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SUBJECT: Request for'Water Quality Board to approve a hardship grant for a maximum of
$1,000,000 to conduct research for support of Phase 2 of the Utah Lake Water Quality Study

The Division of V/ater Quality is conducting a two-phased water quality study on Utah Lake to
determine the role of excess nutrients on impairments to the aquatic life and recreational
beneficial uses and to determine appropriate nutrient levels in the lake. Hardship Grant funding is
requested to assist the Division in obtaining contractual assistance to complete Phase 2 tasks
defined below following an overview of ongoing Phase i efforts.

Phase I Overview
DV/Q initiated Phase I of the Utah Lake study in 2015 inresponse to nutrient related impairments
identified in DV/Q's Integrated Report and in response to harmful algal bloom events on Utah
Lake in recent years.

Phase 1 of the study consists of five work elements led by DWQ stafîand representative
stakeholder subcommittees. DWQ anticipates completing the majority of the Phase 1 work
elements in20|6 and launching a Phase 2 study to identify appropriate nutrient management
scenarios in winter 2016-2017.

Phase 1 work elements and related progress are discussed below with additional information
available in the attached work plan document and the DV/Q project webpage
(htþ ://deq.utah. gov/locations/U/utahlake/utahlake.htm) :

1) Støkeholder Outreach and Publìc Involvement
DWQ is committed to a stakeholder and public involvement process to facilitate transparent
decision making with engaged stakeholders to help guide decisions and outcomes for the Utah
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Lake Water Quality project. The plan is built on the belief that good stakeholder participation in a

water quality project involves: 1) informed Water Quality Subgroup members who understand the

elements of the scientific principles and regulatory process that underpin DWQ's decisions; 2)

purposeful public meetings at appropriate milestones in the project; and 3) transparent and

documented public input into DWQ and partners' work products.

DWQ assembled a large group of stakeholders representing a broad range of interests in the

watershcd including rcpresentatives from local municipalities, POTV/s, and state anrJ local

govemmcnts. In addition to this group, DV/Q created a subgroup of stakeholclers to inform

áecisions for each of the following work elements: data and information management, beneficial

use assessment, nutrient loading, and model development. These subgroups are responsible for

defining the lakes' hydrologic and ecologrcal processes, ciata gaps anci future research neecis, anci

alternatives that are politically, financially, and technically feasible.

2) Datø ønd Informøtion Mønagement
This element will consolidate and synthesize all data sources, make it available to stakeholders,

and coordinate ongoing and future monitoring activities on Utah Lake. DWQ has met with the

Data and Information Management Subgroup to coordinate ongoing monitoring activities and

itlentify tlata sour,res available to this study. This information is ourrontly being compiled into a

centralized dâtabase that will be the foundation for data analysis for the beneficial use assessment,

load analysis and modeling work elements.

3) BeneJi,cial Use Assessment
This work element will evaluate all available data in the context of the lake's designated

beneficial uses and its existing uses, including the narrative water quality standard. The initial

results of this work are reflected in the 2016 Integrated Report. The report is available for public

comment on our website through September 9th,20l6
(htþ://www.deq.utah.gov/ProgramsServices/programs/water/wqmanagement/assessment/
cunentlR2016.htm). Forthcoming work on this element will include an investigation of
appropriate recreational use designations to protect recreational users and an assessment ofaquatic

tifã 
"r" 

designation to include evaluation of early life stages. DV/Q will also evaluate TDS and

cyanotoxins to assess support of the agricultural and secondary water uses, respectively'

4) Load Annlysis
óWq is deveioping a bulk phosphorus load analysis to update estimates developed during the

initiaistudy completed in 2008. As requested by the POTV/ community, the loading estimate

would provide more detailed estimates of tributary loading to the lake and more accurately

account for wet-weather events and low flow conditions. We intended to apply a load duration

curve approach using tributary and Discharge Monitoring Report data to charactetize loading for

spring iunoff, storm runoff, low flow periods, and seasonal load distributions. This work will be

completed in the coming months as data become available.

5) Model Selectíon ønd Development
DV/Q has been working with the modeling subgroup of stakeholders to determine the most

appropriate approach for simuiating water quality in Utah Lake. DV/Q evaluated a number of
pãi"niiut watór quality models to determine their ability to simulate water quality dynamics

ãbserved in Utah Lake while utilizing current available datasets. The final documentation for this

12



Page 3

selection process, detailing the preferred approach, was completed and circulated to the modeling
subgroup.

Howevet, we have momentarily delayed work on this effort to determine if a proposal by the
University of Utah will meet the needs of DWQ and the Utah Lake stakeholder group. The
University of Utah recently received a grant from the EPA to characterize eutrophication in the
Jordan River and Utah Lake watersheds in response to climate change. The proposal utilizes the
same suite of modeling tools proposed by DWQ and we are working with the University of Utah
to develop a collaborative model package to meet the needs of DWQ and stakeholders and to
avoid development of competing products.

DWQ will meet with the water quality model stakeholder subgroup in late August to determine
the best path for collaboratively completing this work.

Phase 2 Overview
Phase 2, scheduled to begin in early 2017, will further investigate water quality conditions in Utah
Lake and will result in one of three alternatives: 1) Total Maximum Daily Load, 2) Site Specific
Nutrient Criteria, or 3) Use Attainability Analysis, should it be determined that nutrient
concentrations in the lake are being attenuated naturally thus obviating the need for a more
extensive nutrient control strategy.

The water quality model developed in Phase I will serve as the primary tool to evaluate the water
quality and ecological responses expected from a reduction of nutrient inputs and the carp removal
effort. This will require a greater understanding of the unique biological, physical, and chemical
interactions in the Utah Lake system.

The research questions presented below generalize the areas ofresearch intended for this funding
request. These questions will be fully developed by the Utah Lake Stakeholder group at the
completion of Phase 1.

What is the ecologícol í4fluence on u:ater quo,lítg condìtíons ìn Utq.h Lq.ke?
o How do carp populations influence water clarity and nutrient cycling?
o Is it feasible and desirable to shift Utah Lake from a turbid water stable state to clear water

stable state?
¡ Do historical nutrient conditions recorded in the paleo record demonstrate a shift in

ecological condition?
o What a¡e realistic ecological endpoints for Utah Lake?

What are the chqracteristics of nutríent loo,dìng to Uto_h Lo.ke
o 'What 

are túe origin, timing, and magnitude of nutrient loading from point and nonpoint
sources in the watershed?

o How will nutrient loading characteristics change with increasing population and
urbanization?

o How does biological uptake and nutrient cycling influence tributary nutrient loading
seasonally?
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What ís the role of internoÌ lake processes o¡t nutrient cyclíng olnd biologícol
auaílabilitg?

o What is the influence of phosphorus mineralization on in-lake nutrient concentrations?
o How do the physical properties of Utah Lake (wave action, temperature, turbidity)

influence water quality?
o What is the role of the food web on nutrient cycling in Utah Lake?
o How does legacy loading of nutrients from lake bed sediments influence water column

nutricnts?

What qre the øpproprìøte beneficíalusesfor Utah Lake?
rrtl, a :, 11, - l- -:---.1 ---^+^,^ ---^l:+-, ^^-J:¿:^- ^f lT+^L T ^1-^ î^- -^^-^^+:^-^1 -,^^-^')o WIIAL lS Ulç UËSflt,Ll WAtçl t{U(1rrtJ VLrllLllllull Ut LJLóIIT lJét-t\rv l\Jl ¡vvi.vútllurrol uðvrrl

o Do recreationists change behavior based on water quality conditions?

Can Harrnful Algal Blootns (IIAB) be predícted. ìn Utah Lake?
o V/hat is the linkage between in-lake nutrients and presence of harmful cyanobacteria?
o V/hat indicators of water quality physical characteristics can be used to predict HABs?
o How can satellite imagery be used in conjunction with in-lake rnonitoring sondes to

ruronitor and predict blooms?

What are the econotníc øind socíql costs of IIABs ínUtq"h Loke?
o What was the total economic cost associated with the July 2016 HAB event?

o What indicators of water quality physical characteristics can be used to predict HABs?

What sre the potentìol tresttne¡tt optíonsfor IIAB euents ín Utah Lake?
o Are there viable options for mitigating intemal nutrient loads?

o Are there economically and environmentally viable treatment options for HABs?

DWQ intends to complete Phase 2 related research by 2019. Following completion of these

studies, the results will be incorporated into either a site-specific standard, TMDL or Use

Attainability Analysis.
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BACKGROUND
Utoh Loke is o highly productive loke thqt experiences extensive olgol blooms in the lote summer ond foll
(Psomos ond SWCA,2OO7). Utoh Loke is considered hypereutrophic which meons it is very nutrient rich ond
con be chorocterized by frequent ond severe nuisonce olgol blooms qnd low tronsporency. Concerns
ossocioted with elevoted nutrient concentrotions include the growth of nuisonce phytoplonkton ond periphyton,
low dissolved oxygen, elevoted pH, ond the potentiol for cyonoloxins from blue-green olgoe.
utoh Loke wos listed on utoh's 2004 0303(d) l¡st for exceedonces of the stote criterio for totol dissolved
solids (TDS) concentrotions qnd exceedonces of the pollution indicotor volue for totol phosphorus. A TMDL
study wos initioted in2OO4, ond o volidotion ond evoluotion report (Psomos,2005) ond pollutont looding
ond impoirment ossessment report (Psomos ond SWCA,2OOT\ were completed. Action on the TMDL wos
subsequently suspended to evoluote the effects of invosive corp removol by the Division of Wildlife Resources
ond to better understond the relotionship between meqsured totol phosphorus concentrotions ond observed
impoirments to the loke's designoted beneficiol uses.

Since the Utoh Loke study wos produced, l0 yeors of focused doto collection on the loke ond its tributories
will permit the Division of Woter Quolity to evoluote in more detoil woter quolity effects on beneficiol uses,
woter quolity trends, ond linkoges to the monogement gools of Utoh Loke. The Division of Woter Quolity
(DWO) hos developed this workplon to chort the poth forword towords evoluoting the impoirment on Utoh
Loke, developing tools thot con be used to moke woter quolity reloted decisions, ond incorporote the work of
stqkeholders ond portners olso working on Utoh Loke.

DWQ will spend 2O15-201ó dedicoted to confirming ond volidoting impoirments in Utoh Loke by ossessing
chemicol ond biologicol tronsformotions os reflected in phytoplonkton, zooplonkton ond fish obundonce doto
to determine chonges in ecosystem heolth. With this robust doto set, DWQ will produce o woter quolity
model thot reflects current odvoncements in predicting the effects of nutrients in shollow loke systems to help
better identify woter quolity endpoints. Additionolly, DWQ is dedicoted to understonding the frequency,
occurrence ond impoct of hormful olgoe blooms (HAB) in Utqh Loke.

This document detoils the steps DWQ willtoke from 2015 through 2019 to better understond, ossess ond
moke informed monogement decisions to improve the heolth ond function of Utoh Loke.

Poge 2
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OBJECTIVES
The key questions this workplon is designed to onswer the following questions in two phoses:

Fhsse l:
1. Whot ore fte current woter quolity concerns in Utoh Loke? Do the current doto reflect historic

impoirments, or new woter quolity impoirments exist in the loke? Whot trends do the woter quolity

porometers indicote? Should the woter body be delisted from the current TDS ond phosphorus listings

bosed on o full ossessment of current conditions?

2, Whot ore the connections omongst the woter quolity porometers ond effects on oquotic life? Hove

woter quolity chonges coincided wilh chonges in fish populotions, mocroínvertebrole populofions,

phytoplonkton ond zooplonkton species obundonce?

^ 
a --- ar- - -.-----¡ ..-^- -t I l¡-L I ^1.^ -^fl^-+^.t l^ +L^ atecant l^o^afi^i^l ,,.o ^f an infraa¡¡ant nrimnrw
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contoct (28) woterbody? Does the recreotionol use survey (completed by Utoh Loke Commission)

support upgroding the Loke from o 2B to o frequent primory contoct (24) use?

4, Whot is the influence of nutrient looding, from both point ond nonpoínt sources, in driving the

productivity of Utoh Loke? How does nutrient looding vory by seoson ond by hydrologícol condition?

Whot ore the currenl sources of nutrients, ond the future expected sources, ond how would chonges in

the nutrients offect woter quolity conditions of the loke?

5. Whot is the oppropr¡ote monogement gool for the loke, i.e. should the loke be cleor or turbid? Hos

the loke ever been ln o cleor stote, ond lf so, is restorolion lo o cleqr lqke s desirsble ond

ochievoble gool?

6. Whot is the quolity of woter, including nutrients, olgoe, ond orgonic motter, thot ís exported from

Utoh Loke to the Jordon River.

Fhçse ?:

Following Phose l, Phose 2 will be informed by doto gothered ond qssessed during Phose 1, including oll

woter quolity doto collected os well os o beneficiol use ossessment, o pollutont source ond nutrient looding

onolysis, ond o predictive woter quolity model. Three potentiol olternotives or o combinotion thereof for

Phose 2 hove been identified os A) o TMDL for Utoh Loke bosed on current impoirments, B) Site Specific

Stondords for impoirments resulting from noturol, un-olteroble conditions thot preclude ottoinment of slote

criterio, ondf or C) o Use Atto¡nob¡l¡ty Anolysis of Utoh Loke's designoted beneficiol uses.

PHASE I SCOPE OF WORK

Tqsk ? ¡ 5tsåce$xoEder Outrede h qnd P¡¡blåa ånvolventent

DWQ hos outlined o public involvement process to communicote current informotion ond reseorch ond ensure

colloborotíve decision moking with engoged stokeholders to guide next reseorch steps ond wofer quolity

improvement octions for Utoh Loke's future. This plon is built on the belief thot good stokeholder porticipotion

in o woter quolíty proiect involves I ) on ínformed Woter Quolity Subgroup who understonds the elements of

the scientifíc prínciples ond regulotory processes thot underpin DWQ's decisions; 2) purposeful public

meetings ot oppropriote milestones in the proiect, ond 3) tronsporent ond documented public ¡nput ¡nto DWQ

ond portners' work products.

Wqter Quolity Subgroup

Poge 3
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The stokeholder community interested in the outcome of this workplon for Utoh Loke is brood. The experience
of stokeholders responsible for monoging Utoh Loke will be criticol in identifying doto gops, understonding
the wotershed ond loke's hydrologic ond ecologicol processes, ond developing o poth forword thot is

politicolly, finoncíolly, ond technicolly feosible. DWQ hos initioted o Utoh Loke Woter Quolity Subgroup, os
defined in Toble l. To be odded to this list, pleose contoct DWQ directly.

Toble l. Utoh Loke Woter Quolity Subgroup

Ann Menill

Borl Forsylh

Bort Simons

Ben Holcomb

Ben Sliremon

Bruce Word

Srycc Lorsen

Corl Adoms

Chodty Gib¡on

Chds Cline

Chds Crnich

Chris Keleher

Croig Bostock

Dole Goodmqn

Don Polt¡

Dovid Richords

Dee Chcmberloin

Dennis Sorensen

Deon Giles

Eddy Ccdet

Deportmcnt of Noturol Resources-

Woler Resources

Jordon Volley Woter
Conservoncy District

Provo City

Utoh Div¡sion of Woter Quolity

Forest, Fire ond Stote Londs

Forsgren Associotions

Utoh County Heolth Deportment

Utoh Division of Woter Quolity

onnmerrlll@utoh.gov

bortf@ivwcd.org

bsimons@provo.org

bholcomb@utoh.gov

bstiremon@utoh.gov

bword@forsgren.com

brycel@utohcounf y.gov

corlodcms@utoh.gov

Utoh Slote Porks

U.S. Fish ond Wildlife Services

Utoh Deportment of Agrículture
ond Food

Utoh Deportment of Noturol
Resources

Utoh County Hcolth Depoamcnt¡
Wotêr Quol¡ty Progrom Monogcr

Americon Fork Cify

Solt Loke County Fish ond Gome
Associotlon

OreoHelix Consulting

Sponísh Fork

Pleosqni Grove City

Utoh Volley Universiry

cho ritygl bson@utoh.gov

chris-cline@f ws.gov

ccrnich@utoh.gov

christopherkeleher@utoh.gov

croigsb@wohcounty.gov

bonhomen59@icloud.com

don-ko ren3otts@msn.com

oreohelÌx@icloud.com

dee-vo lerie@hotm q il.com

dsorensen@sponishfork.org

dgiles@pgclry.org

codeted@uvu.edu

Poge 4
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Erlcq Ooddl¡ Ulqh Dlvir¡on of Woter Quollty egoddis@utoh.gov

(llenn Tonner

Grog Coiling

How¡rd Denney

Jokc Vcnderlcan

Jo¡on Broome

Utoh County

Brlghqm Young Unlvcrslry

Amcrlcon Fork Clty

Uroh Dlvl¡ion of Wotêr Quollly

Forsgren Assoclqtlons

Glcnt.ucpow@utoh.gov

Joy Olson

Joff O¡termlller

Jercme Ooslo

Utoh Deponment of Agrlcuhure

ond Food

Utoh Dlvls¡on of Woler Quollty

Utqh Srote Unlvertlly

City of Woodlond Hllls

loyolsen@utoh.gov

Jody Stoneo

Jordon Culllmore Llndon Clty

Klm ttruther¡ Clry of Lehl kstrulhers@lehl-ul.gov

lourc Ault Forcslr¡ Flrc ond StqrE Londs

Poge 5
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lqwrence O. Burton Orcm Cíty

Mork Forme¡

lgburton@oremorg

Mclt Howcrd

Boothe

fvllke Rqu

Neol l¡llinterfon

Ronro¡h @oel

Utoh Dlvlslon of Wldlife
Resources

Dlvislon of Wildllfe Resources

Utoh Lokê Commission

Centrol Utoh Wotèr Conservoncy

Dlstrlcf

Orem Clty

University of Utoh

Reed S. Price

Rick Cox

Orem €ity

Aecom

Rushforth Phycology

rsprlce@orem,org

Scroh.lohncon

Scolt Bl¡d

lrent 8rl¡tol

CcntrolUtoh WdtêrConservoncy soroh@cuwcd.com
Dislrìct

Mopleton Clty opleton.org

Poge ó
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Ty Huniw

Tyler Murdock

Utoh Stqte Pqrks

Solt Loke Clty

tyhunter@utoh.gov

tmurdock@utoh,gov

The Woler Quolity Subgroup will contribute to the study in the following woys:

1) All technicol documents ond onolyses will be provided to the Woter Quolity Subgroup before being

finolized. Comments from the Woter Quolity Subgroup will be occepted in written form ond DWQ will

provÍde q comment rêsponse summory for eoch document.

2) Uroh DWQ stoff wíll present onolyticol methods ond findings to the Woter Quolity Subgroup before being

finolized. Meetings will be scheduled ot key mileslones in the Utoh Loke woter quolity study. These milestones
-- !- -l---l- -l !-- Er--.--- ô -¡ ¡L^ ^-l ^l ¡L:- l^-,.-^-+

lJf t' lltcluugu lfl I lgulË z l¡l llll; l;ltu vl llll) uvlullrËllr¡

3) lndependent studies conducted by members of the Woter Quolity Subgroup moy be incorporoled into this

work plon to provide o comprehensive understonding of Utoh Loke woter quol¡ty.

Stqkeho lder Consu llqlion
DWQ will engoge with stokeholder groups throughout the implementotion of this workplon. ln oddítion to the

Utoh Loke Commission, DWQ will consult with the Utoh Loke POTW consortium when importont documents ond

decisions oriso. DWQ onticipotes thot through engoging the Utoh Loke Commíssion, involved stcrkeholders con

request odditionol engogement with lheir respectíve ogency or group.

Utoh [qke Coordinolor

DWQ supports the creotion of o locol wotershed coordinotor position for the Utoh Loke wotershed. DWQ

recognizes the need for ensuríng dedicoted locol represenlotion ond will explore options with portners to

recruit ond support o wotershed coordinotor position forthe Utoh Loke wotershed in 201ó.

Public Meetings

Public meetings will be the primory venue for the public to leorn obout fhe proiect, osk questions, ond

contribute knowledge. DWQ will orgonize ond focilitote public meetings to be scheduled ot key proiect

milestones. Moteriols for public meetings will be bosed on DWQ work products for eoch milestone. Eoch

public meeting will begin with o presentot¡on of completed work followed by o presentotion of next steps for

the proiect. The meetings will conclude with on open discussÍon of the completed work ond the methods

proposed. The overoll obiective of eoch meet¡ng ís to present the progress ond future direction of the proiect

in on eosy-to.understond formot, while olso soliciting ideos, doto, informotion, ond opinÍons from the public

ond stokeholders.

DWQ will use fhe Utoh Loke Commission's comprehensive membership dotobose os the moin resource for

inviting porticiponts to these meetings. We will olso engoge boord members from eoch of the POTWs

surrounding Utoh Loke to porticipote. Additionolly, DWQ will use the Provo Ríver Wotershed Council's

listserv ond the Centrol Utoh Woter Conservoncy Districf's listserv to publicize upcoming meetings ot leost one

month in odvonce. A colendor of events reloted to Utoh Loke Woter Quolity con be occessed ol:

http: f f www.deq.utoh.gov/Divisions f dw q f w oter-quo lity-co lendo r.htm.

Deliverobles:
l. Utoh Loke Symposium/Workshop

PogeT
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2. Presentotíons to Utoh Lqke Woter Quolity Subgroup ot key proiect milestones (estimoted I
presentotion every 4-ó months once workshop begins)

3. Up to 2 public meetings/yeor
4. Meetings w¡th key stokeholder groups qs requested or necessory.
5. Comment response summory for ollwork products produced by DWQ ond reviewed by the Utoh

Loke Woter Quolity Subgroup (Toble I ).

Tqsk 2: DolE qnd lnforrnot¡on fvlsnqgement
Vorious ogencies ond orgonizotions hove been monitoring the ecology ond woter quolity of Utoh Loke qnd its
tríbutories for mony yeors. DWQ wíll compile oll qvoiloble doto from portners ond other groups into o doto
monogement system thot con be used for the remoinder of this workplon ond by others for their own
onolyses. DWQ onticipotes the development of four seporote dotoboses, one eoch for chemicol doto,
hydrologic doto, bíologícol doto, ond physicol doto.

Dolo ocquisilion
Toble 2 summorizes the sources of doto thot DWQ íntends to ocquire ond compile for use ¡n the Utoh Loke
woter quolity study. DWQ welcomes lhe submission of odditionol dotosets provided by ocodemic ínstitutions,
other ogencies, ond portners.
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Uses in Utoh Loke

Woter Quol¡ty Study

Spotiol Extent SourceTemporol ExlenlDoto Type

Utoh Loke Woter Quolity Work Plqn 2015-2019

Toble 2. Summory of doto to be used in Utoh Loke woter quolity study. . Other doto will be used os deemed

useful ond importonl.

Woler Chemislry Dotobose

Woter Chemislry Model
Colibrotion/vo lid otion,

lood onolysis,

beneticiol use

g!!ê!!mcnt

Sediment Core Dota Historic conditions of
Uloh Loke. lndicotes

whether it is possible to

heod towords o cleor
stote or o turbid stote.

I 990-201 2 and 1995-
2014 (Number siles

sompled during eoch

month)r 1995 {Moy, 1;

July, 4¡ Sep, 3), 1997 (Jul,

5; Sep,5), 1999 (Jul,7;
Aug, 5); 2001 (Jul, 5; Sep,

5l,2OO2 (Jun, 5¡ Aug, 5,

Oct,21,2003 (Jul, 5),
2OO4 lJun,5; Jul, ó; Sep,

1), 2005 (Jun, ó; Jul, ó;
Aug,2¡ Sep, 5), 200ó
(Moy, ó; Jun, ó; Jul, ó;
Sep, ó), 2OO7 Qvn,6¡ Jvl,

6¡ Aug,6¡ Sep, 5), 2008
(lul,7; Avg,7; Sep, 8),

2009 (Jun, 8; Jul, 8; Aug,

8; Sep, 8; Oct, 8), 20ì 0
(Jun, 8; Jul, 8; Aug, 8; Sep,

l ), 201 t (Aug, 8; Sep, 8;
Oct, 8), 20ì2 (Moy, 8; Jul,

8; Aug, 8; Sep, 8), 201 3
(Jvn,7¡ Jul,8; Sep,8¡ Oct,

5),2Ol4Qun,8; Jul,7¡
Sep, ó; Nov, ó)

Once

4917310, 4917320,
4917370, 4917390,
4917450,4917500,
4917 520, 4917600,
4917770

4994790, 4994950,
4994960,4995038,
4995O4O, 4995120,
4995200, 4995250,
4995260,499541O,
4995420, 4995440,
4995580, 499ô000,
4996020,499ó030,
4996100, 4996'.190,
4996280,499ó31 0,
49964'.t0,4996550,
4996560, 4996570,
4996690,591 9850,
59r 98ó0

3 siles ot Utoh Loke

Outlet (o, b, c). l0
more somples

collected but not

onolyzed.

DWQ (Lenoro Sullivon) * See

Afochment I for more

informotion.

CUWCD ond Poyson, Solem,

Sponish Fork, Springville, Provo

WWTP

UVU (Eddy Codet)

Hydrology Dotobqse
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Utoh lqke Wcter Quqlity Work Plon 2Ol5-2019

Hydrology

l{igh Frequency Þotcbose

Model
collbrorion/volid ollon,
lood onolysls

Vorlcd 09282000,
093r 2ó00,
09312704,
t0147000,
10147500,
I 0r 48200,
r 0r 48400,
r 0r 48500,
r0148510,
'r0r49000,

r0r49400,
r 0r 49500,
r 0r 50000,
r 0r 50500,
ì 0l 52000,
t0r 5200r,
t0t52500,
10152700,
r0153000,
r 0153r 00,
I 0r ó0800,
r0rór000,
I 0l ó1 500,
t 0r ó2850,
I 0l ó3000,
r 0l ó4500,
I 0l ó5500,
r 0r óó000,
r 0l óó430,
r 0l óóó05

USGS *See Atlochment 2 for
morc lnformotlon.
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Confinuous ¡onde
dalo ln loke¡ (DO
pH, Temp,
conducflvlly)

Bencflclol use
glsê5smênl

30 mfnuts lntervols.
8/30/2005-e /7 /2Ao5

Orcm (nccr'Powell
Slough), Neor
Tlmponogor WWTP
Outlel (dsep qnd

shollow), Jordan Rlvqr

outlei {dccp), Long

Bor, Provo Boy
(deop), Sponish Fork

Doltq

ÐW8 (Suzon Tohlr)

Bcncflclol u¡c
caressmcnl

mlnute lntcrvql¡.
5 /2,6 / 200:8- 6 / 1 3 / 2oog

Jordon Oullcl (Suzon Tehlr)

doto in lcke¡ (Do,
pll, Teùp,
condueflvlty)

Bcneflolol uoc

o¡¡cssmcnl. ¡\s¡osg

wlth ehcmlcol woter
quollty to doteimlne
chongos in ccosystom

hoqlth.

l4 (Nr,rmbor rllrr
snmplcd durlng coch

monlh)r 1995 (Scp, I ),
1997 (Scp. I ), 1999 (Aus,

I )¡ 2001 (Sep, 4), 2005

{8qp"4}, 200ó ($cp, 3r),

20OZ (Aug, l¡ $ep, l)r
200.9 (Jun, 4, Jv|,714v$'
h8çp¡7,2009 uuru z¿

Jul, 8¡,Àu9,7¡ Oa, 8),

201 0.(Jun, 8¡ Jul, 8¡ Avgr
8r),201 I {Aug, 8¡ Sop, 8r
Ocl, E),201 2 (Msy,8¡ Jul,

8; Avg.1 ¡ Sep, 8}

USU (Jorcmo Goalo)
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Zooplonkton Assess with chemicol
woter quolíty to
determine chonges in

ecosystem heolth

1995 {Jun-Oct), 199ó

{Jun-Sep), 1997 (Moy-
Oct), 1998 (Jun, Jul, Sep),
2002 (Jun-Dec), 2003
(Jon, Feb, Apr-Oct), 2004
(Feb-Apr, Jun-Sep, Nov),
2005 (Feb-Oct),2008

{Sep-Nov), 2009 (Apr-
Nov),2010 (Moy-Oct),
201 I (Sep-Novl,2O12
(Moy, Jun), 2013 (Moy-
Oct), 2014 (Moy, Jun,

Aug-Oct), 20.l 5 (Moy-Oct)

2002-2005,2008-
20lO: ó locotions
wilhin Provo Boy.
201 t -201 5z I
locotions {eoch
including o pelogic
ond littorol sompling
stotion) w¡thin Utoh
Loke (os USU lobels
them I E, I W, 2E,

2W,38,3W, 4E, 4W
ond PB)

USU *See Allochment 3 for more
informotion,

Fish dsto Overoll species
obundonce

Corp removol Biomoss reduction June Sucker Recovery
lmplementolion Progrom (Mike

Mills)

Doto Anolysis
l. DWQ will identify, compile, review, ond onolyze doto for Utoh Loke ond its tributories from l99O to

present.

2. Stotisticol onqlyses of these doto will be executed spec¡fic to potent¡ol chonges in, ond interoctions
omong the woter quol¡ty, phytoplonkton, zooplankton ond other biologicol ond chemicol ecosystem
components. Stotisticol tests will be opplied to determine whot chonges omong vor¡obles ore
ossocioted with chonges in doto ond how they interrelote. A seosonol onolys¡s will olso be completed
to identify seosonol voriotion in the pollutonts ond biologicol populotions of concern ond to explore
whether mult¡voriote mixed effects opprooches (both lineor ond non-lineor) moy be more robust ond
oppropriote qpprooches to detect chonges not only omong yeors. but temporol ond seosonol.

3. Anolyses will be conducted to evoluote poss¡ble woter quol¡ty porometer trends.
4, Spotiol or temporql gops in the doto will be identified to ossess if ony odditionol sompling thot moy

be required ond supplementol mon¡tor¡ng recommended. We olso w¡sh fo determine relotionships
omong water quolity, zooplonkton ond phytoplonkton w¡th h¡gher trophic levels (mocroinvertebrotes
ond fishes) in oddition to onthropogenic drivers of chonge including corp remoyol ond drought (loke
level).

Dqtqbqse Developmenl
l. ln colloborotion wilh stokeholders, DWQ will insure thot oll doto collected by outside reseorchers,

ogencies ond entities is occounted for ond stored ot o centrol locotion wíthin DWQ. DWQ will review
oll relevont reports ond literoture lo develop o synthesis document thot summorizes relevqnt ospects
of the ecosystem, woter quol¡ty, fish monogement, ond recreotion. Other resources thot should be
incorporoted into the synthesis should be provided to DWQ in foll 2015.

2. DWQ will gother oll currently ovoiloble doto ond house it in o DWQ Utoh Loke Woter Quolity
Monogement Dotobose. This dotobose will include post woler chemistry, flow doto, high frequency
doto, zooplonkton, phytoplonkton, fish ond mqcroinvertebrote studies.

3. DWQ will use Excel to orgonize qnd mointoin the dotobose.

Online Dolobose
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DWQ will estoblish ond utilize o website specif¡c to Utoh Loke woter quolity. lt is found ot:

http://www.deq.utoh.gov/locotions/U/utohloke/utohloke.htm

This poge will be the centrol online locotion for items reloting to lhe Utoh Loke workplon, relevont doto ond

literoture, document drqfts ond public onnouncements ond meetings. A link to the Excel dotobose will be

included with oll relevont Utoh Loke doto.

Lilerqlure Review

DWQ will compile ond revicw qll ovoiloble ond rclcvont reports, studies ond investigotions completed for

Utolr Loke, its tributories ond wotershed ond develop o synthesis document. lncluded in this literoture review

will be o thorough evoluotion of LoVere Merritt's poper "Utoh Loke: A Few Considerotions" (Morch,2O14l

ond o formol written response.

Deliverqbles:

1. The creotion of Excel dotoboses thot includes oll ovoiloble woter chemistry, flow doto, high frequency

doto, zooplonkton, phytoplonkton, fish ond mocroinvertebrote studies for Utoh Loke ond tributories.

2. A compilotion ond summory of oll reports, studies ond investigotions relevonl to Utoh Loke ond its

tributories. Summory ond review of LoVere Merritt's 2O14 poper.

3. Doto gop onolysis ond summory of odditionol monitoring needs (determined os port of the Utoh Ldke

Foll 2015 workshop ond model development doto gop onolysis).

Actions/Decisions thot will be informed:

A robust ond complete doto set will provide o solid foundotion on which to build the predictive woter quolity

model ond determine trends in conditions over time. The model will olso help identify gops in doto thot will

be collected in 20ló. Additionolly, it will olso ollow for on ossessment of impoirment, delisting ond possible

refinement of ossessment unit oreos.

A doto gop onolysis will be done to inform whot is necessory to somple in summer 2O16.

Combined with Tosk 3, these doto onolyses will inform the possible upgroding of the recreotionol use closs

designotion to 2A (protected for frequent primory contqct recreotion where there is o high likelihood of

ingestion of wofer or o high degree of bodily contoct with the woter. Exomples include, but ore not limited to,

swimming, rofting, koyoking, díving, ond woter skiing.)

A thorough doto onolysis will olso help 1o determine ¡f Utoh Loke is experíencing on ecosystem shift from o

turbid stote, dominoted by free-flooting olgoe thot reduce woter clority ond limits rooted oquotic vegetolion

growth to o cleor woter stote, dominoted by rooted oquotic plonts thot reduce resuspension of bottom

sediments ond potentiolly phosphorus updote by cyonobocter¡o.

leisk 3: Benefåcåcrå l.åse Assessrv?erìË

Utoh Loke is protected for the following designoted uses:

2B Protected for ínfrequent primory contoct recreotion such os booting, woding, or similor uses.

Protected for worm woter species of gome fish, including the necessory oquotic orgonisms in their

food choin.

3B

3D Protected for other oquotic wildlife.

Poge I 3
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4 Protected for ogriculturol uses including irrigotion of crops ond stock wotering.

Utoh Loke wos listed on Utoh's 2002 303(d) list for exceedonces of the stote wofer quolity pollution indicqtor
threshold volue for totol phosphorus (TP) of 0.025 mg/L, ond totol dissolved solids (TDS)for irrigotion ond
stock wotering of 1 ,2OO mg/L ond 2,000 mg/L respectively (Utoh Administrotive Code R3 17-2-14). The
worm woter fishery benefíciol use of the loke is identified os being impoired due to excess TP ond blue-
green olgol dominonce ond the ogriculturol beneficiol use is listed os impoired due to high concentrotions of
TDS.

Woter quolity doto will be evoluoted using DWQ's current ossessment methods to determine whether the lqke
is violoting Utoh's numeric or norrotive stondords. ln oddition, supplementory doto ond informotion will be
used 1o evoluote eoch use in Utoh Loke.

Aquotic Life

DWQ will onolyze temperoture, DO, pH, toxic metols, phytoplonkton ond zooplonkton doto, ond trophic
stote grob somple doto olong with ovoiloble high frequency doto to evoluote if requirements for worm
wqter oquotic species ond orgonisms ore currently being supported.

Recreqlion

ln 2013, the Utoh Loke Commissíon conducted o survey on the uses of Utoh Loke. The doto from this report
will chorocterize the current recreotionol uses in Utoh Loke, ond whether the 2B beneficiol use clossificotion
for infrequent contocl such os wodíng ond booting sufficiently clossifies the loke's uses, or if there needs to be
o use closs chonge to o 2A beneficiol use clossificotion for frequent contoct such os swimming.

Additionolly, on evoluotion of chlorophyll o, phytoplonkton ond cyonobocterio doto will be performed to
determine if nuisonce olgoe ond hormful olgoe blooms hove direct qnd indirect effects on recreotionol uses or
public perceptionsof the uses of the loke.

Secondory Wqler Uses

Utoh Loke woter is utilized extensively for ogricuhurql ond secondory irrigotion, both from within the
wotershed ond from its outflow into the Jordon River. ,An evoluotion of woter quolity doto ossocioted with
TDS ond cyonotoxins will be conducted to ossess if irrigotion ond stockwotering uses ore currently being
protected.

Deliverqbles:

l. Beneficiol use ossessment report thot oddresses oquotic life, recreotionol use ond ogriculturol woter
uses.

Aclions/Decisions thql will be informed:
1. The ossessment of dqto will determine whether current impoirments to designoted beneficíol uses

occur, ond whether the woterbody should remoin lísted on the Stote's 303(d) list.
2. The beneficiol use ossessment will inform whether Utoh Loke should be split into more thon one

ossessment unil for purposes of stondords development, TMDLs, ond impoirment determinotions.
3. The beneficiol use ossessment will inform the public heolth odvisory process for Hqrmful Algoe Blooms

(HAB) for foster sompling response ond communicotions to the public when HABs re-occur.
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Tssk 4: So{.Br€e çnd 1{ufnienå houdång Å-nulysis

A substontÍol omount of new doto hos been collected since the 2OQ7 onolysis on nutrient looding conducted

by PSOMAS. DWQ wíll compile, review, ond onolyze this new doto ond updote the looding onolysis to

incorporote o brooder set of hydrologic conditions ond nonpoint sources. The revised onolysis will be bosed

on the most recent woter quolity ond hydrologic doto ovoÍloble for tributories to Utoh Loke, os well os DMR

doto ovoiloble for eoch of the POTWs. DWQ will colculote the imporlont stol¡st¡col meosures such os minimum

ond moximum volues, meon, medion, ond vorionce. Seosonol ond trend onolyses will olso be completed to

identify seosonol voriotion ín the pollutonts of concern ond long term woter quolity trends.

The following four hydrologic conditions will be defined for tributories to Utoh Loke using USGS continuous

flow goge doto ond precipitotion doto from Utoh Loke's wotershed:

^ c^-:-- -^l+ ^^.J ..,^^Íf
- vP'rtttv rrtgrr vrrv.vrrv.r

o Storm evenls (summer ond foll)
o Roin on snow events

o Bose flow

Medion wqter quolity concentrotions for eoch tributory will be colculoted seporotely for eoch of the four

hydrologic perÍods. Medion woter quolíty doto ossocioted with eoch hydrologic condition will be poired with

doily flow volues for eoch tributory to develop o more refined looding onolysis for phosphorus ond nitrogen

into Utoh Loke. These lood onolyses will <¡lso be cr prinrory input to the Utoh Loke woter quolity model (see

Tosk 5). ln oddition to tributory loods, doto for wostewoter treotment plonts thot dischorge into Utoh Loke or

its tributories will be used to porse the proportion of the totol lood thot is ossocioted w¡th po¡nt source

dischorges. Finolly, work is under woy to develop q method to estimqte the nutrient lood thot runs off directly

to the loke, rother thon through o tríbutory or wostewoter dischorge.

Deliverqbles:
l. The woter ond nutrieni budget completed for Tosk 4 will be used to support the model build ond

colibrotion (Tosk 5), when possible.

2. Updoted woter budget ond flow doto for Utoh Loke ond tributories. Written chorocterizotion ond

evoluotion of the woter quolity ond flow doto for the tributories wíthin the wotershed, os well os

colculoted current loods specÍfic to distinct hydrologic events (spring runoff, storms ond dry weother)

from the tributories ond permitted díschorges using ovoiloble woter quolity, hydrologíc, ond

meteorologicol doto. Woter inflows will be estimoted using empiricol models for severol smoll

ungouged tributories.

3. Looding onolysis to identify ond quontify the wotershed sources of pollutonts.

4, Colculote pollutont loods opportioned to eoch source

5. Estimofe o wotershed-wide woter budget.

6. Summorize lood by seoson ond hydrologic condition including spring runoff, wel weolher, ond dry

weother

Actions/Decisions thqt will be informed:

l. The ossessment of doto will help determine whether there ore current impoirments to designoted

beneficiol uses ond whether the woterbody should remoin listed on the Stote's 303(d) l¡st.

2. Dote input to build the predÍctive woter quolity model.

3. Form fte bosis of pollutont lood ollocotions

4. Working olongside stokeholders, identify odditionol monitoring or future studíes.
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5. ldentify hot spots of pollutont looding thot need to be oddressed through regulotory or voluntory
progroms.

Te¡sÍ< 5: fVnodeã Þecrelopmenå
DWQ will develop o \r/oter quolity model for Utoh Loke to evoluote the relotionship between nutrients ond
degrodotion of benefíciol uses, specíficolly nuisonce olgoe, ond to evoluote the effects of olternotive nutrient
looding scenorios. DWQ wÍll work wíth stokeholders to select the most oppropr¡ote model to simulote nutrient
dynomícs within Utoh Loke. Exomples of models thot w¡ll be considered include the Woter Quolity Simulotion
Progrom (WASP) supported by EPA (Wool et ol., 2005) ond CE-QUAL-W2 (Cole ond Wells, 2003). The
need for odditionol reseorch ond experientiol work where it moy benefit thís study will olso be explored.
DWQ will work in portnership wirh stokeholders to determÍne prioritízotion ond funding of these studies. Such
studies could include long term plocement of doto sondes to ossess diurnol ond seosonol fluctuqtions ond
recommendotions for estoblishing nutrient torgets in Utoh Lqke.

Following ís o list of key processes thot would ideolly be represented in o nutríent model of Utoh Loke:

o

o

o

o

o

o

a

a

Mixing
o. Verticolly fully mixed
b. Loterol mixing between boys/open woter

Nutrient cyìle
o. P cycle

b. N cycle
c. Si cycle

Phosphorus ínternol looding dynomícs

o. Adsorption/desorptÍon
b. Settling/resuspension
c. Hysteresis ossocioted with P lood reduction
d. Phosphorus outputs to receiving woters (Jordon River)

DO

o. Decomposition of orgonic motter
b. Diel fluctuotion due to photosynthesis ond respirotion

pH

o. lnorgonic corbon
b. Diel fluctuotíon due to photosynthesis

Hormful olgol bloom (HAB) formotion
o. Diotoms

b. Green olgoe
c. Blue-green olgoe (cyonobocterio)

d. Algol succession from greens to blue-greens

Tronsítion from turbid stote to cleor stote, ond vice verso
o. Tronsporency

b. Phytoplonkton

c. Mocrophytes

Food web dynomics
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o. Zooplonkton

b. Benthivorous fish (corp)

c. Biodiversity/June Sucker protectíon

Deliverqbles:
l. lJloh Loke Model Seleclion Ïechnicol Memorondum summorizing ovoíloble doto, models considered,

selection criterio, evoluotion results, ond recommended model.

2. Ufoh Loke Mode! Developmenl ond Colibrofion Repod with model build ond colibrotlon methods ond

results, including rccommendqtions for supplementol clotc¡ collection to supporl model cqlibrqtion ond

volidotion.
3. Volidoted model to identify oppropr¡ote woter quolity endpoints for vorious porometers of concern,

including nutrients ond TDS.

4. Nufrienf Scenorio lechnicoi Memoroncium with methocjs onci resuiis oi oiiernoiive nuirieni monogenrerri

scenorio onolysis including effects on key loke porometers including nutrient concentrotions, olgol

concentrotions, ond olgol composition. The model will be used to simulote nutrient monogement

scenorios including reduced nulrient loodíng from the tributory wotershed ond POTWs. Nutríent

monogement scenorios could be incorporoted into o possible fulure TMDL.

These documents w¡ll include the following specifics:

l. Updole Wc¡ter Quolity Model
o. Model selection ond scoping with stokeholders

b. ComPilotion of existing doto
c. Doto goP onolYsis

d. Model build
e. Model colíbrotion ond volidotion
f. Modelcolibrotion report
g. Nutrient scenorio onolYsis

h. SummorY rePorT

2. Updote Woter Budget ond flow doto: Gother oll existing informotion on inflows ond outflows

on Utoh Loke from 2003 to present.

o. Pollutont lood onolYsis

b. Experimentol work
c. Additionol monitoring
d. Assess ¡f Utoh Loke is experiencing on ecosystem shift os o result of Corp removol

effoils
An ossessment of whether odditionol experimentol work ond doto collection is necessory will be

informed by the results of the lood onolysis (Tosk 4), doto compilotion (Tosk 2) ond the model

development ossocioted with this Tosk 5.

Actions/Decisions thot will be informed:

l. Woter quolity endpoints for Utoh Loke thot would inform necessory nutrient reductions.

2, Determine inflows, outflows, influence of evoporotion, dischorges ond effects on the Jordon River.

3. Looding onolysis results will be used to identify monogement strotegies for oddressing existing ond

future woter quolity concerns resulting from humon octivities. The results will be used to indicote

problem oreos or 'hot spots' under existing ond future lond use conditions.
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4. Experimentol work will help Ìo onswer quest¡ons thot current doto or modeling moy not be oble to
ossess.

5. DWQ is developing on ossessment methodology for ossessing high frequency ond conlinuous doto
sets. A brooder somple set will ollow o more comprehensive doto onolysis.

ó. End gools for reolistic expectotions for Utoh Loke will be determíned.

PHASE 2 SCOPE OF WORK
After completing gothering ond ossessing doto during Phose l, o beneficiol use irssessment, o source qnd

nutríent looding onolysis ond developing o nutrient model, decisions for Phose 2 will be informed. Three
olternotíves Ín Phose 2 hove been identífied os A) o TMDL for Utqh Loke bosed on potentiol current
impoírments, B) Site Specific Stondords for Utoh Loke if impoirments indicote this olternotive is best or C) o
Use Attoinobility Anolysis for different uses identifíed for Utoh Loke. Phqse I wíll olso inform odditionol
experímentol work ond doto collection in Phose 2.

AË*ernståve A: TåvnÞfu #*n {.9Ësh å"ckæ

lf confírmed impoirments on Utoh Loke ore identified, there would be couse to initiote o TMDL (Totol

Moximum Doily Lood). A TMDL identifies the totol pollutont looding thot o woterbody con receive qnd still
meet woter quolity stondords ondf or support its designoted beneficiol uses, ond specifies o pollutont
ollocotion to specific point ond nonpoint sources. TMDLs occount for oll the sources of o pollutont, including:
dischorges from wostewoter treotment focilities; runoff from homes, ogricuhure, streets or highwoys; ond
otmospheric deposition. ln qdd¡tion to occounting for post ond current octivities, TMDLs must consider future
growth thot moy increose pollutont loods.

Tqsks:
.l. 

TMDL Development wíth stokeholder involvement
o. Determinotion of the pollutont(s) of concern.
b. Colculotion of the loke's ossímilotive copocity.
c. Quontificotion of the pollutont sources to the loke.
d. Predictive onolysís of pollution in the loke ond determinotion of totol qllowoble pollutont lood.
e. AllocoÌion (wifh o morgin of sofety) of the ollowoble pollutont lood omong the different sources in

o monner thot woter quolity stondords ond beneficiql uses ore supported.
2. Possible Off-romp to Technology Bosed Phosphorus Effluent Limíts (TBPEL)

Deliverqbles:

l. Approved TMDL for Utoh Loke.

Aclions/Decisions thqt will be informed:
l. Nonpoint lood ollocqtions ond implementolion strotegies; poínt-source woste lood ollocotÍons ond

permit limits

AÉåerncËåwe &: $ãåe $pecË$ãe S$usadærds $or Uåarh Lffå{e
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ln some locotíons, the notionolly recommended oquotic life criterio moy be considered under- or

overprotective if the species in o woterbody hove different sensitivities thon those reflected in the notionol

criterio dqto set. For this reoson, site specific criterio moy be developed to oddress such conditions.

Site specific stondords moy be estoblished should noturol, un-olteroble conditions in Utoh Loke preclude

ottoinment of stote criterio. Site specific stondords provide o level of protection to the¡r respective

designoted beneficiol uses in o specific woterbody by toking into occount the biologicol, chemicol ond

physicol conditions ot the site.

Tosks:

l. Define the site boundories.
2. Determine the effect of biologicol, physicol, or chemícol chorocteristics on sensitivity or bioovoilobility

^.- -l ^^ -- r-:.- -!lllU lVÀlLll /.

3. Colculote numericol criterio by opplying the recolculotion procedure, the wqter-effect rqtio

procedure, or the resident spec¡es procedure.

4. Possible off-romp to Technology Bosed Phosphorus Effluent Limits (TBPEL)

Deliverobles:
1. Site specific stondord opproved by EPA

Aclions/Decisions thol will be informed:

l. lf impoirmenl is confirmed, o TMDL moy not be needed ond o site specific stondord could be

estoblished.

ÅåËq*rmmfËwe fl: {.6çç Ååå*.çãmübËËååy .Åraexåysãs

Woters must be protected for the most sensitive of their uses. The first port of the Use Attoinobility process is

to determine whot uses exist for eoch woter body segment (os to be performed ín Phose l, Tosk 3 in the

Beneficiol Use Assessment.) Upon this ossessment, the most sensitive use, thot which requires the most stringent

woter quolity criterio, must be ocknowledged os o designoted use ond therefore must be protected. Uses thot

currently exist, or hove existed since November 25, 1975, connot be removed or downgroded.

A Use AttoinobÍlity Anolysís (UAA) reviews ond potentiolly modifies o woterbody's designoted uses, when the

uses hove not existed sínce I975 or ore un-ottoinoble. lt is q scientificolly bosed ossessment of the beneficiol

uses thot o woter body could support, given reosonoble effluent limits ond implementot¡on of best

monogement proctices. lf the existing uses hove ossocioted criterio thot ore less stringent thon the designoted

uses, then the next slep ¡s to determíne if the designoted uses ore ottoinoble if oll best monogement proctices

ond effluent limits ore in ploce ond effective. lf lhe designoted use is shown to be unottoinoble, the finol step

ls to determine whot the highest ottoinoble use would be if oll proctices ond effluenl limits were in ploce. This

process constitutes the body of the UAA qnd is followed by the ogency's rulemoking process to chonge the

designoted use(s). These designotions ore reviewed every three yeors to determine if the designotion is still

oppropr¡ote.

Tqsks:

1. Derermine if o Use Attoinobility Anolysis (UAA) is oppropriote for UÌoh Loke. A UAA considers the

physicol, chemicol, biologicol, ond economic use removol criterio described in EPA' s woter quolity

Poge ]9
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stqndords regulot¡on (40 CFR I 3 1 .'l O(g)( I )-(ó)). Under 40 CFR I 3l .l 0(g) stotes moy remove o
designoted use which is not on ex¡sting use, os defined in $ 131.3, or estoblish sub-cotegories of o use
if the Stote con demonstrote thot ottoining the designoted use ís not feosible becquse:

o. Noturolly occurring pollutont concentrolions prevent the ottoinment of the use; or
b. Noturol, ephemerol, intermiltent or low flow conditions or woter levels prevent the qttoinment

of the use, unless these condÍtions moy be compensoted for by îhe dischorge of sufficÍent
volume of effluent dischorges without violoting Stote woter conservotÍon requiremenls to
enoble uses to be met; or

c. Humon coused conditions or sources of pollution prevent the ottoinment of the use ond connot
be remedied or would couse more environmentol domoge to correct thon to leqve in ploce;
or

d. Doms, diversions or other types of hydrologic modifÍcotions preclude the oTtqinment of the
use, ond it is not feosible to restore the woter body to its originol condition or to operote
such modificolion in o woy thot would result in the ottqinment of the use; or

e. Physicol conditions reloted to Ìhe noturol feotures of the woter body, such os the lock of o
proper substrote, cover, flow, depth, pools, riffles, ond the like, unreloted to woter quolity,
preclude ottoinment of oquotic life protection uses; or

f. Controls more stringent thon those required by sections 30t (b) ond 30ó of the Act would
res,ult in substontiol ond widespreod economic ond sociol impoct.

2. Possible Off-romp to Technology Bosed Phosphorus Effluent Limits (TBPEL)

Deliverobles:

l. UAA opproved by the U.S. EPA

Aclions/Decisions that will be informed:
1. lf impoirment is confirmed, o TMDL moy not be needed ond o UAA could be developed with o

subsequent chonge to the loke's designoted beneficiol uses.
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Phase L:2o15-2CI16 Utah Lake WOrk Plan 2015-2019
T¡¡k 2¡ Drt¡ lnfonnrüon rnd Mrn¡¡rrnort;

- Waterchemistry
- Hydrology

- Biological data (Phytoplankton, zooplankon,fish)
- C¡ntinuousdats
lnÍormai1,2,4,5,6

Tr¡k ¿l: tourcr ß tlutlrnt l¡ldlnr An¡lrrh*- - : updateilwãtãtbulgef-
- Calculatepollutantloads

Loading by season and hydrologic condition
¡nfoms:4 t evalualion of t' factors

T.rkt[ B.n flclrl u..A.l.l.rn nt!
- Aquatfc Llfc(Biology,fíeh data)

- ßecreatíon use survey data (Utah Lal@ Commiæion)
- SecondaryWater Uses frDS,algalgg[g*9[i0*)

lnlorm*2,4,7

T¡¡k 6: Modd Drveloomrnt- - t"lo¿õiselectiòn
Calibration and Validation Report

- NutricntScenario¡
lnform¡: JRTMDL Ph¿se 3

{g¡
1r
ti
ltrtorot
o

6. Support for 7. Public Advieory
3. Characterize 5. Additlonal upgrxling ßec proccre for llrrmful

1. Del¡stinß 2. As3es3ment Un¡t Split ecoeystem ehíft 4. Reflne lmpairment Mon¡tor¡nçlprojectg U¡e to 2A Blooms

Figure l: Droft flow chort of Utoh Loke Workplon 201 5-2019.
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SCHEDULE:

Utah Lake Workplan 2015-2016
Division of Water

Figure 2: Schedule ror 2015 ond 20.ló of urqh Loke workplon octivities.

"a^6
,$^6

Techn¡cal Adv¡sory Conn¡ttee

Ljtah Lâke Workshop

Stakeholder Consultation

Lnah Lake Coordinator

Rrblic Àreel¡ngs

I [ft rncmFüilüä,rbl}ifiüüdèð]t¡lr .,

Data Acquis¡tion

Database Development

Onlinê Database

Supplemntal lvlon¡toring

Literature Rev¡€w and Synthes¡s

lr n ¡.r¡nam'lte,{¡råù!Írdîtt
Aquatic Life

Recreation

Secondary Wâter Uses

+ bütôû ffid.flòtffiiß,Irôrdlñù: Â¡l¡hr. tir r.

Updated wat€r budqet and flow data

Watershêd-w ¡de w ater budoet

Loâding analysis

Loading by season

Pollutant loads from each sourco calculated

I
Compile €xist¡no dâtâ

Àilodel Select¡on and Scoping

Data Gap Analysis and Data Colleclion

Model Build

lrodêl Calibration and Validat¡on

lllodel Calibrat¡on Report Plepârat¡on

SuppleßÞntal Data Collection

Nutr¡ent Scenario Analys¡s

Nutr¡ent Report PleDaration I I

Phase 't

rII
Ar¡ê,,ìar,¡¡ Phase 2
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ROLES OF DWQ AND PARTNERS
Porlner(s)Tosk Leod

Tosk l: Stokeholdcr Oulrooch snd Public
lnvolvemenl

Tosk 2: Dolq ond lnformolion Monogemenl

Îo¡k 3: Bcneficiol U¡e As¡es¡mcnl

Tosk 4: Source snd Nulrienl looding Anolysis

Tosk 5: Model Dcvelopmcnl

DWQ: Corl Adoms
(corlodoms@utoh.gov)

DWQ: Suzon Tohir
(stohir@uroh.gov)

DWQi Joke Vonder Loon

(ivonder@utoh.gov)

DWQ: Scott Doly
(sdoly@utoh.gov)

DWQ: Nick VonStcckelberg

{Nvonstockelberg @utch. gov)

Utqh Loke Commlssion (Eric Ellls;

eric@urohlokecommlssion.org)

DWQ¡ Lenoro Sullivon
(lenoros@utoh.gov), Centrol Utoh

Woter Conservoncy District¡ Poyson,

Solcm, Sponirh Fork, Springville crnd

Provo Wosle Woter Treotmenl

Plonts; Utoh Volley University: Eddy

Codel (codeted@uvu.edu), Weihong
Wong (Weihong.Wong@uvu.edu);
U595; Uloh Division of Woter Rigirrs:

Ben Anderson
(benonderson@utoh.gov); Utoh Stote

University: Jereme Goeto
(iereme.goeto@usu.edu); Rushf orth

Phycology: Soroh Rushforrh

(Soroh@rushf orthphycology.com),

Som Rushforth

(somrushforth@gmoil.com); June

Suckcr Recovery lmplemcntoÌion

Progrom: Mike Mills
(mikem@cuwcd.com)

Controaor (TDB)

Jordon River/Formington Boy Woter
Quollty Council: Theron Miller
(theron.miller I 2@gmoil.com),
Controclor

Jordon River/Formington Boy Woter
Quolity Councll: Theron Mlller
(thcron.miller I 2@gmoil.com); LoVere

Merrltt (marrittlb@gmoll.com)¡

Conlroctor (TBD)
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Attochment l: Utoh Loke Woter Quolity Sompling Stotions

l,bt¡Èor
Olr snþñlo ilonato.l|l Lod¡or Î¡¡.tr SntpL

nlD. ñoü, â¡Ël{ül.

ct¡Att LT ¡tgltazt ,(NOT{ R Al UTAH T OT'IrfT Ut2l NilG 4 uown 05 JCNOA¡I !rARRO$IS (TOTru
ct wlrrt {9!$9ßú sPRll{G Cr( BLtE}[ Mttt Pq{D {
CUìruLT {9,!'.!¡6û ÀMER|CAñF¡(q( 2.5M¡ StAñt ã(CtW { USGS 101545{Ð (lðc¡tim in ayo¡r}
CtÍ¡ìlutï ¡l!ll¡5o!U Ihþ.nrci 8lnuÍìt b.lü @nlfr¡cnd duû ryüb 4

ct¡fluLT 4!ilr50¡F NÍVFA¡¡OGOS II'wlP { wwIP tlvlf,üùKn
Cl¡r{lrLT a!t9Etiñ ür'roofl oRAtH Alco RD )${6 AB uTt¡tc {
ct¡À,ull 4gt5tü W Srt¡cl Grncv¿ q)!. s ulrh L¡¡. {
ct,livutl ¡l!l!iß290 oßtM vulrftP { Oñ,lR o. MOf,
ct lùuLT afxts2€0 POï,EI StOt d{ ABOiEM ìrl .tr? {
ün¡trP ¡tgttgtl0 PAYSOI{WWIP { WWIP Dlvn or MOfi
Cü'UULf ¡SXlç¡tr¡û ¡en crÀB PAwn wwlp At u¡rs xF{G A

mìlIP ¡l9lt5¡L0 SATEMWWT? { Dlt¡lfiq firKlR
ct $,ult ¡l9t63m 9P t{ËH fORX R At UÎåt{ r fi¡rESt{OREI { ugGS l0l50B0û lto<.rim - qrrr¡rìl
ct $n LÎ 4!¡!ì6ru Dfücl( o c8 ?'rxtt{c Att tA}t LAÍE {
llrl¡tt¡T? ¡$llfülo tPAt{rst{ f(nx wwlP 1 wwrP DMf or i¡loft
cr,rs¿lJLT ¡x)960in DRT CK AB SPAilF}T FX ÌIA,I''T? {

{9lrl(It iloo8Lf,o( AT r.¡3lft6 SMts oF P¡o\ro { uscs 1ol53lq, llo(.lim n¡l. m¡rñl
FrrfKi çf, rrpftx trtacì ¡.7ìlll 5Ë oF FRo\to Gq,F csE

WÌìITP 49*.il$ iPnlMiv[ltwwl? { ÚVIÚVTP Davn o.Mon
Jì"t,LI 4E¡62lrc tPRl¡16 cK A8 SPR|Í{GV¡UÊ WWr? - DROPPED {

ct wutl {!¡!¡611ô SPRll'¡€ CX BL FISH H TCfiËRlÊS Â¡ü¡ AA SPnlNGl/tL¡I wwrP {
ct¡t t tT rgiFrt0 oNKlll cAl{At ¡¡ r(LHNtS EYPRODI,CTS I
cuw\ttf 4995590 MITI¡ÀCE CX H. PRT)ì'{¡ WWIF {
Ct¡rlrutT ¡r9![50 FnovowwIP { wwlP DiÆ o. M(n
CUWULT a!t55¡ MruffAcE cK A8 Pff(/Vu utwTP
ct wt LT ¡¡!fi6tr Pio\ro n AT ullaxls { u56S rc16:l{m lt¡rc¡lim ffimül
ct wutT 591985{ ¡€ilJAMlil $OUOH AT 6¡m 30unr {
CUl¡lll,LI s91988C BfmcxAaufA¡{l ¡G 4

uwQ ¡t91731¡ I,TAII T,å¡G 0.5 MI W OF GENEVA O¡SCH¡NG€ T1SA t. 23. 27_ 2l
lt tt IttAlJ |AXE 0.S lJü W OF GCllÊV fpOtâRGE it$ l¡t9u310 DrDtior.l

0nilQ ¡¡91717! uTAl{ LAlG L Ml IAST OF PELICA¡{ Ptotfra[ ttG

DI''Q 19l73S nfAH tÂxE rM w$roF ?Ro\fogoAlünRÊoR 2. ¿!
üttct 4917t80 UTA}I I¡Æ AT UIDq"E OF PSOI/O 8AY 2.2!
l'vq ¡$rttse UTAH t¡XE 3 i/[ l t?üit c u]fot { 8Et/o{ 2.29

gtltQ ¡st175¡0 urÂr{ tAtG 2 Àn tffsARAtttGA sriütaG r12 2. 29

DIÀIQ ¡t9l78d rAH tÁIG Gæ¡f,II BAY 5OI'IHìI'ESiÍ EIID 2.29
wa IE'LI' TAII I"AñE OT'T$IDC EI{Ia^'€E TO PNü'O EAY tto

ljnhbþlü,rl uo$n
i.hù|,¡lcstþl{r UDl¡\,R UIAH LTKE STORÂGE COftllE¡{T
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Attqchment 2: Streom goge informotion for Utoh Loke tributories.

U965 gtreåm Gate$ ¡n Utah (ountY

Aßency She lD Slte Name [ocatlon 9tatus 8eÍ¡n Date End Date

usGs 09282000 9TßAWBEßRY TUNNEL AT WEST POßTA!, NR ÍHISÏLE Mounte¡n

U5G5 09312600 WHITE R BT TAEBYUNE CßK fI¡ß SOLOIÉR SUMMIÍ, UT Mountaln

U565 o9?L2t00 BEAVÊR CßEÉK I{EAR SOTOIER SUMMIT, UTAH Mountein

USGS 10147000 SUMMIT CREEI( NEAß SANTAQUIN, UTAH Mountaln

USGS 10147500 PAYSON CREEI( ABV DIVERSIONS, NEAR PAYSON, UTAH Mountaln

usGs 10148¡00 NE FORK NEAR SOLDIER SUMMII, t.'T Mountaln

USGS 10148400 NEBO CREEK NEAR THISTIÊ, UTAH Mountaln

USGS 101/t8500 SPANISH FORK AT THISTLE, UTAH Mountaln

USGS 101¡t8510 SPANISH FOR( BLW HALTS FALTS NR SPANISH FORK, UTAH Mounteln

USGS 10149000 S¡XÍH WATER CRK AB SYAR TUN NR SPRINGVILLE, UT

DIAMOND FORK ABV RED HOTLOW NR THISTLE, UT

Mountain

USGS 10149/t00 Mountein

USGS 10149500 D]AMOND FORK BELOW RED HOLLOW, NEAR THISTLE, UT Mounta¡n

USGS 10150000 DIAMOND FORK NEAR IHISTIE, UTAH Mountaln

USGS 10150500 SPANISH FORK AT CASTILI.A, UT Canvon Actlve slllr9Le
USGS 10152000 SPANISH FORK NEAR I¡ßE SHORE, UTAH Vallev lnactive LILILgoÉ, 5lr0lL988

UsGS 10152001 SPANISH FORK Af MOUTH NEAR Í.AKE SHORE, UTAH Vallev lnâct¡ve ?|rilL978 4181t982

USGS 10152500 HOSBLE CR NR SPRINGVILLE UTAI,I Valley lnective LolLlLgoe 9l?0lte74

USGS 10152700 MAPLE CREEI( NEAR MAPLFTON, UTAH Canyon lnactlve tolLlL964 t0l}Llt972

USGS 10153000 MAPLE CREE( NR SPRINGVIIIE, UT canyon lnactlve LOltlLgtL LLI?TIL9L3

U5G5 r0r53100 HOBSLE CßEEK AT 1650 WESTAT SPRlNGVltlE, UÏAH Vallcy Actlve tllLslztos
USGS 10160800 NO F( PROVO RIV AT WILDWOOD UTAH Mountain

u565 10161000 PßOVO RIVER ATVIVIAN PARK, UTAH Mountaln

U5G5 10161500 SOUTH FOßK PROVO R Al VIV¡AN PARK, UTAH Mountâln

USGS 10162850 ROCK CREEÍ ovEßFtow EASÍ OF HIWAY 189 Nß PßOVO, UT Mountåln

USGS 10163000 PROVO RIVER AT pROVO, UÎ Valley Actlve LOltlL903

USGS 10164500 FK AB UPPÊß POWERPTANT NR AMERICAN UT Cenvon Active tltlL927
USGS 10165500 DRY CREE( NEAR AI.PINE, UTAH Canvon lnactíve 7lLI1947 9l30lL95S

USGS 10166000 FORT CREEK AT ALPINE, UTAH Canyon lnact¡ve ?ltlL947 9l?olr95s

USGS 10166430 WESTCANYON CREEK NEAR CEDAR FORT, UT Canyon Actlve 7lLlt965

USGs 10166605 JORDAN RIVER AT LTHI BRIDGE NEAR LEHI, UTAH Valley lnactive rol1/1985 21281L987
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