmi




