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EXECUTIVE SUMMARY

Since the developmentdft ah 6 s 30 3 ( d) e he20lS Revhith wksesubimitiod

public comment in Mar2@15, a number of changes and refinements have been made to the

methods that are presented hexe Chapter 2 of the @ft 2016 Integrated Report. In addition to

editorial and formatting changes, a number of substantive changes have been made to address
comments and to more accurately reflect the assessment process. UDEQ will only accept comments on
these substantive changes. A responsiveness document to comments received onabsegsgieat
methods s av ai | a bAbsessmemt wBpEQE tsack change version showing all changes to

the assessment metheohce public notice of the draftMarch 2015 is available upon request

(contact Jim Harris at jameharris@utah.gov).

The following is a summary of significant changes made to the 2015 draft of the Asddsshoelst
1. Addition of a description for the-Alt category which reflects thevised 303(d) Visian

2. Redefinition of Category 2 waters to better distinguish Category 2 from Category 3
definitions.

3. Clarification of public comment on the assessmethbdsllowing for comment on interim
changes.

4. Clarification on the elements includethaé305(b) component

5. Clarification of how DWQ willassessnal s and seeps, namely o0Cane
will all be evaluated in the assessment results, but, with few exceptions, the results at
individual monitoring locations will not be appliedhe entire AU, as is the case with stream
and river assessments. The exceptions include canals with specifically identified uses and site
specific standards IHAC R3172 or spring or seeps found to accurately represent water
guality in a stream. o

6. Revign of assessment unit delineatmimclude the process of defining, refining or
establishing new assessment units.

7. Clarification of jurisdictional waters of the state excluding étJands under tribal
jurisdiction.

8. Addition of a provision to allow the evaluation of more recent data outside the period of
record such that DWQ will reserve the discretion to integrate the newer information in the
current cycle.

9. Clarification ofE.coliassessment methods with regards to health advisories on rivers and
streams.

10. Additional information on the process of integrating information regarding extreme conditions
such as drought or flood that may come to light during the review of the 388¢afd its
associated datasets (see section on Representative Data)
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11. Clarification of the minimum data requirements for perforginglassessments and
provisions for placing sites with fewer than 5 samples in the index period in category 3
(insuffi@nt data).

12. Description of how assessments of hardness dependent metals were evaluated in situations
where hardness results are missing. Namely a default hardness of 100 milligrams per liter
(mg/l) is used to evaluate the toxic results. Results were eevi@wnsure that a Category 5
(not supporting) decision wastreached using surrogate hardness values.

13. Removal of fluoride data frotte assessment until a more appropriate criterion is adopted in
R317.2.

14. Interpretation of the standards for Boron agsestsUUAC R3172 does not specify sample
fraction (total or dissolved) for the boron criterion. All data for boron, both total and
dissolved, were included in the assessment.t&hedhthe boron standard was for dissolved
fraction. The criterion will be updated in future triennial reviews by the Standards Program.
Until it is adopted in rule, results will be reviewed to ensure that no waterbody is listed based
on total boron redts.

15. More detail on supplemental indicators used to confirm harmful algal bloom assessments in
lakes including cyanotoxins, chlorophyplhgicocyanin, and harmful algal bloémalated
beach closures.

16. Clarificationonreporting causes of impairment. EPAunets each impairment to identify a
cause. Added additional language on determining cause and sources for pollutants and
pollution impairments.

17. The following statement was added to Weightof evidencecriteria in the lake assessment
secti on: ofevidenee criteria gldwtDWQ to use key lines of evidence in assessing
a waterbodyods support Utahoés narrative stand
focusing on chemical water quality parameter

18. Additional clarification and detail on the prosdsr assessing waters for fish tissue
consumption (see section o0Beneficial Use Ass
Advisories. 0)

19. Elaboration oGood Causéfor delisting a waterbody.
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HOW TO USE THIS DOZENT

Ut a@earsWater Action Secti@®3(d) Assessmeiethodgrovidea framework for

categorizing and determining whether a waterbody or segment within a waterbody supports or
does not support the assigned water quality standards and designated uses fdtaid in
Administrative Code (UAC) R31Z. However, there may be sipecific considerations not
identified in the 303(d) Assessmiglgtthodghat are appropriately factored into the final listing
decision.

Generally D Wdgdisrio list or not list a waterbody will be based on the stringent application

of the policies and procedures outlined in the data assessment sections of this document. As is also
indicated in this document, best professional judgment magypbedwhenappropriate. If best
professional judgment any other deviations from timeethodslefined in this document are
implemented, DW@acksthese deviations and provislgistification and supporting

documentation.

All changes and supporting infaation will be available to stakeholders and other interested
parties for their review during the IR and 303(d) public comment periods. DWQ ensourage
stakeholders and other reviewers to submit theiro@shprofessional judgmesmd mitigating
evidenceusing the data and information requirements outlined imétiedsnd thelRCall for
Data. All DWQ and stakeholdegenerated data and inforation will be retained by DWQ and
become part of the process for final consideration and approval of the IR and 303(d) List.
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INTRODUCTION

Therules and regulatiorsf thefederal Clean Water Act (CWA) requirthe Utah Division of Water
Quality DWQ) to report the condition or health of &ltahsurface waters tt).S.Congress every
other year. TéIntegrated Reportil® contains two key reporting elements defined by the CWA:

1. Statewide reporting unde€WASection 305(l1)Section 305(b) reporting summarizes the
overall condition of Utahos surface waters a
guality concerns. These concerns can include pollutants, habitat alteration, and sources of
water quality problems.

2. Waterquality assessments unde€WASection 303(d)Section 303(d) requires states to
identify waters that are not attaining beneficial uses according to state water quality
standardstah Administrative CodefAC R317.2.7.). The Utah Section 303(d) List
(hereafter the303(d) Listalso prioritizes theotal maximundaily loads (TMDL) required for
each listed waterbody and the cause of nonattainment. This list includes waiezd @s a
result of nonpoint sources, point source discharges, natural sources, or a combination of
sources.

I n addition to Utahds 303(d) List, DWQ also ide
water quality problems but cannot confirm tluencertainty regarding the nature of the data,

insufficient sample size, or other factors. Waterbodies without sufficient information to make an
assessment determination are given priorith by Q &ater Quality Assessment Program for

follow-up monitorig to determine whether the waterbody is attaining water quality standards.

Waters that are not on the 303(d) Listamt he Assessment Prog-uppamds pri ol
monitoring are either currently addressed by DWQ through a TMDL opothgiar-control

mechanism or are attaining water quality standards. Full descriptions of these akd&ither

Environmental Protection AgerielyAdidentifiedand stateidentified waterbody assessment

classifications are described in the following section.

DWQ used five categories defined by EPA to assess surface waters of t{EBBR05). DWQ

has also developed several staterived subcategories that are used for internal tracking and
planning purposesinaddi on t o E PPéseategai¢sargl subdategories are described
in Table 1.
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Tablel. U.S. Environmental Protection Agenaynd Utah Division of Water Qualitysubcategorization of assessed surface waterbodies for
integrated reporpurposes

Category Subcategory Category Description

(EPA) (DWQ)

1 n/a Supporting

All beneficial uses assigned to a waterbody are evaluated against one or more numericarriteaeh use is
found to be fully attaining applicable water quality standards.

2 n/a No Evidence of Impairment

Some, but not albeneficial uses assigned to a waterbody are evaluated against one or more numericasrde
eachassessedse is found to be fully attaining applicable water quality standards.

3 3A Insufficient Data, Exceedances

There are insufficient data and information to conclude support or nonsupport of a use, but the smaller d:
had water qualitycriteria exceedances. This category is also used where a best professional judgment (B
applied to a waterbody that wasot attaining See Best Professional Judgement Section for more informat
instances where BPJ is applidtlyQ requires that commational data are collected before listing the waterbo
as impaired in a future IR cycle. These waterbodies aretaakior followup monitoring by the Assessment
Program.

3 3B Holding Place: Not Currently Used for Assessments

Historically, this category was usedltdes and reservoimghere therevere insufficient data and information tc
conclude support or nonpopt of a use, but the dataset hadater qualitycriteria exceedance€urrentlyjakes
with insufficient data to perform assessments or, through the application of BPJ, demonstrate atypical co
not resulting in an impairmeate placed in a 3A cagory.

3 3C Assessment Methods in Development

This category is currently used for Great Salt Lake (GSL) (Class 5). Assessment of the designated uses
ecosystem is complicated because, with the exception of a selenium standard applicable to bird eggs, G
numeric criteria. Also, the lakenaturally hypersaline, so traditional assessment methods are not appropria
DWQ is working toward developing both numeric criteria and assessment methods for this ecosystem as
the Great Salt Lake Water Quality Stratedm the interim, the IR documents the progress that was made in
most receri2-year reporting cycle.



http://www.deq.utah.gov/locations/G/greatsaltlake/gslstrategy/index.htm
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Category Subcategory Category Description

(EPA) (DWQ)

3 3D Further Investigations Needed

Waterbodies that are assessed against wajaality parametersnd characteristics and require further
investigations as defined ilAC R3172 or are currently undergoing standards development, numeric criteri
revisions, orssessmentethodslevelopment. These waterbodies are prioritized for fellpamonitoring by the
Monitoring and Reportirigrogram.

3 3E Insufficient Data, No Exceedances

There arensufficient data and information to make an assessment, but the smaller datasevatat gaality
criteria exceedances. These waterbodies are prioritized for falfpmonitoring by the Assessment Program

3 3F Not Assessed

Waterbodies not assessed leseassessment unifdJsjackuse designations, have improper use designatic
or contain other inconsistency in the datiseases where no recent dati@ available, historiisting
determinations will be maintainéithese waterbodies are priozied for use designation or clarification in the
next assessment cycle.

4 4A TMDLApproved

Waterbodies that are impaired by a pollutgrgnd that have hadTMDL(s) developed and approved by EPA.
Where more than one pollutant is associated with the impairment of a waterbody, the waterbody and the
parameters that have an approved TMDL are listed in this category. If a waterbody has other pollutants t|
a TMDL, the waterbody ssilllisted in Category 3vith an Approved TMDL

4 4B Pollution Control

Consistent with 40ode of Federal RegulatiorGKR130.7(b)(1) (i) and (iii), waterbodies that are not supporti
designated uses are listed in this stdgary where othepollutioncontrolrequirementsuch as best manageme
practices required by local, state, or federal authgaie stringent enough to bring the waters listed in this
category back int@attainment inhe near future with the approvembllutioncontrolrequirements in place. All
waterbodies placed in this category must haymbutioncontrolrequiremenplan developed and approved by
EPA. Similar to Category 4A, if the waterbody has other pollutants that need a TMDL, or theréyisaliaL
in place for another pollutant, the waterbody may also be listéthtegores5 and 4A. Therefore, an AU with
pollution control in place can be listed in CateggatB, 4A, and 5.
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Category Subcategory Category Description

(EPA) (DWQ)

4 4C Non-Pollutant Impairment

Waterbodies that are not supporting designated uses are placed in this category if the impairment is not «
by a pollutant but rather by pollution such as hydrologic modification or habitat degradation. Similar to
Categories4A and 4B, if the waterbodias other pollutants that need a TMDL, or there is an approved TM
pollutioncontrolmechanism in place, the waterbody may also be list€aiegoies4A, 4B, and 5. Therefore, a
AU with a pollution control in place can be listed in CategoriesBl@A4 and 5. Historic listings of these
waterbodies and causes of iIimpairment are ident
placing new waterbodies into this ogdey until a listing methdd developed.

5 5 Not Supporting

The concentration of a pollutant, or several pollutants, exceeds numeric water quality criteria, or quantitat
biological assessments indicate that the biological designated uses are not supported. The latter determi

based on violation of thenart i ve water quality standard. | n act

may al so be placed in this category. I n the c.

to become impaired by the next IR cycle. Water quality imagxhibiting a deteriorating trend) if pollution

control actions are not taken. I n the event t h.

listing rationale will be provided.

These impaired waters constitute Utahds for mal
5 5-Alt TMDL Alternatives

The 303(dprogram visiomromotes the identification of alternative approaches to TMDL development for
impaired waters where these approaches would result in a more rapid attainment of watersgraldyds. The
alternatives immclwaderddbd@ieasndimpatieased by causes
as hydrologic and habitat modificati; waterbodies impaired btotal dissolvedsdids that fall within the auspict
of the Colorado River Basin Salinity Control Program; impaired watersatleaexisting TMDLS in place for
related parameters and aréhereforealready being addressedyatertbody impairments that are the result of
natural uncontrollable pollutant sources thredeforerequire development of sigpecific standards; and
impaired waters that have taken a straigbtimplementation approach through ongoing watershed
implementation activitieNot e: Thi s category is only referred

Note: While DWQ maintains subcategories for Category 3, due to limitations in EPA reporting requirements, all Categtrgdissindll be
reported in the report as o0Category 3: I nsuf fi ci enditidudbdata aséessmentH o w e
reports and made available during public comment.

Final 2016 IR: version 2.1 Page 17



Ut ahds Numeri c Critesria and Benefic
To determine the appropriate assessment categories for a waterbedVable1), DWQ must first

evaluate the impact of measured pollutant concentrations on environmental and human health effects.

UnderUAC R3172, Utah has developed and adopted over 190 water quality numeric criteria
(chemical concentrations that should not be exceeded) to protect the water quality of surface waters
and the uses these waterbodies supp@mndted irJAC R3172, the water quality criteria for a

pollutant can vary depending on the beneficial use assigned to a waterbody.

To identify the use and value @fwvaterbody for public water supply, aquatic wildlife, recreation,
agriculture, industrial, and navigational purposes, EPA and DWQ developed several beneficial uses
classifications (séAC R3172-6). Currently, DWQ uses four maptaisseso characterize the uses of
surface waters within the state for 303(d) assessment purposes:

Class 1. Domestic water systems

Class 2. Recreational use and aesthetics
Class 3. Agquatic wildlife

Class 4. Agricultural

GSlLhas its own beneficial use classification (Class 5). Subclassifications also exist and are further
defined in Table 2.

Table 2. Subclassifications of Utah's beneficial uses

Beneficial Use Use Definition

Subclassification

1C* Drinking water

2A Primarycontact recreation

2B Secondary contact recreation
3A* Cold water aquatic life

3B* Warm water aquatic life

3C* Nongame aquatic life

3D* Wildlife

3E* Habitat limited

4 Agriculture

5 Great Salt Lake

* There are human healtHH)criteria associated with these beneficial usésiiit R3172. For uses
with a HH criteria associated to them (see Table 2.14.8\in R3172), the following use notation
will be used in 303(d) data and assessment repditdC, HH3A, HH3B, HHa@d HH3D.


http://www.rules.utah.gov/publicat/code/r317/r317-002.htm#T9
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For 303(d) assessment purposes, every beneficial use with numeric criteria and credible data is
assessednd reported. DWQ does not just assess and report on the most environmentally protective
criterion and/or use for a parameter and waterbodi/here waterbodies are unclassified and do

not have assigned beneficial uses in DWQ data records, In&gassign dedult beneficial uses as
articulated inJAC R3172-13.9, 13.10, 13.11, 13.12, and 13.13Alternately, these undefined
waterbodies may be classified as Category 3F, and pizexd for assignment &U definitions and

uses for the next IR cycle.

For more information on how DWQ develops, adopts, and updates the numeric criteria and beneficial
uses INVACR317%2, pl ease r 8tindardanvebsite D WQO s

To make the list of pollutants with numeric critetighin R3172 more manageable for monitoring
for assessment purposes, DWQ developed a pripatameter list that is used in routine water
guality monitoring. This priority list is asgitof the pollutants listed ilAC R3172 and reflecsthe
following constraints:

1 Laboratory resourcabatl i mi t DWQ&6s abilityUAC®3l&#ssess all
1 Significant mnitoring and/or analysis costs associated with processing a sample or measuring
a pollutant.

1 Logisticatonstraintdue tomonitoringocationand holding times for certain pararaes.
As a resultwater qualityassessments may not report on all parameters list¢dGhR3172.
Instead, assessments reflect all parameters with adopted numeric criteria thavalssadily
available and credible datasets from the IR period of record against which they can be evaluated.

To view DWQds | ist of priority parameters, plea
located on théRCall for Data Please be aware that priority parameters can change from one

reporting cycle to the nextléboratory and financial constraints@monitoring priorities within a

sampling area change.
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ASSESSMENT PROCESS

To determine whether a waterbody is supporting or not supporting the assigned beneficial uses and
numeric criteria iInAC R3172, DWQ must compile all existing and readily available data. As part

of the initial data compilation process, DWQ will take into account and consider the following
parameters:

9 Data and information referenced in 40 CFR 130.7(b)(5)(i)ad)(iv), which define readily
available data for inclusion in water quality assessments. In addition to DWQ data collected
for assessment purposes, DWQ also uses the raw data collectedeioDWQ programs,
such as waste load allocations, TMDL development, watershed, and use attainability analysis

1 Credible data and information that are submitted to or obtained by DWQ during the IR
publicCall for Datafrom October 1to December 31 oévernumbered years

9 Data and information thatre independently collected by DWQ and its cooperators
between reporting cycles

I Quantitative datatat can be downloaded from publicly available databases from federal,
state, and local agencies

1 Additional sources of data included in D&ta Types Matrixink on thdRCall for Data
website

Existing data thatre not brought forward through one the above mechanisms or otherwise presented

to DWQ in accordance with the schedule as outlined in this document andateth@uality
Assessmerfisogramwe bsi t e wi | | not be treated as oreadil )
decisions during the current assessment cycle.

Existing datahat are available and submitted to DWQ or obtained by DWQ during the IR data
compilation processeslb j ect t o DWQO s daquality assusance gnd quelityt and
control QA/QC) processes. Depending on resource limitations and level of effort required to ensure

compatibility of the data with DWQ6s daentaset, s
calculations, although such data may still be used as supporting evidence for assessment decisions. To
help ensure the inclusion of data in DWQ&s asse

in a form that mat-mdagemerDddiiabilgies.eRequied formags ala t a
metadata submissions are providedlmmlRCall for Dataand will be updated October 1 oéven
numiered years.

Should data not be included in the assessment process because of liesitatioasor other

limitations, DWQ will clearly define in the draft and final IR which dafasefatasetstould not be
included, why, and next steps DWQ will ta&eensure future inclusion of these datasets and
information. Updates on datasets that will be targeted by DWQ for the upcoming assessment cycle
will be provided orthe Water Quality Assessments Prograabsite

This document describes Utahd6s most current ass
IR.Althoughmany of the methods described have been applied in past assessment cycles, other
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methods are new or modified from previous cycles. Some aggshesment method revisions are
simply intended to clarify ongoing DWQ practices. Other more substantive revisiomsdthtigs
are based on concerns that were raised during the public comment periods of the 2014 303(d)
Assessmehtethodsand draft IR ad 303(d) List.

DWQ updates and revises the 303¢dgthodsvhen concerns are raised andi@henprogram
developments are released by DWsgaff. Additional modifications or clarifications to Assessment
Methodgnay also be made based on feedback providegl EPA during and after a reporting cycle
or from theE P Ayclespecific 303(d) guidance memadunreleased to states on oeaumbered
years.

Moving forward, all changes made to the 303#dsessmehtethodswill be reviewed and updated
on oddnumbered/ears in anticipation of developing the IR and 303(d) Likkifollowingeven
numbered/ear. This process allows DWQ to consider commentsggadtsons on assessment
methoddefore a formal analysis is conductetlichreduces the need to rework ansésfrom
changes imethods

The process for formal consideration and acceptance of the Asségsthedts driven by a public
review process that follows the following schedule:

1. DWQ releasel the proposednethodon March 1, 2015, for a 30-day public comment
period. The notice for public comments omibitnodsvasadvertised in th&alt Lake Tribune
Deset News D W@dssand Announcementand Public Noticeawebsite the IR
Program Informatiorand CurrentAssessmeniethods& Guidancewe b si t e, and DWC
listserv.
2. At the close of the public comment period on ARriR015, DWQ compilé and began
responding taomments that wereceived within the 38ay public comment period.
3. If substantial revisions to tmethodsre adopted by DWQ based on comments received in
the first publicomment period, DWQ has the discretion to hold a second public comment
period of 30 days orless Should DWQ proceed with a second public comment period,

notifications wil/l be aldewszandAinmendemenand/ora mi ni m
Public Notceswebsite the\Water Quality Assessments Progrewebsite and DWQO s
listserv.

4. Following the conclusion of the public comment period(s), DVQstrésponse to
comments on thessessmelethodsvebpage DWQ willrelease a final version of the
methodghat will be used in the upcoming assessmentveiiléhe results of the draft.IR

5. In the event that DWQ changes elements of the Assedsatkotisn the interim between
public comment and the issuhghe subsequent IR for public comment, reviewers will have
the opportunity to make comments on the Asseddeteotdsiuring the IR public comment
period only on the changes that were implemerntethkeholders continue to have concerns
with the finalAssessmeMethodsthe public should submit their comments during future calls
for public comments on 303(d) assessment methodologies that support future IR cycles.
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Concerns and comments not received through the above processes cannot be guaranteed inclusion in
current and future 303(dhethodsipdates and modifications. However, in the event that additional
changes or additions to the publicly vetted 30&d3essmeNethodsare made following the close

of the public comment and during the current assessmeas$ those 303(d) methalterations will

be documented and issued with the draft IR and 3Q3&tfpr additional public comment.

Following the release of a final 303(d) Assessidetihodsand compilation of all existing and

readily avail able data, DWQ reviews al/l data an
thelRCall for Datawebsite. All nonejected, credible datare then assessed as defined in this

document for the release of the following IR and associated 303(gpoents.

The following minimum report elements will be included in the Integrated Report available for public
review and comment. Please note that additional related program reports or chapters may be issued
along with the Integrated Report.

ExecutiveSummary
This component will inclutie following

1 A summary of report highlights and any deviations from the AsseStiedscontained in
thelRanalysis

305(b) Summary of Lakes/Reservoirs and Rivers/Streams
At a minimum, this summary will address the following elements:

1 EPAdefined assessment categories for each defined and evaldasessmennltl
1 Percerdge of waters assessed versus not assessed
o Of those waters that were assessed, the peagerthat are impaired versus not
impaired
o Of those waters that were impaired, the peregyathat have approved TMDLSs
versus those that do not have approved TMDLs
Percerdge of impaired versus nampaired waters by beneficial uses
Miles/acres and number of waterbodies that are impaired for a specific cause
Update on the miles/acres of causes of impairments
1 Number of approved TMDLs by pollutant and the number of causes addressed in the TMDL

= =4 =4

303(d) Assessment Results
At a minimupthe following information will be provided:

1 303(d)Lst and other ERANd statederived assessment categories by waterbody type. The
two listawill include the following information:
o0 EPA category 5 waters listed by Assessment Unit and parameter capsimment
o Perrenial rivers and stream miles and lake/reservoir acreage.
o Causes of impairment(s), if known
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o Cycle first listed and the last cycle the waterbody and cause of impairment were
assessed
Impaired uses, if any
o TMDlpriority for Category5 waters and previous listing decisions (when newdiata
notresult irdelistng andin an update to an assessment category, or no new data
existed and the assessment category from prior 303(d) listing is applied)
o0 Notsupporting beneficial uses
1 Delisings by waterbody and parametecycle delisted, and why the waterbody and
parameter were delisted

o

303(d) AssessmenMetadata
For archiving purposes and to assist with the review of the IR and 303(d) List, DWQ will also provide
the following:
9 Data reportsand summaries of the assessment results by parameter
9 Data report reflecting a single categorization at the parameter, sample site locatioAlJand
level.Also, included is information on the application of BPJ.
1 Geolocation information on waterbodies thatre assessed
1 The date and version &fAC R3172 thatwereused in the assessment cycle
1 Thelist ofapproved TMDLs that was used in the assessment cycle
Note: On January lofdeh u mber ed years, DWQ will ofreezed an
working files to maintain consistency and data integrity. These filegemgtapgkic information system
(GI9 point files of monitoring locations, layers of AUs, beneficjandester quality standards.

Additional Assessment Metadata
For archiving purposes and to assist with the review of the IR, DWQ will also fhrevYalewing
1 Waters and parameters that were impaired but have an approved TRIDIQ will also
indicateif he water and parameter moved flsttom t he p
a Category 4A @pproved TMDL) in the current cycle vs. the water and parameter are newly
impaired but are addressed in an approved TMDL and therefore move straight to a
Category 4A.
1 Summaryist of the water and the assessment category

Similar to the consideration and final adoption of the 303(d) Asseddettiodsthere will be a
formal public review process for the IR and 303(d) Liilstthe following steps:

1. Any person who has a pollutioontrol mechanism pléor a waterbodyand would like to
submit that plan for consideration and EPA approval @stegory 4B must submit that
information to DWQ by July 1 of oddumbered years (Apmelix 3). If approved by DWQ,
this information will then be submitted to EPA for review and final approval. It should be
noted, however, that successful Category 4B determinations typically take a long time to
receive EPA approval and would likely not beeiged in time to be included in the current IR
cycle.
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2. Waters and pollutants that are considered for a poter@ategory 4A (approved TMDLS)
must be approved by DWQWHSE RIWaE {/ endby QRApeEMOt v Boar
CFR 130.7 by September 30 effenrnumbered years. TMDLSs that are approved by DWQ
and EPA after that date will be considered in future IRs.

3. After October 1 of oddnumbered years and no later than Februamgfvenrnumbered
years, DWQ will release the proposed IR and 303(d) List for-d&0public comment
period. At a minimum, the notice for public comments on the IR will be advertis&dlin the
Lake Tribun®esest News D W@dssand Announcementand/or Public Notices
Water Quality Assessments Prograwebsite and DWQds | i stserv.

4. Stakeholders who wish to submit data for listindetistngs considerations are encouraged
submit that data and information during #kesessmeR o g r @athfdrata However,

DWQ will also consider data thate submitted dumnig the public comment period of the

draft IR and 303(d) List when the public commenter can show that their submitted data results
could result in a potential change to a specific watertasbessment decisibata thatare
submitted during the public coemnperiod for the draft IR must be submitted in the format
articulated in this document and onlfR€all for Datawebsite and be of Grade AoB

guality to be usedn an assessment decision (ee®ata Quality Matriceat thelRCall for
Datawebsitg.

5. During the 3@ay public comment period for the draft IR and 303(d) List, the Assessment
Program will presentasummar of t he draft report and 303(d)
Board. Concerns raised by theard will be documented and considered part of the public
comment process.

6. Atthe close of the 3@ay public comment period, DWQ will compile and begin responding
to comments that were received within tha&l&@ public comment period.

7. If substantial revisions to the IR and 303(d) List are adopted by DWQ on the basis of
comments received in the first pubtimment period, DWQ may grant or withhold its
discretion toffer a second public comment period of®ys orfewer. Should DWQ
proceed with a second public comment period, notifications will be advertised, at a minimum,
onD WQ d\sws and Announcementand/or Public Noticeavebsite Water Quality
Assessments Prograwebsite and DWQOs | i stserv.

8. No later than April 1 of evenumbered years, DWQ will submit a response to the public
comments that were received during theda@ public comment period and a final version of
the IR and 303(d) List to EPA for final approval. DWQ will post a statuseupdaihel R
website, letting stakeholders know that a final IR was submitted to EPA for final approval.
After the submission of the IR to EfAirfial approval, any concerns or rebuttals that
stakeholders have with the IR will not be considered for the recently submitted IR. If
stakeholders continue to have concerns with the IR and 303(d) List, they should submit their
comments through futurdle#or public comments on future IRs.

9. EPA has 30 days to approve or disapprove the 308(dst after receiving D)
submission letter, dRapters, 303(d) List, categorization of +808(d) waterbodies, public
commestr ecei ved and tdiWé@debsing tablepaodjustdications, list of
approved TMDLgbllutioncontroimechanismand GlSfiles of all assessment results. If EPA
disapproves a state list, EPA has 30 days to develop a new list for theadtiadeigh
historically EPA haarely established an entire list for a state. EPA may also partially
disapprove a list because some waters have been omitted, and EPA may add these waters to
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the stateds | ist. I f EPAOGs final approval of
above, DWQ will post updates on thHewebsite.

10. Any concerns and comments not received through the above processes cannot be guaranteed
for inclusion ihe IR. DWQ will apply discretion with regard to evaluating and responding to
comments received after the ending of the comment period.

Foll owing EPAOs approval, DWQ wi |WaterCublwase t he
Assessments Prograwebsite:

1 Draft and final versions of 303(d) Assessrveathodsincluding the public comments received
and DWQO&6s response to comments
i DraftandfinaliIRhapters and 303(d) Lists, including |
response to comments, all assessment information that was considered and evaluated in the
finalization of the IR and 303(d) List, and a GIS file of the final assessne303(d) List
In addition, EPA maintainslaiabaseof state IR results and TMDL status. If additional information not
available on theAssessmentViethodswebsite is needed, DWQ may requireézamvernment
Records Access and Management Aetuestto be filed. These requests can be submitted at any
time.
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SCOPE OF THESSESSMENT

Waters of theState
As defined iIlJAC R3171-1, DWQ characterizes waters of the tet@asfollows:

é all streams, | akes, ponds, marshes, waterc
irrigation systems, drainage systems, and all other bodies or accumulations of water,

surface and underground, natural or artificial, public or private, whictoatained

within, flow through, or border upon this state or any portion thereof, except that

bodies of water confined to and retained within the limits of private property, and

which do not develop into or constitute a nuisance, or a public health, lazard

menace to fish and wildlife, shall not be considered to be "waters of the state" under

this definition (Section 83102).

For 303(d) assessment purposes, DWQ reports on the following surface waters of the state:

1 Rivers and streams

1 Springs

1 Seeps

9 Canals as identified in sigpecific standards IHAC R3172

1 Lakes and reservoirs
All other waters, such as ground water, are reported through other programs within DWQ. For more
information on these waterbodies and their reports, please refenta) website

Waterbody Types

Utah asseses waters at the monitoriege level and thesummarizethe sitelevel assessments tap

a larger spatial scale (i.ethe AUscalg. Each monitoririgcationcan only represent one waterbody
type. The monitoring locations are categorized by considééndefinitions in Tab®and applying

BPJ where a site may be representative of another waterbody type. For instance, a monitoring
location for a spring may be representative of downstream water quality in a st@zarals, springs

and seeps will albe evaluated in the assessment results, but, with few exceptions, the results at
individual monitoring locations will not be applied to the eAtiieas is the case with stream and

river assessments. The exceptions include canals with specificalgdideetfand sitepecific

standards inJAC R3172 or springs or seeps found to accurately represent water quality in a stream.

Table3. Waterbodytypes usedfor categorizing monitoring locations

Waterbody Type Description

Rivers and streams A body of running water moving under gravity flow in a defin
channel. The channel may be entirely natural or altered by
engineering practices such as straitening, dnggdgind/or lining.
Both perennial and intermittent rivers and streams are incluc
thistype. Ephemeral rivers and streams are not included in tr
type and are not reported on in thi&
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Waterbody Type Description

Note If specific samples for this waterbody type were collect
under stagnant conditions, the samples and data records wil
flagged and not considered in the assessment of the monitol
locationbecause these samples are not representative of fre
flowing conditions.

Springs and seeps A body of water or location where the water table intersects
land surface, resulting in a natural flow of growater to the
surface. Perennial, intermittent, and ephemeral springs and :
are assessed, provided thaye moving under gravity flow and
connegctcontributeor are influencingvater quality in a
downstreanmiver or stream.

Note:Springs and seeps assessments will be placed in categ
3. If specific samples for springs or seeps were collected du
corditions that do not fit the above descriptmmwere collected
under stagnant conditiqrike samples and data records will be
flagged and not considered in the assessment of the monitol

location
Canals (general, irrigation, A humarmade water conveyance.
transport, or drainage) Note Canals are only assessed when identified in thesieific

numeric criteria INAC R3172-14 or are named in the list of
waters with designatedseclassifications inAC R3172-13.

Lakes and reservoirs An inland body of standing fresh or saline water that is gene
too deep to permit submerged aquatic vegetation to take roc
across the entire body. This type may include expanded part
a river or natural lake, a reservoir behind a dam, or a natoral
excavated depression containing a waterbody witlsoutace
water inlet and/or outlet.

Wetlands Waterbodies that are inundated or saturated by surface or
groundwater at a frequency and duration sufficient to suppor
prevalence of vegetation typidgladapted for life in saturated
soil conditions.

Note Wetlands are not assessed by the 303(d) program. Uta
in the process afeveloping an assessment framewfork
wetlands.
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Great Salt Lakend Associated Wetlands

DWAQ is currently developingiteria andmethods for the assessmenB&Las outlined in th&reat

Salt Lake Water Quality Strategiyn additionDWQ is actively pursuing projects that contioue t

develop, test, and refine wetland condition assessment frameworks for GSL wetlands. For 2016, this
waterbody will not be assessed for 303(d) reporting purposes.

Assessment Unit Delineation and Identification

Streams, rivers, lakemnd reservoirs have been delineated into discrete units atsbssmenhits
(AUs)AUsare used in identifying waters of tsate that have been assessed to determine if they
are supporting their designated beneficial utakes and reservoirs habeen delineated as
individual AUs antheirsize is reported in acreRivers and streams have been delineated by
specific river, river or stream reach, or several stream reaches in subwatéssh&ids.for streams is
reported in total perennial streamiles. When using subwatersheds to delineate stream AUs, the new
U.S. Geological Survey§GJ5t-level (10-digit) and 8"-level (12-digit) hydrologic unitodes
(HUCsjor Utah are used. ThesttJCsllow for the aggregation of stream reaches into indafidu
AUs that are hydrologically based watersheds. Theafd 6"-levelHUCswvere developed by
individuals representing state and federal agencies, and have been certified by the Natural
ResourceConservation Service.

Guidelines for Delineating Stream anRiver Assessment Units

When delineating river and stream AUs, DWQ followed the guidelines listed below with the first two
guideline statements being fixed rules.

1 The AU is within &idigit USGS HUC.

9 Each river and stream AU com@ieecam reaches hagiidentical designated beneficial
use classificatiofise, a stream that has beneficial uses of Class 1CarB3A and at
another part of the stream has Class 2B and Bds stream would have at least two AUs
because of the difference in beneficiakglassifications

1 Large rivers, such as the Green River, Colorado, R portions of other large rivers
(e.g., theBear Riveand Weber River) were delineated into "linear" or "ribbon" AUs.
Where a major tributary enters these rivers or hydrolodeatures such as dams exist,
the river is further delineated into two or more AUs.

9 Tributary rivers and streams were delineated primarily usingtthans 6"-levelHUCs
to define the AUs.

1 Additional AUs were defined by combining or splititgor 6t-levelwatersheds using
tributary streams, stream size, and ecological changes such as geology, vegetation, or
land use.

1 Small tributary streams to larger streams that could not be incorporated into a watershed
unit were combined into separate unique AUs.

TheséAUshave been georeferenced (indexed) to the National HydrologicdeaidHD)using a
reachindexing tool that provides the capability of using GIS techniques to display information and
data for each AUBeneficial use classifications and assegstwe individual AUs can be mapped or
displayed to provide visual representation of assessment results.

Draft 2016 IR: version 2.0 Page28


http://www.deq.utah.gov/locations/G/greatsaltlake/gslstrategy/index.htm
http://www.deq.utah.gov/locations/G/greatsaltlake/gslstrategy/index.htm

Chapter 2: 2016 303(d) Assessment Methods

Individual stream AUs were assigned a unique identification code for indeaghgstream AU
identifier begins wi t hassociated 8figit HUCiand erdiddglima8igip | | owe d
DWQ sequential numbe®.i mi | arly, | ake and reservoir -AUs wer
L-6to the 8digit HUC followed by a 3ligit sequential number.

Figure 1 illustrates one example of the results of using the above guidelines to delineate and identify
AUs. The Weber River was delineated as a linear AU from its confluence with Chalk Creek upstream
to the Wanship Dam, then designated as UT16026004. South Fork Chalk Creek (UT160204101

011) in the Chalk Creek watershed was delineated by combining twigit2HUC<omprising the

South Fork Chalk Creek swdssin. The first AU (UT1602016010) in the Chalk Creek watershed

above Echo Reservoir wdsineated using the confluence of the South Fork as the upstream endpoint.
This necessitated splitting thedigit HUCinto two AUs, one for Chalk Creek below the confluence

with South Fork (UT160201010) and another AU for Chalk Creek abawe SouthFork confluence

and belowthe Huff Creek confluence to form UT160204@12. An example of small tributary

streams that could not be combined into a hydrological based AU is illustrated by the UT16020101
019 AU.These are very small tributariasd the Weler River is not reflective of their stream order

or the habitat that they flow througicho Reservoir AFL6020101-001) and Rockport Reservoir
(UTFL-16020101-002) are examples of lake or reservoir AUSs.

Il ,* .7 State Boundary N

~N~— Streams jL

("% Huc12
J m Assessment Unit Boundary:!

by
>

WYOMING

Chalk Creek-3
UT16020101-014

South Fork
Chalk Creek

UT-L-16020101-002 v{

Rockport

Figure 1.Utah Division of Water Qualityassessnent unit delineations
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Digital data representing all established AUs
subwatershed polygons in Gt8matted spatial data filesThese data are georeferenced as North
American Datum 1983 in Universal Frxaamse Mercator (Zone 12 North) projection, and units are in
meters. Maps depicting statewide AUs on ledized paper require scales at approximately
1:2,200,000.Digital maps can be shown at various scales depending on the selected zoom
magnification. perennial streams or lake area represented within a defined AU receive the same
beneficial use assessment category according to assessment results for @patiahktatistics and
assessment summaries are also available for hydrologic basins as Vevils of detail.

Refining and Creating New Assessment Units

NewAUscan be created based on ecological, geological, and beneficial use assessment information
that provides greater resolution in identifying and delineating rivers and streams intorediditis

that provide for a more precise assessmentofithet e s r i vd@Anwnbewihd str eams.
considerations may be used in evaluating whether subdividig iarwarranted to more accurately
reflect its impairment stat(ise, should the whole AU be listed or just a porjioRprimary

consideratiois to identifywhichnonitoring locatiosresult in listing the AU as impaireabavhich are
supporting usel the processyajor hydrologic breaks within the Aké identifiedby viewing the

HUC 12 boundariedf impairednmonitoring locatiogare located in both upper and lower watershed
HUC12 subwatershedsxisting AU boundaries are retaindflimpairednmonitoring locatiogare

only located in lowesubvatershed but not in pper sulwatershed the AUissuggested to be split

along the HUQ@2 boundary. Finallyif impaired monitoring locatiogare only located in upper
sulwatershed butnot in lowersibwatershed,the existingAU boundaries are also retained.

Stream Mileage Claulation for the DWQ 2016 Integrated Report

The following ArcGIS shapefiles were used to calculate stream miles for each AWQP@16
IR

TheUtah Automated Geographic Reference Cem&@R( State Geographic Information Database
datasetk n o wn as 0 N hMaterStreanesiHDslighR@ss derived by AGRC from the

NHD. The derivation and modification process has been performed by AGRC to provide a general
purpose feature class of streams. Two fields have been added to this featu{ntltess and
IsMajor)and features have been split at the state boundary (se@ GRC NHD Lakes, Rivers,
Streams, Spring&I1S Data Layer websiteJhese vector data are highsolution (1:24,000 scale)

GIS stream features and attribute data used to represent water features across the searttrg (
USGS\HDwebsitg.

Al l ' ine features within DWQO0 sAUs wereassignedtiee d and
unique AU identifier associated with that Ak AU designation was completed by GIS overlay
processing (e.gspatial join) and by splitting line segments at AU boundaries in nearly all cases of AU
boundary intersection.

Using coded NHD attributes describing waterbody characteristics, each waterbody, or segment, was
defined as one of the followingaterbodytypes:Atrtificial Path (allows for flow though lakes and
reservoirs), Canal/Ditch, Connector, Intermittent Streeennize Stream, or Pipeline (aqueduct).

Total streanmileage for each AU was obtained by the sum of the lengths of all perennial stream
segments within each AU.
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Though readily available datemay exisfroml ocati ons near Utahos state |
assesses, for 303(d) purposes, monitoring location sites that are within the jurisdictional boundaries of

the state Assessment Unitslamds under tribal jurisdictiame not assessed in the IR. Assessmen

Assessed surface wateifshe state(as defined in Table 3pat flow into Utah but originate outside

of Utahds borders wildl be assessed using DWQ mo
Lakes and reservoirs that overlap with other gtaisdictions (e.g., Lake Powell, Bear Lake, and

Flaming Gorge) will be assessed using the monitoring locations that fall within Utah state jurisdictional
boundaries. For these larger lakeigy,C R317.2specifies which portions of the lakes are assessed by

Utah's water quality standards.

As resources allow, DWQ will work with neighboring states on any impairments that fall close to
jurisdictional boundaries in other states by notifying the neighboring state of the impairments or
exceedances and available data relevant to the impairment.

To help coordinate and prioritize watguality monitoring and planning throughout the state, DWQ
uses a "rotating basin" approach. Designed to meet the reporting requirements of the 305(b)
component of the IR, DWQ begirsnitoring a watershed management unit (WMU) through 50
randomly selected sites to better understand the significant cayseisition throughout the WMU.
Following the initial probabilistmonitoring efforts within a WMU, DWQ returns to the waterghed
years later for more intensive sampling based on the probakidlistiey results and different
programmatic needs within DWQ.

The following schedul€able 4)sets out the relationship between the basin reviews and when

assessments generated by thosgéewss are incorporated in the 303(d) Listing process for the first
time.
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Table4. Summaryott he Di vi si on 6-yearWwttingbasin@ontdringtsghédsle
and thelntegrated Reportlata reporting cycle

Watershed YEAR
Management
Unit 2009 2010 2011 2012 2013 2014 2015 2016

JordarUtah
Lake
Colorado

Sevier, Cedar, Probabilistic Targeted
BeaverGSL Monitoring ‘ Monitoring
W. Desert

Bear River .
Weber River .
Uinta Basin .

IR Cycle data
is Ftreported 20122014 IR 2016 IR

on

Though DWQ will consider and assess any readily available data throughout the state wittifall

the Assessment Programds DathalRC@Uam Datatvepsiiand Pr oc e
datasets collected by DWQ will be heavilycused in th€olorado, Sevier/ Cedar/ Beaver, and

Great Salt Lake/ West DeseWWMUsfor the 2016 cycle.

For more infoWM@ssandnDWaWRasami pl an, please re
Watershed Protectioand Monitoring and Reportig websites

Credible Data: General Requirements

A key component of assessing a waterbody against numeric criteria as defiled 3172 is

ensuring that the data and arfnation from different sourcage comparable, sufficient in size,
representative, and of good quality. To minimize potentially flawed assessment decisions based on
inaccurate data, DWQ will evaluate all chemical, physical, and biological data useskissing

waters of the state against the following interpretive, sampling, and analytical considerations and
protocols.

Data Types

As referenced in 40 CFR 130.7(b)(BYVQ will consider all existing and readily available data.
However, based on the typd data submitted to or obtained by DWQ during the Assessment
P r o g rCallrind [3atafor generating the IR and 303(tist, the data may not bappropriate for
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303(d) assessments. As r eguidancefePAXe0§DWQWIEPAS6 s Jul
consider several quantitative and qualitative types of data described in Tdble3D3(d)
assessments

Table5. Summary ofdata types considereéh 303(d) assessment analysis work

Quantitative Data Qualitative Data

9 Laboratory or field data for parameters contained Y Observedeffects (e.g.fish kills)

i n L_Jt_ ahd6s Wat erUAQusa®)andy 1 Complaints and comments from the
Safe Drinking Water Act Standards £AC R309200).

public
1 Segmenspecific ambient monitoring of biological 1 Humarhealth/consumption closures
measuresf health bserved/expectedO/E] restrictions. and/or advisories ’
scores)

Data types not included in Tablensll be used by the Assessment Program but not necessarily for
303(d) evaluation purposes. To review how other data types will be used AgsbgssmeRtogram,
please refertoD WQ& s As s e s s DaanTypedMatodnk o thdRs all for Datawebsite

Period of Record

Quantitative and qualitative data types that are used for a 303(d) analysis are separated into two
groups based on watgrear seeTa bl e 5) . Lear rotaging Dasi@ manitong schedule
as a guide, DWQ defines the period of record for ay6ar assessment from October 1, 20068
September 302014 for the 2016 IR.

Data and information from they&ear assessment acensidered to be most reflective of the current
conditions of a waterbody. Provided the data from this record period meet the interpretive, sampling,
and analytical considerations and protocols outlined in this document and on the As¥eggarénts

Call for Datawebsite, DWQ will analyze and assign EBAd statederived assessment categories to
the assessed waterbodies from this record pgeedTablel). DWQ will not consider information

data older than 6years in the current IR and 303(d) List. Instead, DWQ will encourage the data
submitter to collect newer information and submit that data and information in future calls for data.

Newer Data and Information

Quantitative and qualitative data types that are considered in 303(d) assessments but are collected
or represent conditions after the closing date specified i6dHeéor Datarequest (after September

30, 2014 for the 2016 IR) are not considered in the current reporting cycle. DWQ does not include
these newer datasets because of the time required to compile data, perftamuidity checks,

format data from different sources, assess, review assessments, and generate the IR and 303(d) for
public comment by Apfilof evernumbered years. If more recent data are submiBayQ will

reserve the discretion tategrate the neweinformation in the current cycletioey will be retained

and usedin the subsequent assessment cycle. For more information, please refer to the General
Questionsection on theall for Datawebsite.
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General Credible Data Requirements

All biological, physical, and chemical data and information that fall within the defined period of

record for an assessment cycle are evaluated against a sésaspling, analytical, and

interpretive protocols. These protocols include an evaluation of sample site geospatial information,

QA/ QC of field and laboratory protocols, sampling and laboratory methods, analytical detection

limits, field observations,andar i abi | ity within a dataset. Dat a
requirements will be evaluated against the numeric criteria associated with the beneficial uses
assigned to waterbodies iWAC R3172. Data and information that do
data requirements will receive a rejection flag and justification. At no point during the data evaluation

or assessment process will DWQ intentionally delete or remove data fromsatdata

Monitoring Location

To assess a waterbody against the numeric criteria assighédCiiR3172 , DWQ must review all

of themonitorindocationinformation associated within theg@&ar datasets. This process involves
validating thel o c a gebspatiad isformation in GIS, assigning beneficial uses to-2aNdated
locations, and mergingonitorindocatiors and their associated data whelecationsare
representative of the same waterbody or segment. At a minimum, the information that must be
included with anonitoringocationmeasurement &s follows

1 MLID
Monitoring location name
Monitoring location description
Monitoring location waterbodype.
Waterbody type description
Monitoring location latitude/longitude measurements and associated metadata as defined on
the Assessmdntr o g rCallrfod [3atawebsite

1 Monitoring location elevation measurements and associated metadata as defined on the

As s es s me ntal BriDatavelsitad s

1 State
I f, during DWQOs oendosingaadtionanformatiery emoaiteringndationhbse
insufficient or inaccurate information (e.g., it cannot be mapped or is improperly recorded by the
sampler in the field), thmonitorindocationand its associated data will not be included in the
assessment process of assigning andtfélstatederived assessment categosgd Table 1).
Stakeholders will be able to review any rejection results from this evaluation procesthdulraft
IR and 303(d) List public comment period.

=4 =4 =4 =4 A

CredibleData

Where beneficial uses can be assigned to a DWAlidated and approved monitoring location,

DWQ will then consider the scientific rigor of the sampling information and measuremeatsdassoci

with that site. To assess the validity of the sampling and analytical protocols associated with a sample
measurement, DWQ uses a dagpedspecific crediblelata matrix. As noted in the credibiiata

matri ces on Ctlhe Dahwebstes saohenedibi@ata matrix considers the field and
laboratory QA QC protocols, sampling and laboratory methods, analytical detection or
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instrumetation limits, and field observations associated with a sample measurement. Based on the
level of information provided and the strength of the metadata associated with the sample
measurement, DWQ assigia grade level (AD) to the associated sample measwent(sfsee

Appendix 6 andthe Data Quality Matrices at the (Rill for Datawebsitefor more information)

Measurements that receie A or Bgrade are considered to be of high quality by DWQ and will
be considered and used by DWQ in the process of assigning aaidPstatederived assessment
category to a waterbodygeeTable 1). Measurements that receive @ © gradeare considered
by DWQ to be of lowerquality and will not beused for assessment and 303(d) listing purposes.
Though DWQ does not useselowergrade data for generating the IR and 303(d) List, the
Assessment Program still considers some of thegloaligy data for different programmatic
purposes such as targeted/future monitofarxgd303(d) Assessment purpaoses

RepresentativBata

To minimize potentially flawed assessment decisions that are driven by extreme events, DWQ screens
all highquality (Grade A or B) datdor representativeness. For IR and 303(d) assessment purposes,
examples of extreme events inclulle following

1 Accidental spills of toxic chemicals
9 Scouring storm flows that lead to diminished aglitgibeneficial uses

1 Extreme drought conditions
Given the scope of these assessments, it is not always possible to identify where such circumstances
may be influencing a specific sample, but DWQ will consider any evidence presented that a sample is
not representative of ambient conditions. Where thesditions are present in a dataset, DWQ will
run the analysis without the extreme events/data record and will apply and document an appropriate
assessment result for the waterbody using the methods outlined below.

9 Category 1: Supportingf analyses witand without the extreme events are supporting
(Category 1)

1 Category 2: No evidence admpairment If analyses with the extreme events are supporting
(Category 1) but the analyses without the extreme evehtswno evidence of impairment
(Category 2)

1 Category 2: No evidence oimpairment If analyses with and without the extreme events do
not indicate evidence of impairment (Category 2)

1 Category 2: No evidence dmpairment If analyses with the extreme events are evidence of
impairment (Category 3A)ut the analyses without the extreme evehtssno evidence of
impairment (Category 2)

9 Category 2: No evidence ampairment If analyses with the extreme events are not
supporting (Category 5hut the analyses without the extreme events show no ewidkn
impairment (Category 2)

1 Category 3A:sufficient Data, Exceedancel analyses with and without the extreme events
show evidence of impairment (Category.3A)

1 Category 3A:Insufficient Data, Exceedancel analyses with the extreme events are not
supporting (Category 5hut the analyses without the extreme events are supporting
(Category 1)
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1 Category 5: Nosupporting If analyses with the extreme events are evidence of impairment
(Category 3A)but the analyses without the extreme events arsupgorting (Category)s

1 Category 5: Nosupporting If analyses with the extreme events are not supporting
(Category 5) but the analyses without the extreme events show evidence of impairment
(Category3A).

1 Category 5: Nosupporting If analyses withnd without the extreme events are not
supporting (Category 5)

Assessed Waterbodies

Parameter Assessment under Developmegivaluation of Indicators

Several parameters IHAC R3172 have footnotes indicating that further investigations should be
conducted to develop more information when levels are exceeded. Parameters and beseficial
combinations with these footnotes are noted in Bable

Table 6. Assessmertecision for paraneters and beneficial uselasses

Parameter Name Beneficial Uses Special Assessment Notes
Classes
Biochemical oxygen 2A, 2B, 4, 3A*, Where exceedances occur, thédéswill be
demand 3B*, 3C*, 3D Category 3d: Further investigation needed.
Grossalpha 3A, 3B, 3C, 3D This parameter will be assessed as a toxicant anc
appropriately categorized based on results of the
assessment.
Grossbeta 3A*, 3B*, 3C*, This parameter will be assessed as a toxicant anc
3D* appropriately categorized on the basis of results ¢
the assessment.
Nitrate as N 1C, 2A, 2B, 3A*, Nitrate as N in assessed waterbodies of the state
3B*, 3C* with a 1C beneficial use is considered amganic

toxicant and will be assessed as S8 C R3172).

The @rameter will be assessed as a toxicant, but
categorical assessments for aquatic life uses (Cle
will be overwritten to Category 3D until DWQ
adopts new criteria. See the Addressing Nitrogen
and Phosphorus section of this document.

Totalphosphoruas P 2A, 2B, 3A*, 3B* Phosphorus will be assessed in the same mannel
toxic parameters, but all categoricasessments wi
be overwritten to Category 3D until DWQ adopts
new criteria. See the Addressing Nitrogen and
Phosphorus section of this document.

* Footnote 11 inJAC R3172 is wiongly applied to this parameter and usé&be botnote that should
be applied is number 10.
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Note: Assessment decisions articulated in the notes section of the table will be applied to all assessed
waterbodies of the state identified in Table 4.

AddressingNitrogen andPhosphorus

DWAQ is currently developing a multifaceted nutrient reduction program to adéatsssquality

problems associated with nitrogen and phosphorus pollution. One important aspect of this program is
the development of assessment methods that accurately identify streams and lakes with nutrient
related problems.

Development of robust assessments toesddritrogen and phosphorus pollution is important for
several reasons. There are many different nutrient responses with the potential to degrade the
designated uses of aquatic ecosystdfigufe 3. Each causal path needs to be assessed to ensure

that ex@ss nutrients are not resulting in water quality impairments. Moreover, there are several
physical characteristics (shadiegyperature) of these systems that both reduce and exacerbate
nutrient responses. Further complications arise because diffezerialed responses manifest at

different times of the year. Together, these complications mean that it is not easy to generalize about
the concentration of nitrogen and phosphorus that must be avoided to ensure ongoing support of
designated uses, nor agl®, isolated ecological response that can reliably identify nuneéated
problems.

DWAQ is developing comprehensive assessment methods that use multiple lines of evidence to
accurately identify sites with nutrieelated problems. These assessmeoatsporate both histodk

and recently develope¢e.g.,Ostermiller et al. 201¥water qualityindicators to accurately assess
whether excess nutrients have degraded conditions to the extent that the designated uses are
impaired.DWQ will seek ongoing plib input on these assessment methods as they are developed
and ultimately integrated into assessments in future IRs
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ScreeningValues

DWQ may also use percege saturation of dissolved oxygéDO)as a screening value for sites

that may exhibit high daytime values above % 8aturation. As discussed in pemrewed

literature and white papers, the collectiorD@ using grab sampling methods is problentaicause

single daytime measurements may not be indicative of nighttime mintday or 30 day

averages As algae produc®0O during the day, excessively high saturation values may indicate that
the stream may exhibit a corresponding drop@as the alge respire during the night. Therefore,

the saturation data may be evaluated to guide decisions regarding assessment results and prioritizing
sites for future monitoring.
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ESCHERICHIA CASSESSMENTS

Following a credible data review and ddional QXQC checks as Quatty i ned i n I
Assurance Program Plan For Environmental Data Opdoati@h2014), DWQ compiles all credible

data within the period of record of concern and makes several adjustments based on the reported

limits and sanpling frequencies necessary to conduct the assessment. Similar to the/ @Rea@A

assessment procedures outlined in this document, the raw data and accompanying metadata values in
Escherichia coli @li)datasets are not altered; instead, a serdslatabase comments and flags

used.

Recreation Season

To ensure protection of recreation ygesolassessments will be conducted on data collected during
the recreation season from May 1 through October 31. The recreation season may be adpested ei
longer or shorter based on sgpecific conditions. Any s#gecific adjustments made to the

recreation season will be documented in the IR.

Escherichia cdiollection Events and Replicate Samples

Due to sampling design, datasets at a simgbmitoing locationmay contain replicate samples or
multiple samples collected in the same dayEFmiiassessments, single daily values, or collection
events, are required. DWQ defines a collection eveffblasys:

1 The dailymost probable numbelPN result value

1 A geometric mean of replicategere multiple samples are collected on the same day

1 The daily MPN as a quantified value reported as being obtained from a dilution
In cases where there is a quantified MPN value reported from a dilutioheréltie reported is
greater-thandetect, the quantified value will be used as the collection event for assessment purposes.
Furthermore, MPNs reported as gredteandetect are not used to calculate the geometric mean for
the collection event.

Data Subsitution for Calculating the Geometric Mean

Attainment oE. colstandardssassessed using the geometric mean of representative sdfulels.
data that are reported as less than detectIxor 0 will be treated as a value df to allow for the
calculation of a geometric mean. SimildElycoldata that are reported as greater than detect (>
2,419.6) will be treated as 220 to allow for the calculation of the geometric mean.

Use Designation

Once the data are compiled as described above, DWQ assesses use support for each monitoring
location. Allvaters of the statare classified for contact recreation (Clasa8)l some waters are
classified as drinking water sources (Class 1C). Thesawesasdociated specifiecolistandards

that are used for determining use support. The following defaludtassifications will be used for
waters that are not designated for specific usesfii R3172:
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1 Lakes and reservoirs not designatediC R3172 as 2A are designated as Class 2B waters
by default. If a lake or reservoir is 20 acres and not listeith UAC R3172-13.12, the lake
or reservoir is assigned by default to the classification of the stream with which they are
associated.

1 River and streams, springs, seapd canals that are unclassified and do not have assigned
beneficial uses in DWQ data records will be assigned default beneficial uses as articulated in
UAC R3172-13.9,13.10,13.11, and 13.13

Based on the beneficial use assignments to a waterbody or segment within a waterbody, the numeric
criteria withirJAC R3172 are applied to Class 2 and Class 1€es.

Annual Recreation Season Assessment

The first step in the assessment process for lakes and reservoirs is to determine if therdewere two
colbrelated beach closures or health advisories in a recreation season. Lakes and reservoirs with two
or more tosures or advisories are impaireshd no further assessment is conduéligdre3). DWQ

does not currently have assessment methods for rivers and streans. diodtelated health

advisorieslf there werefewer than two closures or advisorieslakes or the AU is a river or stream,

the assessment process continueskistofconcentrations.

/ Beach Closures (Lakes and Reservoirs) \

Tally the number of Health Advisories/Beach
Closures issued for sumpling location

Are there = 2 Health
Advisories/Beach
Closures at a site?

Follow the process
outlined in Scenario A

N

Figure3. Lakes andreservoirs with two or more closures or advisories
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To ensure protection of recreation and drinking water uses of assessed watedbtite state,
DWQ considers threscenariobased on sampling frequency and the number of collection events at a
monitorindocation

1 Scenario AA seasonal assessment against the maximum ci(iégores).
1 Scenario BA 30-day geometric meaassessmef(figures).

1 Scenario CA seasonal geometric mean assess(Reres).
Each monitoring location is assessed against the maximum criterion first if there are five or more

samplesdee Figurel).

-

Tally the number of collection events
in a recreation season.

Scenario A

Seasonal Assessment Are there = 5

collection events
spuced 48 hours or
more apart?

(maximum criterion)

Calculate 10% of collection events.

Do = 1 collection
events exceed the
maximum

(This is the number of collection
events that can exceed the
maximum criteria).

criteria?

Do > 10% of
collection events
exceed the

maximum criteria?

Insufficient
Data with
Exceedunces

Insufficient
Data with No
Exceedunces

Follow the process

outlined in Scenario B.

N >/

Figure4. Scenario Aa seasonal assessment usj the maximum criteon at a monitoring
location

If less than 1% of collection events exceed the maximum criterion, the site is then assessed using the
30-day geometric mean criteriogeeFigure 5. In order to assess against thed®/ geometric
meancriterion directly, there must be a minimum of five collection events in 30 days, with at least 48
hours between collection events. This ensures that collection events are adequately spaced and are
representative of ambient conditions.
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Follow the processes outlined in
Scenario C.
Are there = 5

collection events

within 30 days at a

MLID spaced 48
hours or more

Within a recreational season,
apart?

calculate geometric means in 30-day
intervals.

Scenario B
30-Day Assessment
Dez1
geomean(s)
exceed the 30-
day geomean
criteria?

Not
Supporting Follow the processes outlined in
Scenario C.

Figure5. Scenario Ban assessment using the 3@ay geometric mean fomonitoring locations
with five or more collection events within 30 days

If adequate (at least five samples) and/or representative data spaced by at least 48 hours are not
available to assessgainst the 38day geometric mean, DWQ will ass&s<soldata for the

recreation season provided there are at lefagt collection events during the season @@ayober).
Exceedances of the geometric mean criterion will result in the site beingdcE#s#ieas impaired
(minimum of 10 collection events in a recreation season) or as insufficient data (sample size is more
than five bufewer than 10) ¢ee Figure
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-

Scenario C
Seasonal Geometric
Mean Assessment

Within a recreational season,
calculate a seasonal
geometric mean.

Does the seaseonal
geomean exceed
the 30-day
criterion?

Are there 2 10
collection events in a
recreational season?

~

Within a recreational season,
caleulate a seasonal
geometric mean.

Does the seasonal
geomean exceed
the 30-day
criterion?

Insufficient
Data

N

Figure6. Scenario C: A seasonal geometric mean assessment

/

Summarizing Assessmentdsults

When determining the attainment ofrenitorindocationwith assessment results across multiple
years, the following rules are appli€oh the following order)

Not Supporting (Category 5)
A waterbody is considered to be impaired (not meetingassghated uses) if any of the following
conditions exist:

1 A lake or reservoir that has two or more posted health advisories or beach closures during
any recreation season

1 Any monitoring location whee colconcentrations from ¥®or more of the collection events
exceed the maximum criterion

1 Any monitoring location where the- @8y geometric mean exceeds the-88y geometric
mean criterion (minimum five collection events with at least 48 hours between collection
events).

1 Any moitoring location where the recreational season @@eyober) geomean exceeds the
30-day geometric mean criterion (minimum of 10 collection events).
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Insufficient Data or Information Assessment Considerations (Category 3A)

1 Sites with four or fewer samplesall seasons evaluated will be listed as not assessed,
provided impairment is not suggested by a posted health ategswrbeach closure. This
applies at lakes and reservoirs only.

1 All Category 3A sites will be prioritized for future monitoring, eapied limited data
suggest impairment.

Combinations of CategoryE32, and/or 1
1 When making a final attainment decision of a site after all recreation season assessments are
complete, DWQ uses the approach that if there is no evidence of impairmesiteabyg any
of the assessment approaches over the period of record of concern, the assessment analysis
from the most recent year outweighs the results from previous years. DWQ has a process for
merging assessment results from multiple locations wittiingsssessment of Lakes and
Reservoirs sectjon

Fully Supporting (Category 1 or 2)
1 No evidence of impairment by any assessment approach for all recreationssaasdhe
most recer years. A fully supporting determination can be made with a mirofrfiva
collection events during the recreational season.

Combininge. coliwith Other Parameter Assessment Results

Until the determination of impairment ahdreview of additional supporting informatiare

completed by internal reviewers, parametereassnents at an individual monitoring location and
results from multiple monitoring locations within the same AU are not summarized and combined
(Assessment Unit Rgdi Appendix1).
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ASSESSMENT OF RIVERBEAMS, SPRINGEEPAND CANALS

DWQ determines attainment or nonattainment of numeric standards for rivers, streams, springs, seep,
and canals by assessing credible data against the numeric critedeCiR31 72 through the

protocols outlined below. Thoughcoland biological assessments also are performed on rivers,

streams, springs, seeps, and canals, assessment methods unique to those parameters are described in
separate sections of this document.

Results below Detection Limits

Environmentathemistry laboratoriesftenreport sample results as below their detection limit for a
given analytical method. These limits are variously reported as minimum detection limit, minimum
reporting limitand/or minmum quantitation limit. DWQ first screens and flagsratory result

values that are empty antthat havedetection limits higher th#éme water quality criteria IJAC

R3172. Thesdlagged data records are not considered for the analysis. For sample results below
detection, the reported result value or a value of 0.5 times the lowest reported detection limit is
applied for purposes of the assessment. However, ihali®f the detetion limit is above the water
guality standard, the data will not be used in the assessment.

Duplicate and Replicate Results

Following credible data requirements and additional QA c hec ks as Quatty i ned i n
Assurance Program Plan For EnwarttaitData OperatiofBWQ, 2014), datasets may contain

duplicate and replicate sample results either due to reporting errors or sampling design. In these

cases, a single daily value is determined by accepting the highest result for parameterstaith not

exceed criteria IVAC R3172, or the lowest reported value for parameters with minimum criteria in

UAC R3172. All dataare retained in the assessment dataset and flagged as rejdeause of

replicate or duplicate values.

Initial Assessment: Monitoring Location Site Level

Once data records reflect the corrections described above, DWQ analyzes each beneficial use for a
parameter at a single monitoring location. DWQ developedotiatocol because individual

assessments offer a more direct measure of supportingsupprting water quality standards in

UAC R3172.

Multiple parameter assessments at an iddal monitoring location and results from multiple

monitoring locations within the same AU are not summarized and combined until the determination of
impairment andhe additional supporting informati@re completed by internal reviewerSe the
Determination of Impairment: Alsessmeblnitssection

Currently, DWQ assesses six parameters within R3172 as conventional paramegand assesses
them against the beneficial dseecific criteria establishedWAC R3172. Several waterbodies with
conventional numeric criteria have-sgiecific standards articulated in sekplanatory footnotes
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s ur UACREL7A Sitespecificsstaralards that ceguire(further

clarification for 303(d) assessment purposes are noted and exglaiTable?.

Table7. Conventionalparameters and associated designated uses as identified for assessment

Parameters Designated Use Notes

purposes

DO* Aquatic life

Maximum Aquatic life

temperaturé

pH* Domestic
Recreation
Aquatic life

E. coli Domestic
Recreation

Total dissolved Agriculture
solids (TDS)

Sulfate Agriculture

Numerous recurrence intervals are lis2@edday averages are
used for assessmebhtsed on grab samples.

Some sitespecific standards have been generated, which ai
used for assessment purposes.

Some sitespecific standards have been generated, which ai
used for assessment purposes

Criteria are identical across uses.

Criteria are different for useSeveral seasonakcenariogre
evaluated.

Many sitespecific standards have begenerated, which are
used for assessment purposes. Clarification on how three ¢
specific standards are used for 303(d) purposes are provid
below:

A For SuthFork Spring Creek frothe confluence with
Pelican Pond Slough Streantt&. Rout89, two £asonal
assessments are not performed. Instead, each sample is
compared to the monthly corrected criteria in the footnote i
UAC R3172.

A Ivie Creek and its tributaries from thenfftoence with
Muddy Creek to the confluence with Quitchupah Creek. If 1
exceeds the sitgpecific standardhesite isnot attaining site
specific criteria. If TDS is not exceeding, total sukate
assessed

A Quitchupah Creek from the confluence withCreek
to Utah State RouteOl If TDS exceeds the sgpecific
standard,t isnot attaining sitespecific criteria. If TDS is not
exceeding, total sulfates assessed

Sitespecificstandardassociated with sulfate for tialowing
areas:

A Ivie Creek and its tributaries from the confluence wi
Muddy Creek to the confluence with Quitchupah Cvéb&n
TDS is not exceeding s#pecific criteria and total sulfate
exceeds sitespecific criteriait isnot attaining.

A Quitdupah Creek from the confluence with lvie Cret
to Utah State RouteO1 When TDS is not exceeding-Sipecific
criteria and total sulfate exceeds sgpecific criteriait isnot
attaining.

* Indicate that assessments are performed from field measatremly Springs and seeps will not be assessed by field level

measurements.
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A minimum of 10 samples for conventional parameters are required to determine if a site is attaining
or not attainingvater qualitystandards (Figre 7). Where locations hawaifficient sample sizes of 10
or more, 106 of the total samples are calculated. Thi&alalculation becomes the maximum number
of samples that can exceed the numeric ait&or example, if there are 10 samples in a dataset

for a site, one sample can exceed the criterion and the site still sygEst If more than ¥Wof the

total samples collected exceed the criterion, the site is not attaining the beneficial Y$arlfed3

of the total samples collected exceed the criterion, the site is attaining its beneficial uses. Where
locations have insufficient samples to make an attaining-attaonng determination, DWQ

prioritizes the sites and parameters for future roang, depending on whether the dataset contains
criterion exceedancesn the case of waterbodies with s#eecific standards for TDS and sulfate,

both criteria must be met or the waterbody will be listed as not supporting its agricultural use.

/ Compiled convenfional data Assessment Process:
by monitoring location 1D.
v 2 Conventional Criteria

Were =
10
samples

collected
2

Did 2 or
more
exceed
criterion?

Do >
10% of
samples
exceed
criterion?

Criteria
for all uses
evalvated

Figure7. Overview of the assessment process for conventional parameters

Toxic Parameters

DWQ identifiegoxicsas all parameters withidAC R3172 thatare not defined as conventional
parametergseeTable7). Assessment procedures for toxics are more conservative than conventional
parameters for the following reasons:
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I Many toxic substances accumulate in the tissue of aquatic organisms and become
increasingly toxic with prolonged expostadigh pollutant concentrations.
9 Toxic substances can biomagnify, or increase, in tissue concentration from lower to higher
trophic levels.
1 High concentrations of many of these substances can lead to the direct mortality of many
species at various lifgages.
To ensure protection of designated uses, data are compared against one or more toxic criteria,
sample size requirements are smaller, and sites are considered degraded with two or more violations
of a criterion.

Multiple toxic parameters casohave multiple criteria for a single beneficial use, depending on the
averaging period: a lower, chronic criterion and a higher, acute criterign R3172). For 303(d)
assessment poses, one daily measurement at each monitm@agionis compared to the chronic
and/or acute criteria. Currently, the acute and chronic averaging periods defibgdirR31 72are

not applied for 303(d) assessment analysis because monitoring and sampling frequencies are
different and more widely spaced than the acute and chronic periods typically defidédir317

2.

EquationBasedToxic Parameters

A number of toxic criteria are specified as equations rather than specific waleds{notesn UAC
R3172). The equations includariables of other chemical constituents or water properties that either
reduce or magnify the extent to which a toxic is harmful to aquatic life. To properly apply the
correction factor equations, it is necessary to use measured data for the varitii#esgumation to
calculate the appropriate numeric criteria for the sample. To calculate the correct criterion for a
pollutantresult value, the monitoring location site and date of sample must match between the
pollutant of concern and the additional paeter(s) needed for the equation. In the case where there
are missing supplemental data values to apply the equation, the following rules will be applied:

1 Only hardnesslependent toxics
For hardnesdependent criteria where a calcium (Ca) or magnesiunv@g is missing and
the hardness cannot be calculated, a hardness value reported from the laboratory will be
used. If a hardness value cannot be calculated fromasuredCa and Mg value and the
laboratory did not provide a hardness val@edefault hadness of 100milligrams per liter
(mg/l) isused to evaluate the toxic results. Results were reviewed to ensure that a Category 5
(rot supportinydecision wasotreached using surrogate hardness values.

1 Aluminum, chronic anly
If either a field pH or calulated orlaboratory hardness is missing, the aluminum acute default
value of 750microgram per litere@/ 1) provided in Table 2.14.2 o AC R3172 will be
applied. Otherwise, the following pH and hardness combination and numeric criteria are
applied:

o pHX7.0 and (calculated daboratory reported)hardnessk 50 parts per million
(ppm): 7509/ |I.
0 pH < 7.0 and (calculated daboratoryreported)hardnessk50 ppm: 87¢g/ I.
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o pHXx7.0 and (calculated daboratory reported)hardness 50 ppm: 87¢g/ I.
0 pH< 7.0 and (calculated daboratory reported)hardness 50 ppm: 87¢g/ |.

1 Ammonia, chronic
DWQ assumefish early life stageare present at almonitoring locations and the following
equation is used:

((0.0577/(1+107-688pH)) + (2.487/(1+ 10pH7:688))) * MIN (2.85, 1.45*10028'(25T)

Where (1.45*10002825T) | s (D45210088%57) is applied and if(1.45*100.02825T) js >
2.85,2.85 is applied. However, if a field pH or temperature reading is unavailable, a
correction factor cannot be made and the result value for ammonia will be removed from the
assessment.

1 Ammonia, acute
If a field pH is missing, a correction factor cameotnade and the result value for ammonia
will be removed from assessment.

1 Fluoride
UAC R3172 currentlyprovides a range of criteria for fluoride depending on air
temperatureThs sliding criterion was determined to be inappropriately applédoride
data werenot assessed in 2016.

1 Hydrogenaulfide:

DWQ has discovered that the formulaJiaAC R3172 used b convert dissolved sulfide to un
disassociated hydrogen sulfide is not correct. This formula will be updated in the future by
DWQ®&6 s S tPaogrdnauntd the equation and/or criteria are reviewed and corrected by
DWQ®& s StPaogrdnamddrennial®v i ew wor k group and DWQOSs
hydrogen sulfidelata will not be assessed.

Additional Standards Interpretations
1 Boron

UAC R3172 does not specify sample fractidatél or dissolvedifor theboron criterionAll

data for boron, both total and dissolved, were included in the assessment. The intent of the
boron standard was for dissolved fractidihe criterion will be updated in futureennial
reviewsby the Standard$rogram.Until it is adopted in rule, results will be reviewed to
ensure that no waterbody is listed based on tbtabn results.

Assessment Process

Once chronic and acute criteria are calculated, where applicable, toxicant sampling results are
compared to theriteria to determine if the monitoring location is supporting designated uses or is
impaired due to exceedances of the standard. Sitesswificient data (4 or more samples) vittio

or more exceedances of the acute and/or chronic criteria will reswhattainment of the beneficial
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use. For sites to be attaining beneficial uses, four or more samples will be required with one or zero
samples exceeding acute or chronic criteria. In cases where th&eartéhan four samples and
one or zero samplee exceeding the acute or chronic criteria, sites will be placed in 3A or 3E

categories (Figre 8.
Assessment Process: \

Acute and Chronic Toxic

Criteria

Compiled water chemistry data by
monitoring location ID and apply
correction factors where required.

Were = 4

samples
collected?

\ /

Figure8. Overview of theassessment process for toxic parameters

Biological Assessments

Ut ahds beneficial uses f of fish @adduatetor wvarmivatef species@ qui r e
and the organisms on which they depend@ R3172-6.3). Historically, DWQ assessed these

beneficial useasingwater chemistrgampling and associated standards that are protective of

aguatic organisms. Now, DWQ uses an empirical model that directly assesses attainment of aquatic

life uses by quantifying the integrity of macroinvertebrate assemblages. Measuring biological

commurigs directly has the advantage of integrating the combined effects of all pollutants, which

allows a direct examination of how pollutants are interacting to affect the condition of a stream

ecosystem (Kart981). Moreover, because aquatic macroinvertedsapend most of their life in

aqueous environments, they are capable of integrating the effects of stressors over time, providing a
measure of past and transient conditions (Karr and Duf8y).
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Biological assessments are often conducted by compaibglogical assemblage observed at a

site with the expected biological assemblage in the absence of fuamsed disturbance. Ideally,

these comparisons are made using historical data to measure changes to the current biological
community. However, inshcases, historical data are not available. As a result, biological conditions
representing an absence of huntaused stress are typically set using reference sites as controls, or
benchmarks, to establish the biological condition expected in theeab$béumarcaused

disturbance. The biological integrity of sites can be evaluated by comparing the biological
composition observed at a site against a subset of ecologically similar reference sites. Collectively,
such comparisons are referred to as bi@algassessments.

In aquatic biological assessments, reference sites are selected to represent the best available
condition for waterbodies with similar ecological, physiodl geographical characteristics (Hughes

et al, 1986; Suplee et a].2005; Western Center for Monitoring and Assessment of Freshwater
Ecosystemwebsite). When reference sites are selected for water quality programs, conditions vary
regionally depending on adjacent historical land useekample, reference sites in Utah mountains

are generally more pristine than in valleys. As a result, there are more biological benchmarks in areas
of the state that receive less hurmaade disturbance than those with more disturbances.

A numeric index is a useful tool that quantifies the biological integrity, or biological beneficial use, of
stream and river segments. Data obtained from biological collections are complex, with hundreds of
species found throughout Utah that vary bothialbatind temporally. Similarly, the physical

template on which biota depend also varies considerably across streams. A robust index of biological
integrity should simultaneously account for naturally occurring physical and biological variability and
summaze these conditions through a single, easily interpretable niiddyekins, 2006; Hawkins et

al., 2010)

River Invertebrate Prediction and Classification System Models

DWQ uses the River Invertebrate Prediction and Classification System (RIVPA@Sproadelto
guantify biological integrity (WrighL995). RIVPACS is a classification of freshwater sites based on
macroinvertebrate fauna. It was first derived in 1&fid has subsequently been used in numerous
biological assessment programs worldwidéhe early 1970s, scientists and water managers
recognized a need to understand the links between the ecology of running waters and
macroinvertebrate communities. This began some of the very early biological assessment work in
Europe. Al-year project wasnitiated to create a biological classification of unpolluted running
waters in Great Britain based on the macroinvertebrate faGreKe et al., 1996furse et al.,

1984; Moss et al., 1999Wright, 1995).

Over the past 30/ears, equivalent RIVPACS medelvebeen developed for aquatic ecosystems
throughout the world, including AustrdliaVies et al., 2000 Marchant and Hehi2002; Metzeling

et al., 2002 and Indonesia (Sudaryanti et al., 2001). In the United States, scientists have developed
RIVPACBiodel s to assess the biological i ntegrity
2000; Hawkins and Carlisle, 2001). Recently, many western states have adopted the RIVPACS model
to determine beneficial uses of aquatic life intherivesatdd s such as Col orado
Montana (Feldman, 2006; Jessup et al., 2006), and Wyoming (Hargett et al., 2005).
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Chapter 2: 2016 303(d) Assessment Methods

To quantify biological condition, RIVPACS models compare the list of taxa (the lowest practical
taxonomic resolution to whtelRkonomic groups are identified) that are observed (O) at a site to the

list of taxa expected (E) in the absence of hunarsed stress. Predictions of E are obtained
empirically from reference sites that together are assumed to encompass the rangegafatcol
variability observed among streams in the region where the model was developed. In practice, these
data are expressed as the ratio O/E, the index of biological integrityufeig).

Desert Site Mountain Site
O0=7 O0=21
E=10 E=30

Figure9. A hypothetical example of O/E as a standardization ofddogical assessments

Interpretation of RIVPACS models requires an understanding of the O/E ratio. In practice, O/E
quantifies loss of predicted taxa. However, it is not a measure of raw taxa richness because O is
constrained to include only those talxattthe model predicted to occur at a site. The fact that O/E

only measures losses of native taxa is an important distinction, because the stream ecological template
changes in response to disturbance, and taxa richness can actually increase as benditiens

more advantageous to taxa that are more tolerant of the degraded condifiankins and Carlisle,

2001; Hawkins, 2006; Hawkins et al., 201Despite the mathematical complexities of model
development, O/E is easily interpreted because it simplyessmts the extent to which taae

missin@s a result of human activities. For example, an O/E ratio of 0.40 implies that, on average,

60% of the taxaare missin@s a result of humataused alterations to the stream.

O/E has some very useful propertéssan index of biological condition. First, it has an intuitive
biological meaning. Species diversity is considered the ecological capital on which ecosystem
processes depend; therefore, O/E can be easily interpreted by researchers, managers, policy
makes, and the public. Second, O/E is universally spatial, which allows direct and meaningful
comparison throughout thate on a sitespecific scaleThis is particularly important for Utah, where
streams vary considerably from higltitude mountain envinments to the arid desert regions. Third,
its derivation and interpretation do not require knowledge of stressors in the region; it is simply a
biological measuring tool. Finally, the value of O/E provides a quantitative measure of biological
condition.
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Model Construction and Performance

Construction of a RIVPACS model for Utah began in 2002, which involved developing and evaluating
dozens of models. Details of model development procedures can be found els€Valnkees( al.,

1996; Moss et al. 1999Wright et al., 1993; Wright 1995). Additionally, specific detailed

instructions can be viewed on thiestern Center for Monitoring and Assessment of Freshwater
Ecosystemwvebsite and thé&PAwebsite. A brief summary is provided here to help the reader

better understand Utaho6s model results and subs

As mentioned earlier, predict i oallydronoréferemosiee ct ed 0
collections made throughout Utah. Reference sites are those that represent the reference conditions in
different biogeographical settings throughout Utah. The initial list of candidate reference sites is
independently ranked by dérent scientists familiar with the waterbodies. Only reference sites with a
consensus representing best available conditions are used in model development. Subsequent

reference sites are added using scores from reference scoring metrics developedtelwsits nd

averaging with independent rankings from field scientists.

Some of the calculations involved in obtaining the list of expected taxa are complex. A heuristic
description of the steps invol v eAdsessmeMehodsdi ct i ng
The first step in model development is to classify reference sites into groups of sites with similar
taxonomic composition using a cluster analysis. Next, models are developed based on watershed
descriptors such as climatic settingckaracteristics, and stream size to generate equations that

predict the probability of a new site falling within each group of reference sites. These equations

account for environmental heterogeneity and ensure that when a new site is assessed, riéis compa
against ecologically similar reference sites. When a new site is assessed, predictions of group
membership are then coupled to the distributions of taxa across groups of reference sites to estimate

the probability of capturing (Pof each taxon fromhe regional pool of all taxa found across all

reference sites. E is then calculated as the sum of all taxa Pcs that had a greate#dlduase of
occurring at a site given the sitebds spercific e
than 50% typically results in models that are more sensitive and precise, which results in a better

ability to detect biological stress (Hawkins et al., 2000; Simpson and, R0 Ostermiller and

Hawkins, 2004; Hawkins, 2006; Van Sickle et al., 20G&vkins et al., 2015; Hawkins and Yuan,

2016; Mazor et al., 2016.

The accuracy and precision of RIVPACS models depend in part on the ability of the models to
discriminate among groups of biologically similar reference sites. An extensive list cbadedlS
watershed descriptors is evaluated for potential predictor variables in models that predict the
probability of membership within biological groups for sites not used in model consitetion.
specificGISbased predictor variables, such as saisteorology, and geography, instead of field
derived descriptors, are evaluated for a couple of reasons. FirshdSERl descriptors are unlikely
to be influenced by human disturbance and are therefore unlikely to bias estimates of expected
conditions (&lvkins, 2004). Second, these predictors are easily obtained fdoeatfon, on a site
specific basighat allows inclusion of additional macroinvertebrate samples collected by others.
Various subsets of potential predictors are evaluated in an iteratnadytical process that explores
different combinations of predictors able to explain the biological variability among reference sites.
The currerRIVPACS10del used by DWQ include$ Yariables that resulted in the most precisely
predictive model (Tablg).
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Table8. Final predictor variables used in model construction

General Category Description

Geography Mean watershed elevation (meters) from Natic
Elevation Dataset

Geography Minimum watershed elevation (meters) from
National Elevation Dataset

Geography Watershed area in square kilometers

Geography Latitude of the sample location

Climate Watershed average of the mean day of year
(16365) of the first freezalerived from the
PRISM data

Climate Watershed average of the annual mean of the

predicted mean monthly precipitation
(millimeters) derived from the PRISM data

Climate Watershed average of the annual maximum o
the predicted mean monthly precipitation
(millimeters) derived from the PRISM data

Climate Watershed average of the annual mean of the
predicted mean monthly air temperature deriv
from PRISMata.

Climate Average of the annual mean of the predicted

maximum monthly air temperature at saenple
location derived from PRISM data
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Climate Watershed average of the annual mean of the
predicted maximum monthly air temperature
derived from PRISM data

Climate Watershed average of the annual mean of the
predicted minimum monthly air temperature
derived from PRISM data

Climate Watershed average of the annual mean of the
predicted mean monthly relative humidity deri
from PRISM data

Climate Average of the annual mean of the predicted
mean monthly air temperature at the sample
locationderived from PRISM data

Climate Watershed maximum of mean 19811990
annual number of wet days

Vegetation Watershed maximum of mean 2GXD09
annual enhanced vegetation index

The RIVPACS model used for the 2016 assessments was reconsaactedrimdate broader

spatial and temporal data. Models used earlier were limited to samples from streams ranging from
second to fifth order and wer e dNovembercTheed duri ng
updated model accepts data collected from fiteteighthplus order rivers and streams with no

limitations on season of collection. In addition, new predictor variables were tested, and new and

updated reference site data were included. However, to include data collected from agencies using
differenttaxonomic laboratories, the taxon levels required adjustment, which resulted in a more

coarse resolution of taxonomy. However, the resulting model was capable of scoring nearly 1,800
samples collected across the state by various agencies.

The updated modeés nearly as accurate and precise as previous models. If the model was perfectly
accurate and precise, the O/E score for all reference sites would equal 1. Instead, reference O/E

values are typically spread in a roughly normal distribution centered\&might, 1995). Model

precision is often expressed as the standard deviation (SD) of reference O/E values with lower SDs
indicating higher model precision. The RIVPACS model to be used for the 2016 IR assessments has an
SD of 0.19, which is withintherangof oOacceptedo6 water quality mod
affected by the more coarse resolution of taxonomy and the inclusion of a few large river sites as
reference. The average reference O/E score for the current model is 1.00, which means that the

model has high precision calculating O/E values. The accuracy of the model was evaluated by
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examining the distribution of reference O/E scores across environmental settings and determined that
reference O/E values are not biased by stream size, elevati@xgoregion.

Assessing Biological Use Support

DWQ does not have numeric biological criteria. However, DWQ has narrative biological criteria
(UAC R3172-7.3) that specifynow quantitative model outputs are used to guide assessments. To
make the narrative assessments as rigorous as possible, a systematic procedure was devised to use
the RIVPACS model O/E values to determine aquatic life beneficial use dtigpoet D). Tre goal

of this assessment process is to characterize eachfélly aspportingr not supportingquatic life
beneficial uses.

Figure 2. Decision tree for making biological assessment decisions

Utah currently assesses watersheds based on estalflidsedlthough many AUs contain a single
biological monitoring location, some AUs contain multiple sites. In such instances, DWQ staff examines
available data to determine if multiple sites in an AU score similarly. When comparisons suggest that
sites in om AU are ecologically similar, O/E scores from all sites in an AU are averaged for

assessment purposes, provided that conclusions of biological condition are similar. If O/E scores differ
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