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Introduction : About the Exercise
TheSouthCarolinaDroughtTabletopExercisavasheld on July24,2019at the EmergencyOperations

Centerin WestColumbiaSouth Carolina 92 individualsfrom 48 organizationsand agenciesttended,
represeningthe water, energy,agiculture, emergencynanagementandother sectors Participants
learnedabout rolesandresponsibilitiesn droughtresponse gxerciseddroughtpreparednessnd
responseactions,andidentified areasfor improvements.Thisreport providesa summaryof the exercise
andhighlighs lessondearnedandrecommendedactions.

Motivation,Goals& Objectives

Existingdroughtplans,ordinancesand proceduresare important toolsin guidingstate-, basirt, and
locaHevelresponseto drought. SouthCarolinahasexperiencedseveraldroughs overthe pasttwo
decadeshighlightingthe needfor multiple agenciesand organizationgo work togetherto effectively
managewater resourcesduringtheseevents.

In September2017 the first statewideDroughtTabletopExercisavasconductedto reviewthe{ (i I (1 S Qa
droughtresponseprocesseandidentify strengthsand areasfor improvement.Keyneedsandaction
itemsidertified by participantsincluded:

1. filling DroughtResponse&Committee(DRC)vacancies;

2. updateddroughtresponseplansandproceduesto ensurea coordinatedandtimely response
to droughts;

3. greatereducationalopportunitiesto enhance: 3 S y farilgdtyvith the DroughtResponse
Programandtheir role in droughtresponseand mitigation;

4. more effectivecommunicationsefore,during, and after droughtevents,acrossagenciesand
with the public;and

5. enhanceddataandinformation productsthat canbe usedto build commonunderstandingof
droughtrisks,impacts,andvulnerabilities.

After the 2017exercise severalefforts were undertakento addresd.J; NJi A @ekdmimghdasionsFor
example the Governorappointedfourteen new committeemembers.Toincreaseawarenesf drought
issuesandimprove communicationsthe Suth CarolinaSate dimatologyOffice (SCS®), South
Carolira Departmentof NaturalResource$SCDNRandthe CarolinadntegratedSciencesnd
AssessmentfCISAjeam developedthe scdrought.conwebsiteand new informationalresourcesThe
droughtportal launchedin May 2018 andreceivedthe Notable StateDocumentawardin the Websites
and Appscategoryfrom the SouthCarolinaStateLibrary.

However,other needsandgapsidentifiedin 2017 remain Ongoingchallengesncludestill-openDRC
positions(eighteenof forty-eight seatsdesignatedor local DRGnembersremainvacant) lackof
understandingaboutthe differencesbetweenthe U.S DroughtMonitor and SouthCarolinadrought

1 TheSouthCarolinaDroughtRespons&€ommitteeisthe { { I ih&oRdiioughtdecisiormakingentity (Appendix
Q. It consistof five state agencymembersandforty-eightlocalmemberswho are appointedby the Governorand
organizednto four DroughtManagementAreas.Membersrepresenta variety of sectors(agriculture water
supply,power generation,industry).Forthe lastseveralyears,approximately50%of the localmemberpositions
havebeenvacant.

- |
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monitoring processesand mismatchesetweendifferent water and drought managemenboundaries
andjurisdictions.

Followingrecommendationgrom 2017 participantsthat a statewidedroughtexercisebe conducted
everyoneto two years,the planningteam prepareda second statewideexercise Holdingregular
droughtfocusedeventsalignswith other hazardssuchashurricanesthat are routinely exercisedand
providesan opportunity for new DRGnembersandother agencyrepresentativeso learnabouttheir
droughtresponseresponsibities and shareinformation with colleagues

Similarto 2017,the goalof the 2019exerceewasto enhanceSouth/ | N2 fdrbught Reparedness
andcapacityto addressvater shortageemergencieslue to drought. Specifimbjectivesincluded:

1. Exercisghe SouthCarolinadroughtmonitoringandresponseprocess
2. ldentify gapsin existingprocessesnd prioritize follow-up actions

3. Increaseawarenes®f LI NIi A @oletdhdfeSpbriibilitiesor droughtresponseandplanning
within their agenciesand organizations

Participation

Participantsvere askedto be preparedto discusgheir2 NH I Yy A @roudhipRinsahdproceduresand
activelyconsiderhow their organizationwould respondto droughtconditionsof increasingseverityand
activationofthe { { I Ereyé@ncyDperationsPlan(EOP)Theexerciseconvenedvariousgroups
responsiblegor droughtresponselnvited participantsincludedDRGnembers the StateEmergency
Responsd eam(SERTEmergencymanagersyater managersand otherswith responsibilityfor
droughtmonitoringandresponse AppendixA showsthe full list of participants.

Format
Theexercisewasorganizedasfollows:

A Thelntroduction providedparticipantswith an overviewof relevantlegislation plans,and
programs

A Participantsghen walkedthroughfour drought scenarios reviewingthe actionsthat would occurat
increasngly severestagesof drought(Tablel). Scenariod and4 involvedfull-groupdiscussions,
andScenario® and 3 were consideredn breakoutgroupsorganizedoy DroughtManagement
Areas

A TheconcludingHot Washentailedan after-actionevaluationof the exercise.

_______________________________________________________________________________________________________________|
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Tablel. Formatandfocusof the four droughtscenarios

Scenario Drought Alert Phase Impacts Response Actions Discussion Forma
1) June 2021 Moderate AReview plans, trlgge_rs Full group
AVoluntary conservation
s AReview plans, triggers
2) August 2021 Severe increase in A\C/Srlll;gtzgdi:d UEILEISE Brg?l(;ﬁ;;s; E
severity Alncrease communications  Management
AReview and curtaiton- Areas

3) May 2022 Extreme .
essential water use

Public safety, health, and welfar¢ AActivate Emergency

4) August 2022 are threatened Operations Plan

Full group

Duringeachof the droughtscenariosandthe Hot Wash,questionsto elicit dialogueanddeliberation
aboutSouth/ | N2 fdrdughtr&sfonseprocessvere presentedto the participants. AppendixB
includesthe exerciseagendaandthe full setof narrativesanddiscussiorguestionsthat accompanied
eachscenario Participantgeceivedthis full agendaprior to attendingthe exercise.

Mentimeter, aninteractivepresentationsoftwareprogram,wasusedto engageparticipans and
encouragediscussiort.Duringthe introduction sessionthe audiencewasaskedabouttheir drought
responsechallengesand knowledgeof the DroughtRespons€ommitteeand processDuringthe Hot
Wash,participantswere askedto sharetheir droughtrelatedconcernsandtakeawaysAll responses
were anonymousAppendixl includesthe Mentimeter questions responsesandvisualization®f the
responsedata.

Newfor the 2019exercisea seriesof handoutswasdevelopedasa referencefor participantsasthey
consideredhe informationandthe variousscenariogpresentedin the exercise Theseare locatedin
AppendicesG-Handarereferencedlater in this report.

Appendix C The South Carolina Drought Response Process

Appendix D Monitoring and Measuring Drought: Indicators and Indices

AppendixE  Monitoringand MeasuringDrought:Alert Phasesand Impacts
SouthCarolinaDroughtResponsevianagingWater Useand Shortagesduring
Drought

AppendixG DroughtManagementand BasinLevelPlans

Appendixd Z‘gzz?;it;%arol|naDroughtResponsPIan:StateEmergencpperatlonsPIan,

AppendixF

2 https://www.mentimeter.com/
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Exercisd-eedback

Theplanningteam circulateda post-exercisefeedbacksurveyto obtain feedbackfrom participants
aboutthe exercise 25 participantsrespondedfor a 27.2%responserate. Responses/ere anonymous.
Basedon the assumptiorthat the 13 planningteam membersand studentassistantglid not complete
the survey the adjustedresponserate equals31.6%(25/79). AppendixJ providesthe full setof survey
guestionsandresponses.

Ofthe 25 participantsthat respondedo the post-exercisefeedback almostall indicatedthat they found
the exercisebeneficialandthat they would attend another,similarexercisen the future. The
respondentgrovidedvaluableinformationthat canbe usedto guideefforts to improve South

/ I NRB fdrbughtresponseprocessesswell asinform future exercises(Table2).

Table2. Selectomment$rom thefeedbaclksurvey

Feedback on the exercise format

1 AdWe need more communication betweelought response entities, and more exercises like thit
Thanks for organizing &!

Ta¢CKS K2t AaGAO0 FLIINRFOK Fd + adalrasS tS@gSt o
basins. Coordination at the basin level also seems extreimglgrtant - and the tabletop exercise
provided a nice balance between state and basin coordination

What do you consider the most important takeaways from the exercise?

Ta¢KS NBaz2dz2NOSa FyR LRAyida 2F O2yilodpant @I A
Documented several improvements to incorporate into our plaevise triggers and
communication templates to customets.

TaaSSGAYy3I LIS2LX S¢

TaLYAAIKE Ayd2 RNRdAdAKG NBaLkRyaS 2y | Y2NB
othersecE NA RS&AONAOAY3A AaddzSa yR FOGA2ya TNR

Please share information about those action items, or additional drought planning and

preparedness measures you or your organization might take.

f G&Revise our droughtiggers and conservation goals, collaborate and tabletop drill with other
utilities for consistency and knowledge sharing, got some ideas on communication templates
(brochure in particular to simplify expectations for the customer), review our town ondima
participate in CoCaRaHSY R y I A2y f RNRdzZZIK{G NBLR2NIAyYy3d

TaL gAft oS GFrtl1Ay3a G2 Y& . 2FNR [o62dzi 6KSi
internally, or at least discuss how we might approach a significant drought event as an
2NBFYATFGA2Y ®E

3 TheCommunityCollaborativeRain,Hail& Snow(CoCoRaH &ttps://www.cocorahs.org) network consistsof
citizenscientistvolunteerswho measureandrecorddaily precipitationvalues.
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The Exercise

Introductionto RelevantegislationPlansandRegulations
Thepurposeof the Introductionwasto presentthe goalsand objectivesof the exerciseand providean
overviewof South/ I N2 fdrbughtaddrelevantwater legislation regulations andplanningprograms.

DroughtResponséctandRegulations

TheDrought Responsé\ct* and Regulationsestablishthe { i | dr&igh&monitoringandresponse
processdescribethe membershipandresponsibilitiesof the DroughtRespons&€€ommittee(DRC)and
require publicwater suppliersto developandimplementdrought managemenplans andresponse

ordinan@s(Figurel; AppendixQO).

= SC Department of :
wv - .
L s Natural Resources - Public Water I Reservoir
% = SC Drought Response Committee Suppliers : Managers
c =S Chairs DRC & (state and local members) "
= = c
o provides support 1
=] ) I
R Consults with stakeholders |
n @ 2
Q o © |
% 'g ﬁ Water |
é s = Coordinates Issues Drought Systems 1
— 2 response Declarations implement 1
5 o drought | Follow dam
= .
P = Reviews variance Determines nonessential water use response ! operations
- % requests during severe and extreme droughts ordinances | and reservoir
£ o or plans 1 management
%D S . A based on | plans
(%) Mediates |ssues nonessential water . l
0 n ) . . local triggers
st disputes curtailment declaration 1
=) and "
. - . conditions
v = Administrative Law Judge hears appeals within 5 days |
= = o |
o =] ) 1
E §23 Health & safety threatened, recommend actions to Governor "
= WO £
o g E E Governor may declare drought emergency and issue water curtailment regulations :
wm v
o
[®] Emergency Management Division and State Emergency Response Team are activated I

Figure 1. Componentsf SouthCarolina'sdroughtresponserocess

Thisflowchartshowsresponsibilitiesand actionsat successiv@hasesof drought. This processwas
describedduringthe Introductionandformed the basisof the exercise.

TheDRQonsistoof state agencyrepresentativesandlocalmembersthat representwater utilities, soil
andwater conservationdistricts, power generation,industry,agriculture,anddomesticusers.TheDRC
is chairedand supportedby the SouthCarolinaDepartmentof NaturalResourcesndthe State
ClimatologyOffice.

The5 w/ k@ydesponsibilitiesincludeevaluatingdroughtindicatorsand determiningcounty-level
droughtstatusasdefinedby the DroughtResponsé\ct; consultingwith stakeholdersaboutconditions
andimpacts;and determiningwhendroughtconditionswarrantmeasureseyondthe scopeof local

4 SouthCarolinaDroughtRespnseAct. SouthCarolinaCodeof Laws 1976.8 49-23-10 et seq.,asamended.
5 SouthCarolinaDroughtResponsdRegulations1 21-11.1- 121-11.12,for §49-23-10 et seq.,S.CCodeof Laws.
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actions,includingmandatorywater usereductions,curtailmentof non-essentialwater use,or activation
of the SouthCarolinaDroughtResponsélan.

TheActand Regulation®stablishfour droughtseveritylevels the indicatorsand quantitativemeasures
that correspondio eachlevel,andthe associatedesponseactions.

A Atthe Incipient DroughtAlert PhaseSCDNROotifiesthe DRCincreasesnonitoring activities,and
beginsto disseminatenformationto the public® Water utilities reviewlocd droughtplansand
ordinances.

A Atthe Moderate DroughtAlert Phasethe DRGneetsasneededand evaluatesconditionsto
determinethe needfor actionbeyord the scopeof localgovernment.TheDRGnay make
recommendationdor voluntary or mandatorywater usereductionsand more involvementby
Stateagenciesn monitoringdroughtconditionsandimpacts.

A Atthe Severeand ExtremeDroughtAlert Phaseghe DRGnayrecommendmandatoryreduction
or curtailmentof non-essentialater use.SCDNRs responsibleor disseminatinga curtailment
declaration reviewingvariancerequests,and mediatingdisputesfrom competingdemandsfor
water. Affectedwater userscanappealto the AdministrativeLawCourt.

A Duringall phasesf drought, public water systemsmonitor the indicatorsandtriggersfor their
systemsandimplementresponseplansasconditionswarrant.

DroughtRespons®lan,Appendix10 of the StateEmergencyperationsPlan
SCEMDmplementsthe EmergencyOperationsPlan andleadsmulti-agencyresponseo hazardevents,
includingdrought. TheDroughtResponsélandescribeghe actionswhendroughtconditionshave
reacheda levelof severitybeyondthe scopeof the DRCGandlocalentities. It maybe activatedwhen
drinkingwater suppliesare at risk of beingdepleted;publichealth,safety,andwelfare are threatened;
localresourcesandactionsare unableto providefor O A (i Ashf@yybésfate-levelactionsandresources
are necessaryo providerelief from impacts(Figurel; AppendixH).

A Upondeterminingthat state-levelresponsds needed the DRGecommendsactivationof the
EmergencyOperations Plan(EOP specificallyAppendix10, DroughtResponséPlan) to the
Governorandthe SouthCarolinaBmergencyManagemenDivision(SCEMD)

A Uponactivationof the DroughtResponsélan the EmergencyManagementDivisionand State
EmergencyResponsél eamcoordinateto disseminatanformationto the publicandassist
affectedcommunitiesand sectors.TheDroughtResponsélanidentifiesthe typesof actionsthat
will be necessaryo helplocallevelorganizationsecureanddistribute water suppliesfor
domestic,municipal,and agriculturaluse;suppresdires and protect lives,property, andthe
environment;and maintainpower production.

A TheGovernormaydeclarea Stateof Emergencyr a DroughtEmergencyy ExecutiveOrder. The
Governorcanassistwith managingmpactsby seekingdisasterdeclarationsy the U.S
Department of Agriculture(USDA)activatingthe NationalGuardto assistwith wildfire
suppressionandissuingemergencycurtailmentof water withdrawalsand use.

5 Actionstakenduringthe IncipientDroughtAlert Phasewere reviewedduringthis Introduction portion of the
exercisebut werenot includedin the scenarios.

_______________________________________________________________________________________________________________|
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Basinand RegionaDroughtPlans

Inmanyof South/ | N2 frivenbasisdroughtmanagemenplansand LowInflow Protocols(LIPs)
providethe triggersandactionsto guidehydropoweroperationsandreservoirreleasesduringdrought
(AppendixG). Thesemanagemenplansand protocolsare managedby entities suchasthe U.S Army
Corpsof EngineersDukeEnergyand DominionEnergy.

WaterResource®rogramsandPlans

Briefpresentationdrom Departmentof Healthand EnvironmentalControl(SCDHE@nd Departmentof
NaturalResourcestaff familiarizedparticipantswith relevantwater managemenprogramsandplans
in the State.

SurfaceWater Withdrawal, Permitting, Useand Reporting(Act’ and Regulation$). TheAct(2011)and
Regulationg2012)establishthe systemof rulesandregulationsfor the registration,permitting, and
reporting of surfacewater withdrawalswithin the State.Theregulationsapplyto thoseentities
withdrawingsurfacewater in excesf 3 million gallonsper month, to includewater systemsjndustry,
power generation,andagriculture. TheRegulationsequire that withdrawershavecontingencyplans;
publicwater supplies mustfollow their droughtplansasrequiredby the DroughtResponseé\ct
Agriculturalwithdrawersare requiredonly to registerandreport agriculturewater use;they are not
subjectto the requirementsrelatedto permitting, minimuminstreamflows, or contingencyplaming.

GroundwaterUseand ReportingProgram.TheGroundwaterUseand ReportingAct establishedhis
prograni®in the 1970s.Groundwateruserslocatedin CapacityJseAreas(CUAspf the { i I GCdaai
Plain andusingover 3 million gallonsin anygivenmonth, areissuedpermitsandrequiredto report
their useannually.Userdocatedoutsideof CUAboundariesmustregistertheir wellsif they useover3
million gallonsin any month. Thepurposeof the CUAdesignationsaand programareto protect the long-
term integrity of the groundwatersystemandaddresshreatssuchassaltwaterintrusion.

State Water and RiverBasinPlanningProcessesTheStateWater Planprovides a foundationof sound
scienceandinformsthe legislatureaboutthe { { | wafefu&eandresourcesThefirst and second
editionswere publishedin 1998and 2004, respectivelyIn 2014 SCDNHitiated the procesgcurrently
underway)to developregionalwater plansfor the { @ I @ighttnajor river basins Thisprocesshas
includedassessmentsf surfacewater and groundwaterresourcesgdevelopmentof water demand
projections,and creationof a frameworkdocumentto guidethe river basinplanningprocesses! The
RiverBasinPlanswill review currentsuppliesand changesn demands coordinatewith SCDHEfolicies
alreadyin place andultimately contribute to a new StateWater Plan SCDNRitiated the first basin
planningprocessn the EdistoRiverBasinin fall 2019 the exacttimeline for beginningthe processn the
{ G| atieBavenbasinswill dependon avalablefunding

" SouthCarolinaSurfaceWater Withdrawal, Permitting,Use,and ReportingAct. SouthCarolinaCade of Laws.
1976.849-4-10et seq.,asamended.

8 SurfaceWater Withdrawal,Permitting,Use,and ReportingRegulation61-119, for §849-4-10 et seq.,South
CarolinaCodeof Laws.

® TheGroundwaterUseand ReportingAct. SouthCarolinaCodeof Laws.1976.849-5-10 et seq.,asamended.
10 https://iwww.scdhec.gov/environment/wateguality/groundwaterusereporting

11 http://hydrology.dnr.sc.gov/watesplanning.html
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Overviewof the DroughtScenarios
Theplanningteam developedfour hypotheticalscenariogo providea realisticset of deteriorating
conditionsandimpactsover atwo-yearperiod.

1 Eahscenarioconsistedof drought indicator levelsand impactsrepresentativeof the different
droughtalert phases.

1 Theresponseactionsthat accompanyeachphase asoutlinedin South/ I N2 fDioyghtRedponse
ActandRegulationsandthe DroughtResponsélan formedthe basisof the exercisgFigurel).

1 Theplanningteam developedscenariespecificquestionsto facilitate discussioraboutthe
strengthsand areasof improvementfor eachscenaricand droughtphase(AppendixB).

DroughtindicatorsandImpacts

Thedroughtindicatorvaluesandvisualizationsvere modeledon the information typicallypresentedat
DroughtRespons€ommitteemeetingsand calls(Figure2; AppendixD; AppendixE). Thisinformation
includesthe major indicatorsandindicesusedby SouthCarolinafor monitoringdrought

Percentof normalrainfall
U.S.DroughtMonitor (USDM
PalmerDroughtSeverityindex(PDSI)
CropMoisture Index(CMI)
KeetchByramDroughtindex(KBDI)
Sreamflow, groundwater,andreservoirlevels

To o o o o I

Streamflow

Percent of Normal Rainfall

T

Stream Gage Drought Status
(14-Day average streamflow August 17, 2021)
son e pierhes

PDSI CcMmI KBDI

PALMER DROUGHT SEVERITY INDEX CROP MOISTURE INDEX
Week ending August 15, 2021 Week ending August 15, 2021

Marion 470 |Long Cane 620
Horry 426 |Santee NWR 589
Walterboro 612 |Savannah River 1618
Oconee 615 |Witherbee 606
Kings Mtn 469  |ACE Basin NWR 583
Whitmire 617 |Wambaw 608
Sandhills NWR 482  |Savannah NWR 616

Figure 2. Droughtindicator valuesandvisualizationgor Scenario3 (SevereDroughtAlert Phase)

2019SouthCarolinaDroughtTabletopExercise 13



Photosandother visualswere usedto demonstratetypicalimpactsfor eachdroughtalert phase
(AppendixE). Informationto developthe SouthCarolinampactexamplescamefrom the National
Drought Mitigation/ Sy (iIBdud@d@impactReporter(DIR)database!? Figure3 showsimpacts
historicallyexperiencedn SouthCarolinathat correspondo SevereDrought.

H

)
9

® & &

Agriculture

Soil hard; ground
cracking

Grass not growing; loss
of grazing forage

Crops damaged;
decreased yields, size

Hay yields low and
prices high;
supplemental hay and
water for livestock

Irrigation increased;
water quality very low
or no water left for
irrigation

B Y O Be

Fire

Severe wildfire danger;
fire activity intensifies

More fire crews
mobilized; some
counties request state
assistance

Fuel mitigation
practices in effect

Burn bans expand;
fireworks restrictions

Poor air quality
associated with fire
activity

= ko

P b e

Water

Low water levels in
creeks, streams,
ponds, and lakes

Groundwater levels
dropping
Voluntary and

mandatory water
conservation

Increased water
temperature; water
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Figure 3. Thetypesof impactsto expectacrossSouthCarolina during the SevereDroughtAlert Phase

2 https://droughtreporter.unl.edu/map/ Thisdatabases a nationakevelrepositoryof droughtrelatedreports;

sourcesncludemediaarticlesandindividualsubmissionsSouthCarolinareports were downloadedfor the period
from 1/17/2011to 12/7/2018 (n=1404) Theimpactswere matchedto U.S.DroughtMonitor droughtintensity
levels(DOto D4),assignedhnimpactcategory(agriculture fire, water resourcesplantsandwildlife, economic,
andpublichealth),andfurther categorizedoy DroughtManagementAreasbasedon the countylocation
associatedvith eachreport.
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Responséctionsand ParticipantDiscussions

Thefull groupof participantsdiscussed&cenaridl (Moderate Drought)and Scenaib 4 (activationof the
DroughtResponsélan).DuringScenari® (SevereDrought)and Scenarid (ExtremeDrought),
attendeeswere dividedinto groupsbasedonthe{ ( | fo8 DréughtManagementAreas(DMASY. In
generaldiscussionsenteredon the actionstakenby different entities duringeachdroughtphase,
communicationsandthe challengesassociatedwith the { i I dr&igh&monitoringandresponse
processesandproceduregTable3).

Table3. Summanyof the questionconsideredyy exercisegparticipantsduring all scenarios

All Participants

What, and how, is your organizationcommunicatingwith the public?

Doyou havethe necessarynformation, personnel,and/or resourcedo respondto eachdrought
phase?

Oy

oog
11

Whatwould help your organizationmore effectivelyrespondto and preparefor drought?
DroughtResponseCommitteeMembers

What aspectsof the monitoringandresponseprocesscould be improved?

Doyou havethe informationyou needto evaluatedroughtconditions?

CLE

PublicWater Systems

Arethe information andactionsincludedin your droughtresponseplanand ordinanceup-to-date,
adequate,andeffective?

®m

What challengeslo youfaceat eachdroughtphase?
State Agenciesand Other Organizations

Howis youragencyorganizationor sectoraffectedby drought?

Doesyour agency prganizationor sectorhaveaplanin placefor monitoring,respondingto, and
preparingfor drought?Howdoesyour organizationor sectorrespond?

) B>

SERMembersand Other Organizationdnvolvedin the EmergencyOperationsPlanActivation

What challengegio you foreseein implementingthe EmergencyOperationsPlanand activatingthe
SERT?

Howwill SouthCarolinacoordinatewith other states,recognizinghat extremedroughtconditions
will likely affect our neighborsaswell?

I % ©

Howare SER™Membersaffectedby andrespondingo droughtduringthe earlierphasesof drought?
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BreakoutGroups

DRGanembersand participantsworkingin a specificDMAwere assignedo their DMA.Cther attendees
were distributedevenlyamongthe DMASto the extent possiblehis includedmultiple attendeesfrom
the sameorganizationor sector(e.g.,SERmMemberagenciewith statewideresponsibilities)These
breakoutgroupsallowedfor more interactionamongparticipants(Figured). Eachbreakoutgrouphada
facilitator and note taker.

Central Northeast Southern

Abbeville Calhoun Chesterfield Bamberg
Aiken Cherokee Darlington Berkeley
Allendale Chester Dillon Charleston
Anderson Clarendon Florence Colleton
Barnwell Fairfield Horry Dorchester
Beaufort Georgetown | Kershaw Orangeburg
Edgefield Greenville Lancaster
Hampton Greenwood Lee
Jasper Laurens Marion
McCormick Lexington Marlboro
Oconee Newberry
Pickens Richland

Saluda

Spartanburg

Sumter

Union

Williamsburg

York

Figure 4. Breakoutgroups,organizedoy DroughtManagemen#reas,discussedscenario® and3

I ——
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Breakoutgroup conversatiorreveakd the complexitiesof coordinatingdroughtresponsebetweenthe
variousentitiesthat rely on, use,andmanagewater resourceslssueghat emergedduringthe
participantdiscussionsire highlightedbelow. AppendixG showsthe overlappingboundariesof the
DroughtManagementAreas water planningbasinsand dams,basinlevelplansand protocols,with
directinfluenceon flowsin SouthCarolina.

A

TheWestDMA includesthe countiesthat borderthe SavannalRiver.Major reservoiran the upper
part of the basinare managedby the U.S Army Corpsof Enginers (USACEnd DukeEnergyfor
power generationand manyother purposes DukeEnergyandthe USACEoordinateto ensurethat
downstreamreservoirsandwater usesreceiveadequateflows. Participantsnoted that
managemenbf the upperandlower partsof the basincanbe disconnectedForexample water
usersin lower reachesof the river may be affectedby different typesof impacts(e.g.,saltwater
intrusion)and communicaing upstreammanagemenpriorities and processesanbe challenging.
Coordinatingand communicatingvith Georgiaentitiesis an additionalcomplication.

TheCentralDMAisthe largestDMAIn terms of numberof countiesand populationsize,making
overallcoordinationdifficult. TheCatawbaWatereeLowInflow Protocoldetailsthe coordinated
actionsto be takenby DukeEnergywater utilities, and other major water usersin the Catawba
basinduringdifferent droughtphases.

TheSouthernDMA includesthree different river basins the Edisto the Salkehatchieandthe
Santee Onthe EdistoRiver,participantsexpressedoncernsaboutthe effectsof water withdrawals
for agriculturaluseon instreamflow, particularlyduringtimes of drought. Water managemenin
the Santeebasinis complexandinvolvesmultiple federal(USACR).S GeologicaSurvey)state
(SanteeCooper)local (CharlestonNVater System)and private (DominionEnergyentities. During
drought,the managemenbf LakeMoultrie water releasessimportant for maintainingadequate
freshwatersuppliesfor downstreamusers

TheNortheastDMA s a large,mostlyrural area,and participantsindicatedthat this canmake
communicationgifficult. In addition, the majorreservoirghat affect water levelsin the YadkinPee
DeeRiverare locatedin North Carolina highlightinga needfor more informationabout upstream
conditions,aswell asa needfor more regularcommunicationsdetweenNorth Carolinaand South
Carolina.
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Scenarid (ModerateDrought June2021)

Table4. Summarnf Scenariol indicators impacts responsections,anddiscussiorprompts

Indicators and Impacts

T Throughoutspring 2021, South Carolieaperiencecabnormally dry conditions statewide and littl
to no rainfall in some areas. An early season heat waveahndenormaltemperaturesalso
contributedto increasing water demands and use. Indicators show low soil moistuets.

1 Agriculturalreports note that nonirrigated crops are withering and may not survive if dryness
continues.Other impacts include increased wildfire dandgigher than normafire activity, and
declining streamflow trends.

Response Actions

1 The DRC and SCDiBnitor and evaluate drought conditions, communicate and disseminate
information to the public, and alert water suppliers and users to review their drought plans.

1 Some water systems requegbluntary conservation to help manage increased water demands
from customers.

1 Reservoir managers reduce water releases to help maintain lake storag

Discussion Prompts

A What aspects of th®rought Response Committeprocesscould be improved?

A Does youmgency oprganization have droughtplan?

A How is younorganization affected at this drought pha&dow is your organization responding?
A Whatworkswell/what does not work well at this drought phase?

ParticipantDiscussiong€Communications
Thediscussiorfocusedprimarily on how different agenciesaand organizationsommunicatewith their
constituentsandwith one another.

Forthe DroughtResponse€Committeemembers not onlyisit importantto communicateeffectively
with the public,but it is alsoimperativethat they receiveinformation from the communities sectors,
and DroughtManagementAreasthey represent.lt is particularlychallengingo obtaininformation and
generateinterestduringthe earlierphasesof drought,whenimpactsare generallynot assevere.
Informationaboutlocalconditionsis essentiakt this point, asit helpsto ensurethat different
perspectivesandlocalesare representedn the drought monitoringprocess.

Gonnecingto farmers,othersin the agriculturalsector,andthe publicisimportant at this drought
phase.Therecanbe confusionabout different monitoring processeand maps,for example the U.S.
DroughtMonitor mapandthe SouthCarolinadroughtmap developedby the DRCOneparticipant
suggestedisingthis stageof droughtasan educationalopportunity to increasepublicawarenessabout
how droughtaffectsdifferent sectorsand how it is monitored.

Identifying and usingthe most effective communicationschannelsshouldbe a priority. Thenew
scdrought.conwebsite,informationalmaterials,andhandoutsare helpful resourcesOpportunitiesto
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leverageother tools and networksshouldbe explored. Forexample the SCSCQvould welcomehelp
from organizationsuchasClemsorExtensiorandthe USDAo reachagriculturalproducersefficiently,
throughmechanismsuchasdirect mail, emaillists, and outreach TheSCSCQs workingwith the South
CarolinaDepartmentof Agricultureand NationalDroughtMitigation Centerto encourageuseof the
DroughtimpactReporterasa way for producersto communicateaboutdroughtrelated conditionsand
impacts.

Severalvater suppliersand reservoirmanagersdiscussechow they would respondand communicate
at this droughtphase Most water systemswill haveadequatewater supplies(i.e., water supply
conditionsoften lagthe DRQleclarationfor a givenarea) but they will activatetheir plansandbeginto
commuricatewith their customerg(includingwholesaleandirrigation customer$ and neighboring
utilities. Someparticipantsindicatedthat they would requestvoluntarywater conservatiorfrom their
customerswhile othersfocuson internal operationsand preparationsf the droughtincreasesn
severity.

DukeEnergyfollowsthe Low Inflow Protocols(LIPs¥or the projectsthey manage LIPdroughtlevelsand
triggersdo not alignexactlywith Souh/ | N2 fdrbughtigdiators.DuringSouth/ | NB tMadérat® a
DroughtAlert Phase DukeEnergywould activatethe DroughtManagementAdvisoryGroupsin affected
river basinsconductregularmeetings,and disseminateanformation aboutlakelevelsand drought
status.Publicwater suppliersparticipatingin the LIPsvould initiate Stagel in their droughtplans;this
levelentailsvoluntary water usereductions.
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Scenari@ (SevereDrought,August2021)

Table5. Summanof Scenario2 indicators,impacts responsections,and discussiorprompts

Indicators and Impacts

1 Prolonged dry weathenascontributed to the increasing severity of drought conditions; sporadi
localized afternoon storms produdéhe only rainfall throughout the summer.

1 Agricultural impacts include lost crops, lack of feed and forage for livestock, and low levels in
irrigation ponds. All 46 counties are expected to meet the USDA Secretarial disaster designa
status.

1 The Forestry Commission repomgtieasing numbers of fires, and more intense fimegjuiring
more personnel and equipment to control.

1 Streamflows ardelow the 10" percentile of historical valuesand major lakes are below target
levels for this time of yeaGroundwater monitoring wells and reservoir levelemonstrate
declining trends

Response Actions

1 The DRC and SCDNR continue to monitoditions and disseminate information to the public.

1 Burn restricions and bans have been enacted due to heightened fire risks.

1 At this drought phase, the DRC may request that the Governor encourage voluntary water
conservation and may considexquiring mandatory reductions or curtailment of nessential
water use

Discussion Prompts

AHow does your organization coordinate with others?

AHow do inconsistencies between different organizations and communities affect the effective
of drought respons@

AWhat challenges does your Drought Management Area or sector face at this droughPphase

ParticipantDiscussios Impacts
How are different sectorsand organizationsaffected at the severedrought phase?

A Atthe severedroughtalert phase the agriculturesectorwill experiencethe brunt of impacts
Increasingvildfires are alsoexpectedto be anissue.Otherwise the extentto whichother water
usersandwater suppliesare affectedis variable.Some water utility participantsindicatedthat their
water suppliesmaynot be affectedat this droughtphase, while other participantsnoted that
upstreamuses(or non-use)beginto affectdownstreamusersanduses.Coastalvater resources
mayexperiencencreasingsalinitylevels.Consequentlycoordinationand communicationdbetween
water managersanddifferent usersisincreasinglymportant.

ParticipantDiscussiondroughtresponseplansandprocedures
What are different agenciesand organizationsdoing?

A Ingeneralwater systemsreported that they monitor their suppliesand communicateboth
internally and externally (for example to cusomers,wholesalecustomersandother constituents.
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However,the timing andtypesof responseand communicationsappearto vary.Voluntary,and
somemandatory,water usereductionsare now in place Utilities maynot requestor requireall
possiblewater usereductionmeasure until conditionsreachthe extremedroughtphasehe
amountof reductionsrequestedmaydiffer aswell. Responselansandtriggersvarydueto
differencesbetweenthe water utilities ¢ the nature androbustnesof their water source(or
sources)the majorwater usesandtype of community(or communitiesthey serve,andtheir
businessoperations.Enforcementof water userestrictionsis possibleat this stage,if the process
andcriteriaare detailedin an ordinanceor contract(e.g.,wholesalecustomers customerswith
irrigation taps).Utilities that withdraw water from the Catawbabasinhaveresponseplansthat align
with Duke9 y' S NIFPE Q &

A Participantsnvolvedin energyproduction and/or reservoirmanagementreported that aslake
levelsdecline their organizationhaveinternal discussionsaswell aswith partners, aboutreservoir
releasesand managemenbf energyproduction

Challengesnd needspertainingto monitoring and response

A Many participantsgquestionedhow the processo movefrom severeto extremedrought,andthe
correspondingesponseactions,would actuallywork in practice. Participantseexpressedincertainty
abouthow this would actuallyhappen.Forexample participantsaskedexactlywhenandat what
droughtlevel SCEMIpersonnel locatlevelemergencymanagersandfederalentities andregulators
would becomeinvolved. Thiswould includepersonnelinvolvedin variousEmergencysupport
Functiongd ESFsAnd namelyESHS5, the Publicinformationfunction. It is unclearif this involvement
canonly beinitiated throughthe D 2 @ S Ngm2rtyecideclarationor if other triggersand/or
requestsfrom the DRCzanlaunchadditionalassistancendresponseactionsat the severedrought
phase. Asareasmoveinto upperstagesof drought,one suggestiorwasfor greaterrepresentation
of emergencymanagerson the DRCalls,in orderto involvethem earlierin the process

A Stateagenciesnaybe limited in providingassistancer guidingresponseactionsat the earlier
droughtphasesForexample SCDHEG@mmunicatesandinteractswith water utilities aboutthe
statusof their water suppliesandwater quality. At the severedroughtlevelstage, SCDHEEannot
compelutilities to implementplansor water conservatiormeasuresput the agencydoes
encouragesystemgo reviewtheir plansandrespondto water shortagesf necessaryMeanwhik,
someutilities maywant the stateto providemore pressureand advocatefor water userestrictions,
sothey canpoint to state-levelauthority if they askcustomerso reducewater use.

A Addressingaryingtypesandextent of impactsis a challenge Water systemsnayfaceeconomic
pressuredo continueto meetthe water demandsof water-dependentindustry,businessesand
wholesalecustomerswhile alsolookingto conserveand extendwater suppliesin the eventof an
enduringdrought. Oneparticipantasked if the economicimpactsand cascadingffectsof drought,
especiallyin rural areas,were beingadequatelyaddressed.

A Somenewwater uses(e.g.,water parks)maynot be in localdroughtplans,ordinancesand
communicationglans,if thoseplansand ordinanceshavenot beenupdatedrecently.
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ParticipantDiscussions<Communications
What are different agenciesand organizationsdoing?

A

Stateand federal agenciesncreasecommunicationsand outreachto the public affectedsectors,
water utilities, and communities and partnerswith whomthey needto coordinateresponseand
mitigation activities.

Forthe agriculture sector, the SCDepartmentof Agricultureservesasliaisonbetweenthe DRGand
farmers TheUSDA~am ServiceAgency(FSA)USDANaturalResource€onservatiorService
(NRCShaNndClemsorExtensioralsoactivelycommunicateandwork with farmersat this time.

SMOHEGeachesout to water utilities to monitor and assistwith anywater supplyor water quality
issuege.g. tasteissuesalgalblooms,anddissolvedoxygen)andto industriesand thosewith
NationalPollutantDischargeeliminationSystem(NPDESpermitsfor any potential problemswith
low flows anddischarges

SEMDstartsto preparefor a possibleExecutiveOrderand other statewideactionsthat might be
necessaryNon-profit organizationsuchasthe RedCrossalsobeginto reachout to agencyand
communitypartners;they mayassistcommunitiesaffectedby wildfires.

Challengesand needspertainingto communications

A

Becauseavater systemsand communitiesexperiencedisparateimpactsat the severedroughtphase
(or might not be affectedat all), neighboringsystemsand communitiesmay havevery different
response®ndmessagingincludingwhat is beingcommunicatedfo whom andwhen. Thiscan
causeconfusionwhenanareahasmultiple water utilities or different customerbases Thepublic
may not know exactlywhichmessagegertainto them.

It ischallengingo communicateaboutlaggingindicatorsandimpacts Forexample groundwater
tendsto respondmore slowlythan surfacewater to droughtconditions;the agriculturesectoris
typicallyaffected before drinkingwater supplies Thereasondor the spatialvariability of impacts
(i.e.,whendifferent droughtlevelsare reportedfor relativelysmallareas)is difficult to explainto
the public.
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Scenari® (Extrene Drought,May 2022)

Table6. Summanof Scenario3 indicators,impacts responsections,and discussiorprompts

Indicators and Impacts

1 Over the past year, the state has experienced one of the driest and warmest periods on reco
statewide averag@reciptation in 2021 was 35 inches, 12 inches below normal. Two tropical
storms provided rainfall in the fall, but not enough to make up the deficit. 2022 is on track to k
dry and hot as 2021.

1 The State is experiencing widespread impacts to agricultueerifks, water resources, and watel
dependent industries and businesses.

Response Actions
1 As onditions deteriorag, the DRC decides that Stdevelmeasures are necessary to address
existing, and projected, effects of drought.

1 The DRC reviews essential and &ssential water uses and makes recommendations regardin
the curtailment of water use

Discussion Prompts

A What challenges does tHarought Response Committee face at this phase of drought, as
conditions increasingly warrant statevel response action to protect water resources?

A What measures will your community or organization take to implement mandatory water use
reductions or curtd water us&

A What challenges does your Drought Management Area or sector face at this droughPphase

ParticipantDiscussiondmpacts
How are different sectorsand organizationsaffectedat the severedrought phase?

A Agricultural producersand businesgsare expectedto experienceadverseeffectsearlierandmore
severelythan other sectors By this phase,it is unlikelythat the agriculturesectorwill havemany
optionsto mitigate impacts;producerswill likely be lookingfor aid (e.g.,througha Fast Track USDA
Secretariatlisasterdesignatio”®) or other typesof assistance.

A Itisexpectedthat surfaceand groundwater sourcelevelswill be decliningby this phaseof drought,
necessitatingactionby water utilities andtheir customersto conservewater andreducedemand.
However,someparticipatingutilities noted that evenat the extremedrought phase they have
robustsuppliesandthe capacityto meettheir systemdemands. In termsof their water supply
status,they may not needto implementandenforcemandatorywater usereductions

13 https:/Iwww.fsa.usda.gov/Assets/USBASAPublic/usdafiles/FactSheets/archivéalct-
sheets/emergency disaster designation _and declaration process mayRiil7
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ParticipantDiscussiondroughtresponseplansandprocedures
What are different agenciesand organizationsdoing?

A

Water systemparticipantsconveyedhat they would be focusingon efforts to reducetheir systems
water use.Pecificactionsincludemandatoryreductionsfor customers enforcingwater use
restrictionswith finesandviolations andincreasingcommunicationgo their customers Some
participantsnoted havingtiered water ratesto incentivizelower usage Systemwide actionsmay
includeloweringwater systempressureor placinga moratoriumon new water tapsor extensions.

Reservoirmanagersand power generatingfacilities will follow their plansand protocolsto manage
reservoirlevelsandreleasesmitigate impactssuchassaltwaterintrusionin downstreamareas,and
ensurethat energyproductionneedsand demandsare met.

Stateand federal agenciegeportedthat they will increasinglycoordinae with other agencies,
utilities, andaffectedcommunitiesto identify and addressanyissueswith water supplies power
generationor fire suppressionTheywill provide and supportpublicawarenessandeducation
campaigngo enharce water conservatiorefforts.

SEMD, aswellasSERTembers(i.e., state agenciesand non-profits who support ESFsill
prepare for activationof the EmergencyOperationsPlan and assistwith water conservation
communicationsand other responseactions.Non-profits (suchasthe RedCrossand SalvationArmy)
andagenciesnvolvedin the MassCareESHwill ramp up their activitiesand mobilizeresourcego
addresssevereimpactsandemergenciesassociatedvith fire safetyand suppressionyater and
food distribution,and shelterservices.

Challengesind needspertaining to monitoring, responseactions and communications

A

All committeemembersand other organizationsvith droughtresponseresponsibilitiesshouldbe
actively participatingin DRCallsand meetings.Thiswould includemembersof the agriculture
community,state andfederalagenciesprivate entities suchasenergyutilities, and SER™embers.

The DRGhouldcoordinatewith energyproducers particularlyif they considerthe curtailmentof
non-essentiawater uses,aspower generationis includedasa non-essentialise.Waterrationing
coulddestabilizethe electricgrid and adverselyaffect water usesthat are consideredessential.

Datato better monitor and assesgirought effects on water resourcesand utilities will be
necessaryThisincludesdetailsaboutinterconnectiongi.e.,which systemsand/or communities
maybe ableto sharewater supplies)whichpopulationsare beingmost affected,andwhereintakes
arein relationto water levels.Suchinformation canhelp identify areasmostat riskto water
shortagesand guideany mitigative or emergencyesponseactivities.

Somecommunitiesor other entitiesmaylookto SCEMDr county emergencymanagers
prematurelyfor aid at this phase however,it maynot be within their purviewto provideassistance
for impactsthat are not directly threateningpublichealthand safety.

The DRGshouldcommunicateand coordinatewith other networksto disseminatedrought
information. Forexample Clenson Extensiorhasagentsin everycountyof the State. TheSCEMD
emergencyalert system NOAAweatherradio, andthe NationalWeatherService2 T T Rl€tSaieQ
availabletools.

The DRGshouldbe in contactwith Georgiaand North Caroling aswhat our neighborsdo andhow
they respondwill affect South/ | NB ftwatef lesQuiaces.
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Challengesnd needpertainingto water userestrictionsand curtailment

A Somewater utilities found that requestsfor water usereductionsin previousdroughtswere too
effective. Forexample requestsfor water conservatiorduringdroughtshaveled to reducedwater
useoverthe longterm; in someplacesthis cddemandhardening maylimit the extent to which
water usecanbe feasiblyreduced.In other situations,0 dz& i 2 wa@m@nservatiorledto
revenuereductionsandultimately rate increasedor those customers Communicationsaboutwater
conservationcanbe challengingf customersassociag¢ conservationwith rate increases.

A Duringanextremedrought, conditionsmay necessitatethat the DRCassesghe effectivenessof
voluntary water usereductionsand recommendmandatory water restrictions. It wasunclearto
many participantswhat criteriawould be usedto limit or curtail water usage particularlyasstate-
mandatedrestrictionshavenot occurredin the past.It is expecied that certainindustriesand
businessesvould be affectedby curtailmentmore than otherswould. It wassuggestedhat those
who canafford to would payfinesto continuetheir water usagewhichis counterproductiveto the
goalof extendingwater suppliesuntil the droughtends.Theassessmenprocessshouldbe
transparent identify and evaluatedifferent options,and balancea numberof different
considerationsFor example how will economicharmbe determinedandwho will be mostaffected,
whichentities havethe greatestability to reducewater use,andwhichare alreadyoperating
efficiently?

A Enforcementof mandatay water userestrictionsor curtailmentwill be difficult without a Governor
declaration Thismayincludemandatorywater userestrictionsat the local/water utility leveland
implementationof water usecontingencyplans(e.g. thoserequiredwith groundwater or surface
water permits).
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Scenaricl (EmergencyOperationsPlan,August2022

Table7. Summanpof Scenario4 indicators,impacts responsections,and discussiorprompts

Indicators and Impacts

1 Statewideexceptional drought conditions persist and continue to worsen.
1 Safety, health, and welfare are threatened

Response Actions

1 TheDRC notifies SCEMD that drought conditions have progressed to a level that requires ac
of the Emergency Operations Plan (Appendixdi@dught Response Plan

1 The State Emergency Response Team develops a Drought Emergency Executive Order for 1
GWSNY2NRa aAaylkddaNBE FyR | OGAGrGSa GKS { Gl

1 SERT, with the DRC, works with local emergency management directors and water suppliers
develop response and recovery measures.

1 At this stage, the Governor may issue emergeregulations to require curtailment of
withdrawals; state agencies are required to reduce water use by 10%.

Discussion Prompts

A What resources, information, or additional capacity does the Drought Response Committee r
to assess conditions amdcommend activation of the Emergency Operations Plan?

A Whatchallengesio State Emergency Response Team members foresee in implementing the
Emergency Operations Plan?

A What additional resources or information will be necessary?

A Wil additionalexecutive or legislative action be required?

ParticipantDiscussion®roughtresponseplansandprocedures
What are different agenciesand organizationsdoing?

Stateandfederalagenciesnvolvedin the SERWere askedto describein more detail what they would
do at this point of droughtresponseHighlightsfrom the DMAbreakoutgroupsalsohelpedto inform
discussioraboutthis final stagein the exercise.

A Similarto the managemenbf other hazardsor events,SCEMDBvould convenewith other agencies
to monitor the event,trackindicators,andidentify whento transferresponseo the EOPand
SEMD.Theyhaveclearindicatorsthat showwhenneedssurpasdocalresourceqwater, shelter,
etc.). Theyhaveregularmeetingswith the Governor.Theyusethe sameprocessand operationsfor
allemergenciestheir modelcanbe appliedto drought,but it might require somemodifications.For
example there might be lessinvolvementof the full SER@uringa drought.

A Stateagenciegincludingthoseon the DRGand SERTgoordinateon disseminaing informationto
the public. TheEmergencysupportFunction15 (Publicinformation)initiates a publicinformation
campaigrto provideupdateson droughtstatus,actionsbeingtaken,andrelief programsavailable
at the Stateand Federalevels.SCDHE@embersof the SERTanassistwith publichealth
messagingaswell asissuepublicinformationto supportthe curtailmentof water useandother

responseactions.
]
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A TheDepartment of SocialSenicesassistxounties,RedCrossFEMAandother entities with
openingpointsof distribution (PODsand shelters TheForestryCommissiomworkswith partners
from the Southeasterr-orestFire Compacta compactwith neighboringstatesto provideaidin
emergencysituations.Federalagenciessuchasthe USForestServiceand NationalParkService
may providefirefightingresourcesaswell. ClemsorExtensiorprovidesadviceand counselingo
supportfarmers.

A Oncethe SERTs activated federalagenciesare askedto assistwith providingdroughtrelief and
informationalresourcesAgenciedistedin the EmergencyOperationsPlanincludethe U. S.Army
Corpsof Engineersthe NationalOceanicand AtmosphericAdministration(NOAA)andthe U. S.
Departmentof Agriculture USACHill be involvedwith the SEO@nd coordinatewith S&EMDto
reachout to affectedcommunitiesto identify thosewho needassistancavith water delivery. USAE
canprovidewater anddrill wells,if certaincriteriaare met.

A Energyutilitiesand reservoirmanagersmplementtheir responseplans.Impairedwater supplyand
guality conditionswould haveimplicationsfor water utilitiesand power plant operations;
recreationalfflows and non-essentialuseswould be limited or curtailed. Additionalmeetings
conveningstate agenciesand municipalitiesmaybe necessaryo find alternateenergyandwater
sourcegqe.g.,extendwater intakes)and/or curtail certainenergygenerationandwater uses.

A Nongovernmentalorganizations(NGO$ canhelp synchronize&communicationsomingfrom the
DRGnd SERWith thosegroupsnot directly involvedwith either group(e.g.,private, public,and
faith-basedgroups)

2019SouthCarolinaDroughtTabletopExercise 27



HotWash

TheHot Washprovidedan opportunity for participantsto sharefinal thoughtsand questionsaboutthe
droughtresponseprocess ScottBrown(SCEMDIed the discussiono synthesizeand evaluatethe key
lessondearnedandactionitemsfrom the exercise Participantsusedthe Mentimeter softwareto share
their droughtrelatedconcernsandtakeawaydrom participatingin the exercise Thissectionprovidesa
few highlightsfrom the final discussionspecificneedsandrecommendationsre incorporatedinto the
following section(KeyThemedrom the Exercisg

WhoWasMissing?
Participantsvere askedto identify organizationsand groupswho were not presentat the exercise
and/or are not currentlyinvolvedinthe { ( I dr&ghéresponseprocessbut who shouldbe includedin
future conwersations Suggestionicluded:
A More diverserepresentationfrom other sectors
o Largeindustriesand manufacturerghat usewet process(es)
A Professionahewsmedia
A Electedofficials

o SouthCarolinalLegislature

o Localofficials,agenciesandorganizationgo help makeconnectionswith water usersat the
locallevel

A Otherstateagencies

o SCDepartmentof Insurance

o SCDepartmentof Employmentand Workforceto assistsectors workers, andlivelihoods
affectedby drought(e.qg.,agriculture,carwashcompanies|andscapingtecreation)andto
collectdataaboutthe economiclossesto theselinesof work

o SCsStateFireDivision;Departmentof Labor,Licensingand RegulationLLR)

o SCDepatment of ParksRecreatiorand Tourism

A Otherstates

o Neighboringstates*

o Otherstatesandregionsthat haverecentlyexperiencedkextremedrought(e.g., Texas,
California)o sharelessondearnedaboutissuessuchascodeenforcementmandatorywater
restrictions,and effectivenesof consumerselfpolicingand peer pressurefor water
conservatiorefforts

Recapof Importantissues
Thefinal discussiorfocusedon needsrelatedto communicationsand plansand procedures mirroring
the responsesubmittedthroughthe Mentimeter polls. Forexample:

A 72exerciseattendeesprovidedresponsedo the question & 2 K arg@isomeof the challengegou
T I OBhEndostfrequentlymentionedchallengesvere relatedto communication(39 responses)
money(cost,revenue 17 responsey andthe law (legat 12 responses)(Figureb)

14 Note: A North CarolinaDroughtManagementAdvisoryCouncilmemberattendedthe exercise Georgiawas
invited but unableto attend.
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A 47 attendeesprovidedresponseso the question & 2 K arélyourbiggestO 2 y O ST/t £
commony cited concernswvere enforcemeni(16 response} politics(8 responsey and
communication8 responses)(Figure6)

Communications

HopeMizzell(SCSCOJjeviewedthe existingcommunicationsmechanismsandthen the grouprevisited
someof the keyquestionsraisedduringthe exercise At the moderate,severe and extremedrought
alert phases SCDNIssuegressreleases, lettersto all water systemsand publicnoticesin newspapers
to disseminatd@nformationaboutthe { (i I dr&ghéstatus.A droughtlistsern® andthe scdrought.com
websiteare alsousedto provideinformation.

Thehot washdiscussiorhighlightedneedsrelatedto the timing and contentof droughtmessaging
Droughtisa complexhazard,andit canbe difficult to explaincomplicatedresponseprocesseand
proceduresParticipantssuggestedhat state agenciesand other information providersstart earlier
comparedto currentpracticesto communicateaboutdroughtandto work togetherto provide
consistentcommunicationsMessageshouldbe clearaboutthe typesandlocationof impactsbeing
experienced,how reported conditionsandimpactsmay affect the publicand other audienceqsuchas
the agriculturalcommunity),how to respondat different levelsof drought, andwhereto find more
information.

PlansandProcedures

Finalcommentspertainedto DRGrepresentationand needsfor greaterawarenessand use of drought
plans Asalmost50%o0f Committeeseatsare vacant,havinga representativeand full DRds important
for facilitatinginformation sharingwith affectedsectas, communities,andorganizations.In addition,
membersshouldbe ableto representtheir own sectorandorganizationaswell asother water usersin
their DMA.

Furthermore there wasa sensethat manyplansare not reviewedor implementedregularly. Drought
plansareimportant tools for publicand private entities asthey prepareandrespondto droughtsand
water shortagesEffectiveandtimely droughtresponsealsorequirescoordinationamongmultiple
agenciessectorswater users,andinterests.Efforts to reviewandupdatelocal,basin,and statewide
plansare necessaryo ensurethat South/ | N2 fdrbughitresponseprocessesrerelevantand
adequateto addresschangingcircumstancesnd new information.

15 Readersnterestedin joiningthe droughtlistservshouldcontactthe SouthCarolinaStateClimatologyOffice.
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Summary of Key Themes

Theexerciseprovidedan opportunity for participantsto identify what workswell; what existing
activitiesandresourcedo build upon;andwhat gapsand challengesieedto be addressedThissection
synthesizethe keythemesthat were discussedhroughoutthe exercise

PlansandProcedures
DroughtRespons€ommittee

A

Someparticipantsvoicedconcernsaboutthe lack of representationin the DRGandthe DRQCzalls.
Theamountof DRGracanciess one aspectof this challenge someareasand sectorsare not aswell
representedasothers.Fillingthe existingDRGracancieshouldbe a priority andwill help ensure
that different stakeholder groups are representadequately.

Communications withihe monitoring processes iGeorgia and North Carolinare necessary to
ensure that shared water resources are sustained, particularly during extreme drought events.

Droudht ResponséctandRegulations

A

Onemajorchallengdsthat the DroughtResponsé\ct, Regulationsand guidancefor localplansand
ordinancesvere lastupdatedin 2000-2001 It is unclearhow anychangesvould coordinatewith
other legislation(for example the SurfaceWater Withdrawal,Permitting,Useand ReportingAct
and Regulationyor activities(for example the Stateand RiverBasinPlanningprocesses).

TransitioningbetweenDroughtAlert Phases

A

While the DroughtResponsé\ctand Regulation®stablishthe objectiveindicators triggers,and
actionsto be takenat the four droughtalert phasessomeparticipantsraisedoverarchingguestions
aboutthe timing of drought declarationsand messagingTheDRQoesnot want to appearover
reactiveto short-term conditionsnor be too quickto changedroughtstatusor skipdroughtlevels
(i.e.,movefrom Incipientto SevereDrought,or viceversa).In addition,droughtdeclarationsn the
winter, whenwater demandand publicattention are low, are potentially counterproductive These
typesof considerationsare embeddedin the decisionprocess;one critiqueisthat the process
shouldbe lesssubjectiveand adhereto specificindicatorsandtriggers.Whilethere wasno
overarchingconversatioror consensusbout how to improvethe current processthe DRGnight
considerthesequestionsat future meetingsor exercises.

Interestin the droughtresponseprocesaypicallyincreasesasdroughtsincreasen severity;
however,participantsnoted a needfor early and consistentengagemenin the monitoring and
responseprocesshy affected sectorsand agenciesSuggestionicludedmore engagementvith
the agriculturesedor at early stagesof drought. Furthermore more attention shouldbe paidto
conditionsduringspringand earlysummer,and communicationshouldbe more frequent,
particularlywhenwater demandis highand agriculturemay be mostvulnerableto dry conditions.

Participantsxpressedincertaintyregardinghow the transitionsinto increasinglyseverelevelsof
drought (i.e., severe extreme,andactivationof the EmergencyOperationsPlan) would actually
work. Currentplanslackclearprocedurego guidewhenandhow emergencyagencieswill rampup
their activitiesand when communcationsbetweenthe DRCthe SCEMDand SERWill be initiated.
Greaterinvolvementof countyemergencymanagersand/or SERTembersat the severeand
extremedroughtphaseqratherthanwaiting until the EOHs activated)may helpto facilitate
coordinationasa droughtprogresses.
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A Theexercisehighlighteda needfor better understandingof the conditionsunderwhichfederal
assistancas availableto affectedentities. Federalagenciesand programsmustmeet certaincriteria
beforethey can provideassistancer aid. Forexample the USDroughtMonitor mustshowD?2
(severedrought)for eight consecutivaveeksbefore the USDAmaydeclarea secretarialdisaster
designatiomandthe FarmServiceAgencymay providefinancialaid. TheUSACEanassistwith water
provisionby drilling wellsor truckingin water. However theseshouldbe lastresort measureto
savelivesor protect property; federalassistances neither unlimited nor free. Communitiesare
eligiblefor assistancéout not industries.Thefederalgovernmentexpectsto be reimbursedfor any
well-drilling serviceqwell ownersare eligiblefor loans,to be paidin 30 years);federalfundscanpay
for truckingin water, with a 30-day maximum.

Determiningand CurtailingNonEssentialWVaterUse

A Participantsaisedmanyquestionsand concernsabout the challengesassociatedwith fairly
determining and restricting non-essentialwater uses No specificcriteria existto guidesuchan
assessmemn It is unclearhow variouswater useswould be prioritizedfor curtailment,giventhat
& y allinon-essentiawater usesare S |j dzIFdrek@mple non-food agricutural productiontopsthe
non-essentiaater uselist andranksasa higherpriority overusessuchasenergygeneration.
Severalparticipantsrecommendedhat energygeneation be consideredan essentiaratherthana
non-essentiause,dueto the advesseeffectspower shutdownswould haveon publichealthand
safetyandthe overalleconomy.

A ltisunclearhow the economiccostsof restrictions and emergencymeasureswill be considered
duringthis process Cutailment of non-essentiawater useis expectedto havesignificanteconomic
effectson individualcommunities water utilities, businessesandindustries.How might
manufacturerswho are alreadyefficientand minimizingtheir water usage curtail their water use,
without sufferingmajoreconomicimpacts?.argerwater utilities mayfacechallengesn reducing
water use,if smallerutilities andwell usersturn to them whentheir water resourcesare depleted. If
conditionswarrantwater usecurtailments,clear and concisemessagingo explainwhy, when, how,
andby what criteria different water usesare beingcurtailedwill be a criticalneed.

Enforcement

A Breakoutgroup discussionsevealedsomeof the complexitiesinvolving the enforcementof
drought restrictionsand curtailment, particularlyduringthe severeandextremedroughtphases
Theability for different agenciego enforcewater usereductions,or take other responseactions,is
uneven.Althoughthe DRGnayrecommendmandatoryconservatiorand water usecurtailment
when conditionswarrant, thereis no statewide enforcementcapability,andindividualagenciesnay
not be ableto implementmanyactivitiesuntil the Governormakesan emergencydeclaration.On
the locallevel,the implementationand enforcementof mandatorywater userestrictionsvaries
tremendouslybetweenlocalwater utilities and communities.

Coordination

A Theexercisddentified important coordination mechanismghat supportdrought response For
example the SoutheasterriForestFire ProtectionCompactncouragesnutual aid in the eventof
forestfires; SouthCarolinasoneofthe/ 2 Y LJ-téd in€miberstates. Droughtmanagemenplans
and LowInflow Protocols(LIPsfor manyof South/ I N2 tmajof les@raoirsandlargeenergy
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projectsestablishset proceduresfor monitoringand protectingsharedwater resourcesduring
drought.Becauseso manywater users,agenciesandstakeholderanaybe affectedby these
contingencyplans,it isimportant that communicationsanddiscussionsibout operationalchanges
or deviationsoccurasearlyaspossible.

Breakoutgroupdiscussionglsorevealedhow variousentities and networks work together
informally to communicateand provideassistanceo affectedcommunities Examplesnclude
programsand networksthat assistagriculturalproducers(ClemsorExtension JSDANRC&nd Fam
ServiceAgency)jnformation sharingamongneighboringwater utilities to comparedrought
responseactionsand messagingand consultationshetweenupstreamand downstreamusersto
ensurethat multiple water usesare met duringlow flow conditions.

Challenge®ccurwhendifferent typesof plansappearto be inconsistentor unfair, or to work at
crosspurposeswith droughtresppnseandwater conservation Forexample homeowner

I & a2 OAHQRAkoRefiant&andrrequirementsfor maintaining lawnsandlandscapingnay conflict
with water utility requestsfor water conservationOnthe statelevel,lawsandregulationsestablish
different requirementsfor droughtcontingencyplanningand water usereductionfor different
water usersanduses.Forexample,underthe current DroughtResponsé\ctand Regulations
requirementsfor responseand conservatiorfall to publicwater utilities andtheir water customers;
private sectorentities haveno requirementsor responsibilitiesuntil the DRQleterminesthat
mandatoryrestrictionsor curtailmentis necessaryUnderthe SouthCarolinaSurfaceWater
WithdrawalPermitting,Registratiorand UseProgramagriculturewithdrawersare subjectto
minimum flows but haveno requirementsfor droughtresponseand contingencyplans

LocallevelPanning

A

Thereisaneedto update local responseplansand ordinances TheStatehasover 600water
systemsandmanyhavenot reviewedor updatedtheir plansand ordinancesecently. Water
systemshat regularlyuse,review,and/or exerciseheir plan, suchassystemshat follow the
CatawbaWatereeLIPand Mount PleasantVaterworks(conducteda systemspecificdrought
exercisan 2019),are examplesf exceptions Localplansshouldbe reviewedperiodicallyto
accountfor changingconditionsand new information 1 Examplesioted at the exercisencludethe
addition of majorwater usersto a system(e.g.,water parks);newinterconnectionspurchase
agreementspr contractsbetweenutilities; and modifyingcommunicationsstrategiesto incorporate
newtools suchassocialmedia.

DataandInformation
TimelyandLocalizednformation

A

Many participantsnoted that more shouldbe done at earlier stagesof droughtto help agricultural
producersandother affectedwater usersrespondto potentialimpacts.Currentlythe DRGnay not
be receivingall the informationit needs andat the timeswhenthat informationwould be most

useful,for examplebefore or duringplantingand growingseasonAsagriculturalproducersmaybe

16 Brown,C.and MaddausL. (2019)Droughtpreparednesand responseManualof Water SupplyPracticesM60,
SecondEdition.Denver,CO:AmericanWater WorksAssociation.
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affectedby only 3-4 weeksof drought,increasinghe frequencyof DRQdls wassuggestedisa way
to obtain and providemore timely information for that sector.

TheDRCandthe monitoring processn genera) would benefitfrom more localizedreports and
input, for example firsthandaccountsrom F | NJy(&Ndiher affected3 NP dabdiut@hsir
experiencesandbetter information andreporting about rainfall variability. Suchinformationis
necessaryo ensurethat droughtdesignationsare asaccurateaspossible.

TheSCSCGand SCDepartmentof Agricultureare partneringwith the National DroughtMitigation
Centerto encouragehe useof itsdrought impactreporting app. It allowsproducersto submit
shortdescriptionsand photosof how droughtis affectingtheir location. Thisnew tool is in the early
stagesof beingappliedto droughtmonitoring,andimprovementswill be madeasproducersand
other usersprovidefeedback.Thistool maybe ableto providebetter coverageof the Drought
ManagementAreas In generalmore reliableandregularlycollectedimpactsdatais expectedto
improvedroughtmonitoring, responseand planningactivities

ImpactsandCosts

A

Currentlyno systematiceffort existsto track or assessvho or what is affectedby drought, how
different entities are respondingandwhat costsare incurred. Thereis a needfor reliable data
about the monetary costsof variousresponseactions.Forexample if a haylift is necessarywho
paysfor the costof the hay,the shippingandtransportation,andthe logisticsof distribution?If
water userestrictionsare invoked,what are the short- andlong-term costson revenuefor water
utilities and affectedbusinessesWhat methodologiesare mostappropriateto identify, compare,
and prioritize different typesof mitigation actions?Thesedataandinformation gapsmakeit difficult
to identify and understandthe full costsof drought, plan effectively,and developconsistent
messagingboutR NB dzaffédisersSouthCarolina.

Thresholdsind Transitions

A

In order for different sectorsto be better preparedfor drought,identifyingthe critical thresholds
for different sectorsandtypesof droughteventswould be beneficial Asimpactsto different sectors
do not occuron similartimescalesit maybe usefulto asseséf particularimpactsassociatedvith
agriculturaldrought,for example couldserveasearlywarningto other sectorsthat are typically
affectedat later droughtphases.

Communications
AudienceandMessaging

A

Thereisadifference between public and professionalcommunications but thesedifferentiations
were not alwaysmadeduringthe exercise Someparticipantsdiscussedommunicationsntended
to educateandincreasepublicawarenessOthers discussednore targetedcommunicationswith
managerof neighboringor peerorganizationandwith communityleadersin order to promote
more coardinated and effectivedroughtresponse Futurecommunicationgliscussionshouldclarify
the targetaudience(publicor professionaland purpose(generaleducationandawarenessdrought
statusupdatesfrom the DRAnessagingwater userestrictions from water utilities, etc.).
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Challenges

A

Droughtis acomplexhazard asare the managementecisiongo respondand preparefor drought.
It canbe difficult to explainthesecomplicatedprocesseso the public. Forexample the DMA-
breakaut groupsdiscussedow varyingconditionsand impactsaffectshow organizations
communicateaboutandrespondto conditions.WestDMA participantsaskedfor a more effective
wayto communicateaboutimpactlagsandthe different responseghat occurat different time
pointsamongstdifferent sectors.

Largerwater systemsare likelyto havecommunicationstrategiesand plansdevelopedin advance
andpossesadequatepersonnelandresourcedo disseminatenformationto customerslt is
unclearwhether smallersystemshavesimilar capacityto respond.Socialmediais a usefultool, but
it canbe challengingo monitor and correctany misinformationthat is disseminatedespeciallyfor
thosesystemswith fewer resources

Many participantsnoted that communicationsoften lack consistencyand coordination between
the variousentities (agenciesat local,state,andfederallevels;water utilities; volunteerand non-
governmentabrganizationsjhat providedroughtinformation, partly due to the varyingtypesand
extentof impactsthat maybe experiencedduringanygivendrought. Formunicipalwater users,
locallevelmessagings frequentlyinconsistentasneighboringwater utilities and communitiesoften
havedifferent droughttriggersandresponseactiorsin their plans;this canbe confusingfor water
customers.

EmployingBestPractices

A

More droughtfocusedcommunicatiors needto take placebefore drought beginsand at the earlier
drought phases particularlyto vulnerablecommunitiesand sectors(suchasagriculture) Water
conservatiormessagesommunicatel before droughtcanhelpto conditiondesiredbehaviorsvhen
adroughtoccurs.

Consistentand coordinatedcommunicationmessageshouldbe developedwhenandwhere
possible JustasESE provide consistentcommunicatiorand messaginghroughoutother
emergencyevents,the sameshouldapplythroughall phasesof adrought Audienceswill know
what to expect,andhow to respond,if a consistentprocesss used

Clearand understandableinformation canhelp audiencesknowwhat typesandlocationof impacts
are occurring,how reported conditionsandimpactsmay affect them, what they shouldor coulddo
in responseandwhereto find more information. Usersmayfind infographicsand visualsmore
usefulthantext.

Many existingtools and resourcescouldbe leveragedor future droughtcommunicationsfor
exampleemailsandlistservs papermailers listserv,socialmedia pressreleasesbill inserts,
conferencecalls,meetingsandworkshoys, andwebsites.Greateruseof socialmedia,broadcast
meteorologistsandthe NationalWeatherServicanaybe waysto expandthe disseminatiorof
droughtalertsandrelatedinformation. Areverse911systemmaybe appropriatefor targeting
message$o groupssuchaswater utility customersto provideinstructionsaboutwater restrictions,
to agriculturalproducersto provideguidanceaboutobtainingaid, or to communitiesaffectedby
water shortagesor wildfire activity.
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Evaluation

A

Communicationsools and messageshouldincludea mechanisnfor userfeedbacksothat
information providerscanbetter understandhow recipientsperceive understand andapplythose
messagesindthen improve subsequentommunicationsFormal evaluationscouldassesshe most
effectivemethodologiedo usein communicationsand messagin@nd monitor responseactions
suchasshort- andlong-term behaviorchangedy water usersto specificmessagingegardingwater
usereductions.

Educatiorand Awareness
Droughtdecisionmakersandagencyofficials

A

Participantaoted that professionalsand agencystaff responsiblefor water managementand/or
droughtresponsewould benefit from greaterfamiliarity with South/ | N2 DioyghtRedponse
Programandthe proceduesoutlined in the DroughtResponsé\ctand Regulations.

Participantssuggestedi needto improveawarenesshat droughtresponseisincludedin the State
EmergencyperationsPlan

Regular statewide or basinleveltabletop exercisesanhelpto keepagency personnelinformed
andpreparedfor future events.

Otheraudiences

A

A

Participantanoted a needfor more educationalresourcego promote droughtunderstandingand
awarenesdor generaland K-12 audiences

Enhancedvaysto inform and educateabout drought before conditionsreachthe extremelevel
are needed.Suggestionscludedpamphlets,or similartypesof resourcesthat explaindrought
categoriesanddeclarations Thesecouldbe similarto those producedfor other hazardghurricanes,
for example)andbe targetedto more generaland/or K-12 audiencesTheSouthCarolinaAgWatch
Manualmaybe anappropriateresourcefor sharingdroughtinformationwith the agriculturesector.
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RecommendedAction Items

Listedbelow are recommendedactionitemsfrom the 2019DroughtTabletopExerciseThesewere
synthesizedrom the participantdiscussionsindresponseso the post-exercisefeedbacksurvey.
Suggestedctionsrangefrom the very specificandtangible(i.e., fill DRGracancies)o thosethat will
require longerterm commitmentsto policyandregulatorychangesengagementvith the multiple
entitiesaffectedby droughtandinvolvedin droughtresponseandresearchefforts to improve
understandingpf droughtprocesseandimpacts.

Plansand Procedures

A

A

ForSCDNRndthe StateClimatologyOffice,continueto work with the D 2 @ S Ndffizeddnaw
DRGppointments.

Continueto usethe scdrought.conwebsiteasthe primary platform for sharinginformationas
droughtconditionschange Enhance&-way communicationdetweenthe DRCandthe sectorsand
organizationghat would like to be more involvedin the DRGorocessRegularlycheckthe websiteto
ensurethat DRCzontactinformationis accurateand up-to-date; provideinformationor instructions
about how stakeholdersanor shouldcommunicatewith DRGnembers Workwith DRGnembers
to identify other information networks(for example ClemsorExtensionyyadkinPeeDeeDrought
ManagementAdvisoryGroup)with whichto connectandto ensurethat clearlinesof
communicationsare establishecandworking,beforea droughtevent.

Reviewand updatethe DroughtResponsé\ctand RegulationsSpecificomponentsdiscussedt
the exerciseincludedprocedurego transition betweenDroughtAlert Phasesdetermineandcurtail
non-essentiawater use,and enforcemandatorywater userestrictions.

Updatethe localdroughtplanandordinanceguidancedocument!’ Identify groups(for example,
Gouncilsof Governmentsor professionahssociationsjo help work with localgovernmentson
updatingtheir plans

Supportandencouragdocalplanningand preparednesfforts, particularlyas planningfor and
respondingo hazardgypicallystartsat the locallevel. Utility-spedfic or county-leveltabletop
exercisexanbe usedto asses$ocaldroughtresponse More extensivepre-eventmonitoring,
communicationsand mitigation actionsmay helpto increasepreparednessvhena droughtoccuss.

Integrate drought policy and planmdrinto broader state water plan and upcoming river basin
planning processes.

DataandInformation

A

A

Continueto promote andtest the droughtimpactreportingappwith SouthCarolingproducers Test
the appwith sectorsother than agriculture.

Conductresearchto improveunderstandingof the transitionsbetweendifferent droughtphases
andidentify criticalthresholds.Developinformationalresourcedo better explainand communicate
R NP dzaskcadingeffectsandthe impactsto expectat different time scalesand different times of
the year.

" TheCISAeamis currentlyworkingon projectto assistwith this.
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A

Identify data sourcesand most effectivemethodsto collectinformation aboutthe economicand
monetarycostsof drought.

Communications

A

Leverageesourcessuchasscdrought.conandthe SCEME websitg important platformsand vital
communicatiortools, to centralizeinformation sharingand synchronizenessagingnd
communicationgefforts.

Identify and usedifferent mechanismsndtoolsto ensurethat messagegetto the right people in
the right context,andthroughtrusted sources Socialmedia,apps,broadcasimeteorologistsand
other agencywebsitesmaybe waysto expandthe disseminatiorof droughtalerts andinformation.

Tailorinformationto the target audience(sandcreate communicationghat aretimely, specific,
consistenf andunderstandableShort,fact-basedmessagespicturesand other visuals and positive
messagingsuchasa dzivaer wise &ather than negativemessagingmaybe more likelyto
facilitate understandingandinterestandleadto desiredresponses.

Forgeneralaudiencesgdevelopinformationto describethe type(s)of droughtthat SouthCarolina
experiencegi.e. meteorological agricultural,hydrological) best practicesfor water conservation
andactionsto take duringdrought,and how droughtsend (i.e.,typicallynot with one rainfall event).

Foragriculture, work with ClemsorCooperativeExtensiorto developmaterialsabout South

/ I NP tdrbughtre@sponseplansand proceduredor producers.ldentify the mosteffectiveway(s)
to disseminatethis information.

Forwater utilities, encouragesystensin the samemediamarketsto developpreplannedmessages

that canbe usedto educatecustomersaboutwater conservatioranddroughtresponse (ollect and
publicizelessondearnedabout droughtresponserom SouthCarolinautilities and communities.

Corduct studiesto test specificcommunicationgnessagesAssessnethodsand mechanismgor
sharinginformation, aswell asthe effectivenes®f the providedmessageso different audiences

Educatiommnd Awareness

A

A

Conduct similar tabletop exercises in théuite to promote understanding of drought response
processes and the responsibilities of differemtities.

Developinformationalresourcedo help South/ | N2 fciizgnkb@raore awareof andbetter
preparedto respondto drought. Thiscouldincludedewvelopingnew or enhancingexisting
informationalresourcegsuchasthoseavailableon the scdrought.conwebsite)to provideto
farmers,water customerspusinessesglectedofficials,andthe public®

18 https://www.scemd.org/
¥ TheClSAeamhasdevelopeda draft droughtguidefor emergencymanagerswhencompleted,it maybe posted
to the SCEM@Rnd scdrought.comwvebsites.
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Appendix A. Participant List

First N\ame LastName Organization

Frank Alsheimer NationalWeatherServiceColumbia
Ekaterina  Altman CarolinadntegratedScienceg Assessments
Raymond  Ammarell DominionEnergySouthCarolina)nc.

Bill Argentieri DominionEnergySouthCarolina)nc.

Tim Armstrong NationalWeatherServiceWilmington

David Baize SCAWWA/WEASC

Steven Batson SCEmergencyanagemenDivision

Colt Bowles USArmy Corpsof Engineers

Rebecca Bowyer Cityof RockHill

Tyler Brown SCDepartmentof NaturalResources

Scott Brown SCEmergencyManagementDivision

Sara Brown USArmy Corpsof Engineers

Jerome Brown USDANRCS

Edward Bruce DukeEnergy

Rob Burton SCEmergencyanagemenDivision

Doug Bushee EdistoConcerns

Alex Butler SCDepartmentof Health& EnvironmentalControl
Brian Callahan ClemsorExtensiorService

Fred Castles ChesteMetropolitan District

Deanna Coffey SCEmergencyanagemenDivision

Whitney Cofield SCDepartmentof Health& Environmentalontrol
Jay Daniels SCDepartmentof Health& EnvironmentalControl
Eleanor Davis CarolinadntegratedScienceg Assessments
Patricia DeHond ClemsorExtensiorService

Rob Devlin SCDepartmentof Health& EnvironmentalControl
Kirstin Dow CarolinadntegratedScienceg Assessments
Clint Elliott GrandStrandWater & SewerAuthority

David Evans Milliken & Company

Cassidy Evans SCrFarmBureauFederation

Susan Featherstone Cityof RockHill

Melissa Griffin SCDepartmentof NaturalResources

Scott Harder SCDepartmentof NaturalResources
Michelle Harris CarolinadntegratedScienceg Assessments
Randy Hawkins CatawbaRiverWater SupplyProject

Brian Head Mount PleasantWaterworks

Katherine Helms SCDepartmentof Agriculture

Blair Holloway NationalWeatherServiceCharleston

John Irwin ClemsorExtensiorServicgretired)

Karen Jackson ClemsorExtensiorService

Wendy Jeffcoat LexingtonCountyEMD

JJ Jowers EdistoEngineersand Surveyors

Darrell Kershaw SCDepartmentof SocialServices

Hugo Krispyn Friendsof the Edisto

Kirsten Lackstrom CarolinadntegratedScience#: Assessments
Jeff Lineberger DukeEnergy

Lev Looney SCDepartmentof NaturalResources

Brian Lynch SanteeCooper
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First Name
Robin
John
Paul
Charly
Caleb
Jill
Tommy
Hope
Dennis
LeighAnne
Priyanka
Josh
Michael
Stafford
Meredith
Heather
Eric
Mike
Jeffrey
Betsy
Melissa
KC
Jacob
Chris
Ken
John
Stan
Gregory
Bill

Kim
Allen
Athena
Kayla
Alan
Jason
Ken
Leonard
Thomas
Rebecca
John
Alexandra
Stephen
Scott
Aaron
Megan

LastName
Mack
Madrid
Matthews
McConnell
Miller
Miller
Mills
Mizzell
Mobley
Monroe
More
Morton
Mosley
Mullin
Muth

Nix
Odom
Patterson
Phillips
Polk
Potter
Price
Ramthun
Rasco
Rentiers
Shelton
Simpson
Sprouse
Stangler
Stenson
Stewart
Strickland
Stroman
Stuart
Thompson
Tuck
Vaughan
Walkerlll
Ward
Westcott

Whitehill Smith

Wilkinson
Willett
Wood
Wood

Organization

SCDepartmentof Health& EnvironmentalControl

AmericanRedCross
SCEmergencyManagementDivision
ClemsorExtensiorService

Betty AllenFarms

SCRuralWater Association
SCrForestryCommission
SCDepartmentof NaturalResources
USDANRCS

SCDepartmentof Health& EnvironmentalControl

SCDepartmentof NaturalResources
SaludaCountyEMD
DominionEnergySouthCarolina)nc.
CarolinadntegratedScienceg Assessments
NOAA/NIDIS

GreenvilléWater

Orangeburddepartmentof PublicUtilities
TheSalvationArmy-North & SouthCarolina
GreenvilléWater
SCEmergencyManagementDivision
SCEmergencyManagementDivision
LaurensCountyWater & SewerCommission
CarolinadntegratedScience#: Assessments
PowdersvilleVater

SCDepartmentof NaturalResources
USGSouthAtlanticWater ScienceCenter
USArmy Corpsof Engineers
CentralMidlandsCouncilof Governments
CongaredRiverkeeper
SCEmergencyManagementDivision
SCNationalGuard

DomtarPaper

USDAFarmServiceAgency

DukeEnergy

CharlestorWater System
Spartanburg/Vater
NationalWeatherServiceColumbia
ClemsorUniversitySCWater Resource€enter
StateClimateOfficeof North Carolina
Spartanburg/Nater

SCDepartmentof Agriculture

NationalWeatherServiceGreenvilleSpartanburg

AndersonRegionaWater
SCDepartmentof Agriculture
SCEmergencyanagemenDivision
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Appendix B. Agendaand DiscussionQuestions

SouthCarolinaDrought TabletopExerciseAgenda

9:15 Registration

9:30 Welcome and introductions
Goals and objectives for the exercise
Challenges and opportunities for drouginésponse
Progress and updates since the 2017 exercise
Review of relevant legislation, plans, and programs
Drought Response Act and Regulations
Emergency Operations Plappendix 10 (Drought Response Plan)
Surface Water Withdrawal, Permitting, Use d@reporting (Act and Regulations)
Groundwater Use and Reporting Program
State Water and River Basin Planning Processes

10:45 Break

11:00 Introduction to the scenarios
Scenario Ig June 2021, Moderate drought
Full group discussion

11:45 Scenario Z August 2021, Severe drought
Breakout into Drought Management Area groups for discussion

12:30 Lunch

1:15 Scenario & May 2022, Extreme drought
Breakout into Drought Management Area groups for discussion

2:00 Scenario 4 August 2022Activation of the Emergency Operations Plan
Full group discussion

2:45 Hot Wash
Group provides feedback on exercise and suggestions for action items
Closing Remarks

3:30 Adjourn

_______________________________________________________________________________________________________________|
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Scenariol Narrative and Discussion Questions

Scenario  June2021, Moderate Drought
La Nifia conditions contributed to lows#inan-normal rainfall during the winter and early spring. Throughout t|
spring, the state has been experiencingipient drought conditions, including abnormally dry conditions
statewide andittle to no rainfall in some areas. An early season heat wave and high temperatures are als:
contributing to increasing water demands and use.
1 Indicators show low soil moisture conditions, and reports note that-magated crops are withering and
may nd survive if dryness continues.
1 There is increased wildfire danger and higher than normal activity; >30 Clas®€4afes) occur per
day.
1 Most streams are showing in declining trends. Reservoir managers have reduced water releases tc
maintain lale storage. Some water systems requested voluntary conservation to help manage incre
water demands from customers.

All participants

a. What, and how, is your organization communicating with the public?

b. Do you have the necessary informatipersonnel, and/or resources to respond to this stage of
drought? If not, what would help your organization more effectively respond to and prepare for
drought?

Drought Response Committee members
a. What aspects of the monitoring and response process cauichproved?
b. Do you have the information you need to evaluate drought conditions?

Local water systems
a. How current is the information in your local drought response plan and ordinance? (For example,
system information, drought triggers amdsponse actions, and contact information)
b. What currently works well at this stage?
c. What does not work well at this stage?
State agencies and other organizations
a. Does your organization have a plan in place for monitoring, responding to, and preparing for drou
b. How is your organization affected at this stage of drought? How is your organization responding?

_______________________________________________________________________________________________________________|
2019SouthCarolinaDroughtTabletopExercise 42



Scenario 2 Narrative and DiscussiQuestions

Scenario Z; August 2021, Severe Drought
Breakout group discussion: challenges associated with inconsistent communications and response
Prolonged dry weather has contributed to the increasing severity of drought conditions; sporadic, localize
afternoon storms produce the only rainfall throughout the summer.
9 Agricultural impacts include lost crops, lack of feed and forage for livestock, and low levels in irrigat
ponds. All 46 counties are expected to meet the USDA Secretarial disaster desigtatiis.
1 Increasing numbers of fires, and more intense fires, require more personnel and equipment to cont
Burn restrictions and bans have been enacted.
1 Streamflows are <10% of normal, and major lakes are below target levels, for this time of year.
Groundwater monitoring wells and reservoir levels show declining trends.

All participants

a. What, and how, is your organization communicating with the public?

b. Do you have the necessary information, personnel, and/or resources to respondstagbisf
drought? If not, what would help your organization more effectively respond to and prepare for
drought?

c. How do inconsistencies at different organizational levels affect drought response and communica
at this stage®or example:
1. State levelThe DRC typically encourages voluntary conservation and implementation of local
ordinances and plans but does not recommend or require mandatory restrictions.
2. Local level: Water systems ask for no, voluntary, or mandatory restrictions.

3. Basin levelMany basins have Low Inflow Protocols (LIPs) or other reservoir management pla
and procedures; others do not have a coordinated approach.

Drought Response Committee members
a. What aspects of the monitoring and response process coultfreved?

b. Do you have the information you need to evaluate drought conditions and make recommendatior
regarding water use restrictions?

Local water systems

a. Are local ordinances and plans-tqpdate and consistent with other drought plans in your area (i.e.,
wholesale customers, neighboring communities) or basin (i.e., LIPs)?
1. Are actions at the severe drought stage, as outlined in the plans, adequate antiveffe
2. Are wholesale customers required to implement conservation?

3. To what extent are ordinances and restrictions coordinated across neighboring water system
communities?

State agencies and other organizations

a. How is your organization @ector (agriculture, forestry, industry) responding to drought at this stag
b. What challenges are evident?
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Scenario 3 Narrative and Discussion Questions

Scenario X, May 2022, Extreme Drought
Breakout group discussion: mandatory reductions aodrtailment of nonessential water use

Over the past year, the state has experienced one of the driest and warmest periods on record. The state
average for 2021 was 35 inches, 12 inches below normal. Two tropical storms provided rainfall in thé fall,
not enough to make up the deficit. 2022 is on track to be as dry and hot as 2021. As a result, the State is
experiencing widespread impacts to agriculture, fire risks, water resources, and-egyiendent industries and
businessesConditions are detasrating and the DRC decides that State measures are necessary to addres
existing, and projected, effects of drougiihe DRC reviews essential and regsential water uses and makes
recommendations regarding the curtailment of water use.

All participants

a. What, and how, is your organization communicating with the public?

b. Do you have the necessary information, personnel, and/or resources to respond to this stage of
drought? If not, what would help your organization more effectively respongeemhre?

Drought Response Committee members

a. Asthe DRC evaluates conditions to determine if State action is needed, are existing plans and
procedures effectively guiding the transition from local to stateel responseRor example:

1. TheForestry Commission requests that the Governor activate the National Guard for state du
assist with fire suppression.

2. The DRC recommends that the Governor issue public statements about drought conditions,
including recommendations for mandatory restions on water use and withdrawals.

3. The DRC evaluates nessential water uses that can be curtailed and submits recommendatio
to DNR.

b. What challenges exist in determining the equitable allocation of waf2eRA Sec. 423-80)

If the DRC requests restions on or curtailment of water use, will affected parties appeal to the
Administrative Law Judge, which has 5 days to hear the case?

1. How will this affect timeliness and effectiveness of conservation and response efforts?

Local water systems

a. Are actions at the extreme drought stage, as outlined in your water system plan and ordinance,
adequate and effective? What challenges are evident?

State agencies and other organizations

a. How is your agency, organization, or secagriculture, forestry, industry) responding to drought at
this stage?
b. How are industry and individual businesses responding?

1. What challenges do watetependent businesses face? They are not required to have a drougt
plan, but might be considered a nassential water use and required to curtail their water use.
Will they appeal to the Administrative Law Judge?

¢c. What other challenges are evident at this drought stage?

_______________________________________________________________________________________________________________|
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Scenario 4 Narrative and Discussion Questions

Scenario 4; August 2022, Emergency Operations Plan (EOP) is activated

Statewide, exceptional drought conditions persist and continue to worSafety, health, and welfare are
threatened. DRC notifies SCEMD that drought conditions have progresseeveldHat requires activation of
the EOP. The State Emergency Response Team (SERT) develops a Drought Emergency Executive Orde
D2@SNYy2NRa aA3dylrddNBE® {9we¢Z gAGK GKS 5w/ I 62N &
suppliers to develop rgmnse and recovery measures. The Governor may issue emergency regulations to
require curtailment of withdrawals. State agencies are required to reduce water use by 10%.

All participants

a. What, and how, is your organization communicating with plodblic?

b. Do you have the necessary information, personnel, and/or resources to respond to this stage of
drought? If not, what would help your organization more effectively respond to and prepare for
drought?

Drought Response Committee members

a. Whatresources, information, or additional capacity does the DRC need to assess conditions and
recommend activation of the Emergency Operations Plan?

SERT members and other organizations

a. What challenges do you foresee in implementing the Emerg@peyations Plan and activating the
SERT?
1. For adrought event, activation could last for months, or longer.
2. What additional resources or information may be necessary to enact aid and assistance prog
b. Does the Governor seek a federal disadesiaration?
1. If so, what information is needed?
c. What legislative action might be required?
d. How will SC coordinate with other states, recognizing that extreme drought conditions will likely a
our neighbors as well?
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Appendix C. Handout 1
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1 The So.qth' Caroli na Drought _Resppns_e .Pr‘gcess
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Overview

South Carolina has a long history of state-level drought response and
management, with early efforts initiated in the 1980s. The South Carolina
Drought Response Act (enacted in 1985, amended in 2000) and the
supporting Regulations establish the procedures through which the State
monitors and responds at the incipient, moderate, severe, and extreme
drought alert phases. The South Carolina Drought Response Plan,
located in Appendix 10 of the State’s Emergency Operations Plan,
describes actions when conditions have reached a severity level beyond
the scope of local communities.

Formal plans and
procedures can help
water managers and

users monitor, conserve,
and manage the State’s
water resources in the
best interest of all South
Carolinians.

The South Carolina Drought Response Committee (DRC)

The DRC is the major drought decision-making entity in the State. Key responsibilities include:

* Evaluating drought indicators and determining county level drought status as defined by the
Drought Response Act

* Consulting with stakeholders about drought conditions and impacts

* Determining when drought conditions warrant measures beyond the scope of local actions,

including mandatory reductions, curtailment of non-essential water use, or activation of the South
Carolina Drought Response Plan

The DRC is composed of statewide and local members. It is chaired and supported by the South
Carolina Department of Natural Resources (SCDNR) and the State Climatology Office (SCO). Local
members are organized according to four Drought Management Areas (DMAs). Other organizations,
such as the National Weather Service and U.S. Army Corps of Engineers, are often invited to DRC

meetings to report on drought conditions and impacts, depending on their areas of expertise and
which areas of the State are affected.

Local members
Agriculture

Drought Response SC Drought Management Areas

Committee members vote

7

county by county to
determine drought level.

Statewide members
Department of Agriculture
Department of Health and
Environmental Control
Department of Natural Resources
Emergency Management Division
Forestry Commission

Find information about the Drought Response Committee
membership at http://scdrought.com/committee.html.

Commission of Public Works
Counties

Domestic User

Industry

Municipalities

Power Generation Facilities
Private Water Supplier
Public Service District
Regional Council of Governments
Soil and Water Conservation Districts
Special Purpose District

)Central

South Carolina Drought

SC State Climate Office

o
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Legislation,

Components of South Carolina’s Drought Response Process

regulations, and plans establish recommended and required response actions at

different levels of drought. SCDNR and SCO constantly monitor drought conditions across the state,
and as impacts become more severe, activities increase accordingly.

Extreme
Emergency

Operations Plan
Appendix 10

Health & safety threatened, recommend actions to Governor

Governor may declare drought emergency and issue water curtailment regulations

2 SC Department of 1
9 g Natural Resources s Public Water : Reservoir
% 2 SC Drought Response Committee suppliers 1 Managers
£3 Chairs DRC & (state and local members) "
o provides support I
e .
.g < Consults with stakeholders :
0 4
[« ) s} I
% - :.(’ Water I
< § 2 Coordinates Issues Drought Systems ;
?_‘, 8 response Declarations implement i
E 8 drought ; Follow dam
x .
E = Reviews variance Determines nonessential water use res_ponse 1 cperatlcns'
- ' “39 requests during severe and extreme droughts ordinances 1 and reservoir
£ o or plans I management
%o a based on plans
0o Q Mediates Issues nonessential water — 1
sl Y disputes curtailment declaration 88 1
()] and 1
conditions 1
| Administrative Law Judge hears appeals within 5 days 1
1
1
1
1
1

Emergency Management Division and State Emergency Response Team are activated

Severe

Extreme

Alert ;
PlissE Actions and Responses
SCDNR notifies the DRC, increases monitoring activities, and begins to disseminate information to
Incipient  the public. Water utilities review local drought plans and ordinances. Response actions increase

accordingly as conditions warrant.

The DRC meets as needed and evaluates conditions to determine the need for action beyond the
scope of local government; including recommendations for voluntary or mandatory water use
reductions and more involvement by State agencies in monitoring drought conditions and
impacts.

These actions may happen at severe and extreme levels:

* The DRC may require mandatory reduction or curtailment of non-essential water use. SCDNR
is responsible for disseminating a curtailment declaration, reviewing variance requests, and
mediating disputes from competing demands for water.

* Upon determining that state-level response is needed, the DRC recommends activation of the
Drought Response Plan (EOP, Appendix 10) to SCEMD and the Governor.

* Governor may assist with managing impacts, including requesting disaster declarations by the
US Dept. of Agriculture and activating the National Guard to assist with wildfire suppression.

References

Prepared by:

South Carolina Drought Response Regulations 121-11.1-121-11.12, for §49-23-10 et seq., S.C. Code of Laws.

South Carolina Drought Response Act. Code of Laws of South Carolina. 1976. § 49-23-10 et seq., as amended. ‘& £
South Carolina Drought Response Plan, Appendix 10 of the South Carolina Emergency Operations Plan.
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Appendix D. Handout 2

Overview

Measuring drought is difficult because drought can span large
regions, vary in severity and duration, and affect different water
uses and sectors at differing time scales. Because South
Carolina normally experiences considerable variability in annual
rainfall, it can be difficult to know exactly when a droughtis

J 152, Monitering and Measuring Drought

~.. -Indicators and Indices

The South Carolina
Drought Response Act
defines drought as

beginning, worsening, or ending.

In contrast to other extreme weather events, droughts develop
slowly over a period of weeks, months, or years. Droughts are
often associated with or exacerbated by, heat waves. For
example, the multi-year drought that began in 2007 was
accompanied by high summer temperatures and affected the
entire Southeast region.

Evaluating drought conditions is one of the primary responsibilities of the
State Climatology Office {SCO} and Drought Response Committee {DRC).
The SCO routinely monitors climatic conditions and regularly updates
drought information at http://scdrought.com/current.html.

“a period of diminished
precipitation which results
in negative impacts upon
the hydrology, agriculture,
biota, energy, and
economy of the State.”

Indicators and Indices

South Carolina uses multiple indicators and indices to
determine drought severity

¢ Indicators are values used to describe drought conditions,
using precipitation, stream flow, groundwater and
reservoir levels, or soil moisture information.

¢ Indices are computed numerical representations of
drought severity, using climatic or hydrological data as
inputs. For example, South Carolina uses the Palmer
Drought Severity Index (PDSI), Crop Moisture Index (CMI),
and Keetch-Byram Drought Index (KBDI).

Drought severity is best evaluated using multiple indicators; a

single indicator typically cannot capture the complexities
associated with water availability for any given sector or
region.

For example, some indicators depict meteorological drought

—an extended period of departure from average rainfall for a
specific location or region. Others depict agricultural
drought, when plants lack adequate moisture to grow and
develop, or hydrological drought, indicated by declines in
streamflow, reservoir, lake, and groundwater levels.

SC State Climate Office

South Carolina Drought }
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South Carolina’s Indicators and Indices

These are the primary indicators and indices used by the South Carolina SCO and DRC to determine
drought status in the State. However, other indicators and monitoring tools may also be used. See
http://scdrought.com/current.html# for links and examples.

Indicators and Indices Explanation

Depicts cumulative dryness or wetness compared to long-term averages

‘;}: ; Percent of A deficit is determined using the normal amount of rainfall that would be
Q‘) Normal expected for a specific location or region, over a given time period. The
e Rainfall National Weather Service provides this information for a variety of time
scales (7-, 14-, 30-, 60-, 90-, 180-, and 365-day time periods).
Depicts short-term (up to 4 weeks) abnormal dryness or wetness

Crop o : s o s T e ]
Moisture The index is calculated using weekly precipitation, weekly mean

Index (CM1) temperature, and previous week’s CMI value. It is used to monitor
agricultural conditions and impacts, particularly during the growing season.

Depicts prolonged (months, years) abnormal dryness or wetness

L Palmer This index is calculated using monthly temperature, precipitation, and soil
.‘ Drought moisture values. It was developed to identify and monitor droughts
AL Severity affecting agriculture but has been used for a variety of applications. Due to

Index (PDSI) | how it is calculated, the PDSI values may lag situations where drought is
rapidly emerging.

Keetch- Depicts daily moisture deficiencies in the upper layers of the soil
Byram This index is calculated using daily maximum temperature and daily

0 Drought precipitation values. It is used to monitor fire danger and also indicates the
Index (KBDI) | amount of rainfall needed to saturate the soil and reduce drought stress.

Provides a weekly, national-scale view of drought extent and severity

U.S. Drought | UsDM authors synthesize a variety of drought indicators, indices, and other

Monitor products, available from multiple sources, to create the map. They may

(UsDm) consider dozens of indicators as well as drought impact information. The
USDM uses a scale of five severity levels (D0O-D4).

Considers average streamflow over two consecutive weeks, as compared
to historic minimum flows for those same weeks

Average SC DNR (Hydrology Section) uses data from the U.S. Geological Survey

daily {USGS) to calculate 14-day average streamflow values. Statewide maps, and

streamflow | hydrographs for affected stations, are typically shown at DRC meetings. SC
DNR also provides information about lake level deficits/surpluses for 10
major reservoirs in the State.

Considers groundwater levels over two consecutive months, as compared

Ground to historic levels for those same months

Water, static |-

waterlevel Data comes from the SC Groundwater Drought Monitoring Network, which
is maintained by SC DNR. Statewide maps, and hydrographs for affected

e

in an aquifer
stations, are typically shown at DRC meetings.

References - Prepared by:
South Carolina Drought Response Act. Code of Laws of South Carolina. 1976. § 49-23-10 et seq., as amended. 4
South Carolina Drought Response Regulations 121-11.1-121-11.12, for §49-23-10 et seq., S.C. Code of Laws. ﬁ
World Meteorological Organization (WMO) and Global Water Partnership (GWP). 2016. Handbook of o

Drought indicators and Indices. o
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Appendix E. Handout 3

3. Monitoring and Measi:ﬁng Drought

~. Alert:Phases and‘fmpacts ="

Drought Alert Phases and Severity Levels

The South Carolina Drought Response Act and Regulations establish four South Carolina uses
drought severity levels: incipient, moderate, severe, and extreme. Incipient multiple indicators and
drought means that the drought indices demonstrate a threat of drought. information sources to
The moderate, severe, and extreme drought phases represent increasingly evaluate and determine
severe conditions. Each phase also triggers a range of responses that the State’s drought status.

increase accordingly.

Indicator values and trigge

For each drought indicator, the Regulations specify the quantitative measures that correspond to each
drought phase. Individual indicators are anticipated to show different levels of severity at a given point
in time. For example, indicators representing hydrological conditions may lag indices that express soil
moisture conditions.

The Regulations state that a given drought phase (incipient, moderate, severe, extreme) may be
declared if any of the indices indicate that severity level; however, indication by one index alone does
not mandate a declaration.

The Regulations also allow DNR and the DRC to consider other relevant information such as water
supply and demand, agricultural and forestry conditions, rainfall records, general historical
climatological data, and forecasts and outlooks to verify the drought phase.

Incipient Moderate Severe Extreme

SEREEE RS (.00t0-149 1500 -2.99 -3.00t0 -3.99 <-4.00
{cmi)
Palmer Drought
5 = - 2 = " &
Severity Index (PDSI) 0.50 to -1.49 1.50to0-2.99 3.00to -3.99 <-4.00
Keetch-Byram
>
Drought Index (KBDI) 300 to 399 400 to 4599 500 to 699 2700
U.S. Drought Monitor
(USDM) DO D1 D2 >D3
i:?;igr:ff:xy 111-120% of the 101-110% of the Between the minimum <90% of the
[CW = consacitive minimum flow for2  minimum flow for 2 flow and 90% of the ~ minimum flow for 2
- cw cw minimum for 2 CW cw
weeks)
Grounc.l Water, s.tatlc Between 11-20 feet  Between 1-10 feet : >10 feet below the
level in an aquifer ; ; Between the trigger level :
above trigger level above trigger level for trigger level for 2

{CM = consecutive and 10 feet below for 2 CM

for 2CM 2CM ™M
months)
Find links to the drought indicators and related information used to monitor South Carolina Drought \
drought at http://scdrought.com/current.html. SC State Climate Office \’
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Impacts — What to Expect During Drought
An impact is an observable loss or change at a specific time due to drought. Unlike the indicators and indices that

represent the physical manifestations of drought, impacts information can tell us how prolonged dry conditions and
lack of water affect people, the environment, and the economy.

The adverse effects of drought may be direct, such as crop loss or damage — or indirect, such as loss of recreation
opportunities and revenue when boat ramps are closed due to low lake levels.

Behaviors may also change due to drought. For example, water demand and irrigation use increase during the
incipient phase of drought. In later phases, voluntary and mandatory water use restrictions may be implemented in
order to conserve water, and burning restrictions may be enacted due to higher fire risks.

Soil

5

Crops

5

Pasture

|

Livestock

]

©
(-4

k

Irrigation

N

Water

o
o
3
[
>
o

Water levels

e

Water quality

e

Conservation

Agriculture

Dry soil; hard, cracked ground; little subsoil
moisture; dust storms, topsoil removal

Stressed plants; delayed planting,
germination, growth; damaged crops, low
yields; fields left fallow; widespread crop
losses at later stages; counties receive USDA
Disaster Designations

Poor pasture conditions, cattle forage limited;
reduced hay production and yields, high
prices; hay and water imported for livestock

Low levels in water sources, supplemental
protein fed to livestock; dairy operations
close; high, increasing numbers of cattle sales
Increased irrigation; agriculture ponds and
wells dry up; water quality very low; no water
left for irrigation; farmers haul water for
cattle

Water Resources

High water demand and use at early stages;
low water pressure; alternative water sources
used in later stages

Water levels in reservoirs, lakes, and streams
trend below normal; reservoir levels near
intakes; well levels decline, run dry; well
owners lower pumps, dig deeper or new wells
Water quality changes and declines, drought
progresses; algae and fungus growth
increases; water temperatures rise; saltwater
intrusion in coastal areas

Utilities enact voluntary and mandatory
water restrictions ; lawns brown, gardens wilt
as irrigation is curtailed; water prices
increase; extreme measures taken to
conserve water, violators fined

2

Wildfires

Yo

Fire
Management

ik

A
L ]o]

Fire crews

&

Power
generation

————

o=

Recreation
—
—

Business

@

Health and
Safety

=t

Habitat and
wildlife

Reference: National Drought Mitigation Center, Drought impact Reporter

Find information about the major droughts and impacts that have affected South Carolina

at http://scdrought.com/impacts.html.

Fire
Elevated fire danger, fuel loads increase;
fires spread easily, difficult to extinguish;
fire season begins early, lasts longer; fire
activity increases, intensifies; extended fire
season is destructive and costly
Fuel mitigation practices are in effect; alerts
and burn bans are issued; restrictions on
campfires and fireworks; state forests closed
to recreational use

Fire crews mobilize earlier than normal,
more crews on staff; not enough water to
fight fires; rural and volunteer fire
departments’ resources are stressed;
firefighting funds running out

Society and Environment
Energy utilities monitor water quality and
levels; hydropower production is limited or
restricted; alternate sources of energy used;
energy conservation requested
Dry hiking trails , soil erosion; swimming and
fishing areas, boat ramps, close; tubing,
rafting season shortened

In early phases, good conditions for
construction, golf season; in later phases,
landscaping businesses affected; agriculture,
forestry, tourism, recreation sectors report
financial losses; business increases for well
drillers , water haulers

Seasonal allergies worse than normal;
exposed artifacts, obstacles in water bodies;
toxic algae blooms increase; wildfires raise
air quality concerns

Habitat, water, and food availability for
wildlife is affected; wetlands dry up; wildlife
seek food and water, encroach into
residential areas; plant, wildlife losses; fish
kills; higher susceptibility to pests, diseases

Prepared by:
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Appendix F. Handout 4
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