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INDIANA'S WATER SHORTAGE PLAN
L. Introduction

Indiana has experienced droughts of varying sevémitthe past; however, the drought of 1988
focused attention on the widespread impacts of autdtural disaster and the need to have a plan to
minimize the negative effects of the disaster amgimize the positive response to it.

In 1991 the Indiana General Assembly enacted HBilk&260, codified as Indiana Code 13-2-6.1-
10 (since repealed) which required that the Indiaepartment of Natural Resources develop a plan
to meet the needs of the citizens and environmehtdiana when the shortage of water threatens
(1) the health, safety, welfare, or economic welirgy of the citizens; or (2) the environment; oy an
part of Indiana. The statute mandated that the Bx@eat consider specific items including:

1) Criteria for identifying
a) the onset of a water shortage; and
b) various stages of severity of a water shortage

2) Establishment of relative priorities of water ugesarious stages of a water shortage.

3) Provisions authorizing increased ground water wahals, the use of a part of
minimum streamflows, use of water stored in lakesl aeservoirs and water
conservation programs.

In 2006 the Indiana General Assembly enacted S&3ikt869, codified as Indiana Code 14-25-14
which required the Director of the Indiana Depantinef Natural Resources to appoint a Water
Shortage Task Force (WSTF). The ten-member WSTBE waarged with developing and
implementing an updated water shortage plan aratitivess other surface water and ground water
issues.

Il.  Purpose

The purpose of this plan is to provide the Staténdiana with an effective and systematic plan to
assess and manage the State’s water resourceg dusiater shortage or potential water shortage to
respond, to the maximum extent practicable, tortbeds of its water users while protecting its
environment. It is intended to serve as a tool tfe State of Indiana to guide the use and
management of the State’s water resource as thtalaility of that resource diminishes during
events such as drought. While portions of the ptaay be utilized to address localized water
shortages caused by isolated events (i.e. losspoihaary well or wells or a reservoir dropping to
critical levels) it is presumed that the documeiit e most useful in addressing regional water
shortages which typically result from drought egent

This document is intended to provide a plan of respnse as a water shortage develops. It
should be noted that efficiency of use and conseman are topics which have received little
attention in the past in the State of Indiana. Efftient water supply systems and conservation
measures will reduce the demand on the resource arabsist in minimizing the impacts of a
water shortage on the State’s citizens.



Efforts to promote efficiency and encourage conseation of water are therefore,
a planning tool which would be preferable to attemping to balance the needs and wants of
water users in times of water shortage. Thereforeas a first step to planning for water
shortage, the State of Indiana should encourage, gport, and promote both water
conservation and efficient use of its water resous Information concerning water
conservation is included in Section V, and a suggesl model ordinance for the conservation
and rationing of water furnished by a public watersupply system is included in Appendix IlI
of this report.

Understanding the link between “raw” water and ifhred” water and that the word “water” can
refer to both, the purpose of this document isddress raw water shortages. Recommendations
found in this document can and likely would be aggtile to both types of water. However, this
document focuses on raw water shortages and theae#o such events.

. Water Shortage Task Force

For purposes of updating and administering thia,aWSTF was created (IC 14-25-14, Appendix
). The Task Force will assume the role of poli@oination during times of water shortage,
reviewing and recommending alternative policy resgooptions to the Governor. The ten-member
task force consists of a representative from edctie following: public water supply utilities;
agriculture; steam electric generating utilitiesclustrial users; academic experts; municipalities;
environmentalists; consumer advocates; economieldpment advocates; and the public. Each of
the following State agencies designated a reprageato advise the task force: the Department of
Homeland Security (IDHS); the Department of NatuRdsources (DNR); the Department of
Environmental Management (IDEM); the Departmen®gficulture (ISDA); and the Department
of Health (ISDH). Representatives from severaliteatthl entities were invited to also advise the
task force. The WSTF members are listed in Appetidalong with the advisory representatives.
It is recommended that as the water shortage desvednd decisions must be made in various
affected regions, advisory membership to the taskef be expanded to include local input from
area water users. Area representatives should diehevater interest groups, local elected officials
or a combination of the two. Upon declaration aofaer shortage emergency, regional input shall
be sought by the Task Force to identify prioritgsign the affected region prior to determining any
mandatory restrictions which might be implemented region.

I\V.  Definition of Water Shortage

The enabling legislation refers to the developn@na water shortage plan since the Legislature
recognized that water shortages could occur faaraety of reasons including drought, catastrophic
occurrences, increased demand, lack of plannirgg, Tepically drought is the most recognized
cause of a water shortage and can impact userkangegeographical region. Because drought is a
natural climatic event and their recurrence is nade, much work has been done to develop
criteria to identify the onset and severity of dgbtiand to plan response actions to the various
stages of drought. Of the many definitions of didughe legislative intent appears to include a
water management drought which characterizes wdgcits resulting from water management
practices or facilities. Therefore, for purposedho$ plan, water shortage refers to a limitatién o
the water supply resulting from natural phenomesach as drought and problems of water
distribution and use.



V. Water Conservation Measures

As noted previously, efforts to promote efficierdter use and encourage conservation of water are
a planning tool which would be preferable to atténgpto balance the needs and wants of water
users in times of water shortage. Effective watarservation involves the entire community and
should consider the feasibility of the followingsasteps.

A. Individuals

1. Find and fix water leaks. Check all water-usapgliances, equipment and other devices
for leaks. A leaking toilet can waste 200 galloes giay. Running toilets, steady faucet
drips, home water treatment units, and outdoonkfar systems are common sources of
leaks.

2. Install water-efficient plumbing fixtures. A majarater use inside the home is toilet
flushing. A high-efficiency toilet that uses 1.6lgas or less per flush can save a family
of four from wasting 14,000 to 25,000 gallons ottevagoer year. Install low-flow
faucets, aerators and showerheads; consider purgheakigh efficiency washing
machine which can save fifty percent in laundryexand energy use.

3. Eliminate wasteful water habits, such as runnirgdishwasher or clothes washer when
only half full or allowing unused water to run; ube appropriate load size selection on
the washing machine. When using a hose, contrdldiaewith an automatic shut-off
nozzle. Wash the car with water from a bucket,amsader using a commercial car wash
that recycles water.

4. Improve outdoor water efficiency by using propeigation and scheduling techniques,
e.g. water in the cooler parts of the day or usdirny sprinklers. Choose landscaping
that requires little water, and only water the laavery three to five days in the summer.
Use soaker hoses or trickle irrigation systemgris and shrubs; and install moisture
sensors on sprinkler systems. Use a broom, ratherd hose, to clean sidewalks and
driveways. Lower the water level in pools to redtlfeeamount of water splashed out;
and use a pool cover to reduce evaporation whepdbkis not in use.

5. Cut back on non-essential uses, e.g. washing @ae’sr using running water to thaw
frozen food (thaw in refrigerator overnight). Avaiecreational water toys which require
a constant stream of water. Operate ornamental fesires only if they recycle the
water.

6. Reuse water for non-drinking purposes. Before pmuwater down the drain, consider
other uses for it, such as watering plants or garde

B. Water and Wastewater Utilities
1. Meter all water users.
2. Charge for water and sewer service based on theramesed.

3. Charge more for water and sewer service per usniisa increases, to ensure the utility
6



10.

rate structure encourages water efficiency, oeadtldoes not discourage it.

Increase billing frequency to increase awarenessejf use water bills as components of
an information and education program to educatemegers about the costs involved in
supplying drinking water, and to demonstrate howeweonservation practices will
provide water users with long term savings; gairpaglic support for a utility’s water
conservation program.

Charge more for water during seasons of peak use.

Develop a water efficiency plan; consider a recdnwastewater distribution system for
non-potable uses.

Develop a water-loss management program to exatineeater distribution system for
leaks at regular intervals, and repair leaks prompte water industry goal for
unaccounted-for-water is 10 percent.

Reduce excessive water pressure in the distribsietem, e.g. system wide pressure
management, flow restrictors, and pressure-redu@hges.

Conduct water-use audits of homes, businessesndusiries. Audits provide users
with information about their water habits and hosage might be reduced by
implementation of specific voluntary measures.

Make retrofit kits for residences available freeabcost. Kits may contain low flow
faucet aerators, high efficiency showerheads, ted&ction tablets, and replacement
valves.

Local Government

1.

2.

Adopt water-efficient plumbing, landscaping, andding codes.

Develop a program to replace or retrofit water-wagsplumbing fixtures in existing
buildings.

Reduce municipal water use, e.g. plant water efficvegetation and install high
efficiency plumbing products on city property; ssjood example.

Educate water users about conservation; develolcpulireach and education
programs for the public to increase conservatioaraness.

Promote water efficient landscape practices for émnners and businesses, especially
those with large, irrigated properties. Practicedude use of native plants, landscape
renovation to reduce water use, and more effigregation.

State Government

1.

Require conservation as part of water supply grantsloans.



2. Adopt a Statewide plumbing code for water use igfficy.

3.  Promote water conservation in State facilities;edep a program to replace or retrofit
water wasting plumbing fixtures in State owned dinis.

4. Include conservation measures as a condition $oling State contracts, permits or
licenses for water or wetlands development.

5. Offer incentive programs (rebates/tax credits)dmbowners and businesses to
encourage replacement of plumbing fixtures andiappés with water-efficient models.

6. Educate water users about conservation; develoficpuiireach and education
programs to increase conservation awareness.

E. Benefits of Water Conservation

Saving water provides benefits for the environmamd for the community. Water Conservation
benefits all communities, even if they have a gaid sufficient water supply. Efficient use of
water can help prevent pollution, protect aquatiocsgstems, conserve energy resources, and save
substantial amounts of money, among other benefits.

1. Using less water reduces the burden on wastewatgntent plants and septic systems,
improving the quality of our lakes, rivers, and marwaters.

2. Diverting less water from our rivers and lakes Batpaintain a healthy aquatic
environment. Building fewer and smaller water syppbjects can help preserve
wetlands that naturally filter pollutants.

3.  Water efficiency means less energy is used to puregt, and heat water.

4. Conserving water may be quicker and cheaper the@laiging a new water supply.

VI.  Water Shortage Identification Plan Phases and Reasttions

A. General

Using the recommendations discussed in followingtiSes, this Section sets forth water shortage
response actions to be undertaken by various 8tatéocal agencies, public water supply systems,
and users under various stages of water shortagéitioms. The declaration of water shortage
stages, and actions taken in response to suchtmglimay be undertaken for the entire State, for
one or more of the Water Shortage ldentificafegions of the State (as shown in Figure 1) or for
one or more areas or localities as dictated bytieria described in Section 1X(D).

The overall objective of this plan is to identifyjda establish management responsibilities and
actions to be taken at various stages of a watatae in order to assure: (1) protection of public
health, safety, and welfare; (2) preservation cfeatial water uses; (3) equitable sharing of
available supplies; and (4) conservation of wadsources. As suggested in Section Il previously,
the promotion of conservation measures and effiecisa of the resource at all levels when no water

8



shortage exists would help minimize the impact loa $tate’'s water users when such an event
occurs. Such practices may also extend the timedsst declaration of the various phases discussed
below. The plan is designed to establish a staged phasiafjwater shortage response actions in
order to allow orderly and coordinated preparation for, and implementation of, conservation
measures and other necessary actions as conditiowsrsen, and to provide for appropriate
relief and relaxation of use restrictions as condibns improve.

The response actions, conservation measures aed ug restrictions specified in this plan may be
modified by the Governor, the Department of Homedl&®curity acting in consultation with the

Indiana Department of Natural Resources, Departroérinvironmental Management and other
agencies as necessary to respond to changing iomsdiand to achieve water use reductions
determined to be necessary under the circumstances.

B. Definitions
1. “Department” means the Department of Natural Resesir
2. “Task Force” means the Water Shortage Task Forestablished by Indiana Code 14-25-14.

3. “Water Shortage Identification Regions” means th rclimate divisions determined by the
National Weather Service (shown in Figure 1).

4. *“Water Shortage Stages” for the purposes of ttas pheans the four stages that are designated
based on the value of the Standardized Precipitétidex (SPI), the U.S. Drought Monitor,
and below normal percentiles of regionalized mgn#iverage streamflow. The stage is
defined as Normal if no more than one indicatarutside of the normal range. The stages and
their associated criteria are listed in Table 1.

Table 1. Criteria to Identify Drought ConditionscaWater Shortage Stages

Water Shortage 1-Month U.S. Drought Streamflow As
Stages Standardized Monitor? Percentile Of Normél
Precipitation Indek | (Conditions) (Average Streamflow)
Norma (White and| +0.99 to None to Gredtan or equal
Yellow) |-0.99 DO to 25
Watch (Tan) -1.00to -1.49 D1 10to 24
Warning (Orange) | -1.50 to -1.99 D2 6t0 9

For the purposes of Indiana’s Water Shortage Rlanonthly SPI value is computed for each of
the State’s nine climatic regions. For more detak the Standardized Precipitation discussion.
The data cutoff for Drought Monitor maps is Tuesday a.m. Eastern Standard Time. The maps,
which are based on analysis of the data, are edlezach Thursday at 8:30 a.m. Eastern Time. The
map released the first Thursday of the month vallled as a drought indicator for the previous
month’s water shortage stages. For more detailthee®.S. Drought Monitor discussion.
3Streamflow at the 2%percentile means that streamflow is only 25% efhistorical average
streamflow for that particular month. Lower perélestcorrespond to increasingly lower
streamflow and drought conditions. For more des®é the streamflow discussion.
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C. Phase 1. Water Shortage Watch
1. Objective

The objective of the watch stage is to alert gowvent agencies, public water supply systems, and
the public regarding the onset of conditions intincp the potential for future water shortage
problems. The focus of this stage is increased tmong, awareness and preparation for response
to water shortage conditions should conditions wwrsThe objective of voluntary water
conservation measures during this stage is an lbvedaction in water use of 5% in the affected
areas.

2. Declaration

a. When, a Water Shortage Watch is indicated for tiigeeState, a region, area or locality,
the Department shall advise the Governor, Lieute@avernor, and the Executive
Director of the Indiana Department of Homeland 3ig&g(IDHS) of such conditions.

b. IDHS will advise the members of the Water Skhgetdiask Force and other appropriate
State agencies of the onset of such conditions.

c. The Department, in consultation with IDHS, visibue press releases and other
notification to the media as it deems appropriatadvise the public of the potential
onset of water shortage conditions.

d. The Department, as it deems appropriate, wilsalt with the Drinking Water Branch of
the Indiana Department of Environmental Manager(i®@&M), and advise public water
supply systems in the affected area by telephometter regarding the onset and
declaration of watch conditions.

3. Response Actions

a. The Department will initiate and maintain increasaehitoring of climatic, hydrologic,
and water supply conditions in the affected area.

b. The Department, in conjunction with the Drinking ¥aBranch of IDEM will review
and contact, as appropriate, public water supyesys in the affected area to ascertain
the status of water supply availability and demamd] will identify systems which may
be confronted with an insufficient water supply @uor other problems, particularly in
the early part of the water shortage.

c. The Department will advise the Governor, IDHS atitko State agencies regarding the
progress of conditions through reports issued biveeekly basis.

d. IDHS, in consultation with the Department, will a@me the Water Shortage Task Force
to review responsibilities under this plan anddordinate any necessary preparations for
response actions.

e. The Department will, as it deems appropriate, isglw@sories to the public encouraging

11



voluntary conservation measures of the type smetlielow under “Water Conservation
Program”.

4. Water Conservation Program - Water Shortagechvat

The following voluntary water conservation measuneg programs will be encouraged during the

watch stage:

a. Domestic and Other Sanitary Uses

The Department and public water supply systemsldistap-up public education programs
concerning the reduction of in-home domestic usarplementing water conserving
measures and installing water conserving devicddit®nal recommendations may apply
for outdoor irrigation use as outlined in Item f.

(1)

(@)

)
(4)
(5)

(6)

Inside and outside aesthetic uses of water (v laatering) should be voluntarily
reduced.

Water used for washing and/or flushing streetsiesvays, and other impervious
areas should be voluntarily reduced.

Water used for recreation should be voluntarilyucssl.
Water used for outside pressure cleaning shouldhmtarily reduced.

The use of water for automobile and other mobil@mgent washing, including
boats and trailers, should be voluntarily reduced.

The use of water for cooling and air conditionihgusld be voluntarily reduced.

b. Essential Service Use

(1)

(2)

Fire hydrant flushing should be undertaken onlpesessary for protecting human
health, safety, and welfare. Fire departments dinelr@agencies should exercise
restraint and review maintenance schedules in bgttie water shortage watch
conditions.

Sanitary sewer line flushing and testing shoulddstricted to those activities
necessary for protecting human health, safetywaeithre and proper functioning of
the system. Sewage system operators should exeesisaint and review
maintenance schedules in light of water shortageweonditions.

c.  Public Water Supply System Use

(1)

Public water supply systems should continue taeit@tor consider initiating all
reasonable conservation measures including impgosnd accelerating leak
detection surveys and repair programs, installimdy @alibrating meters, and other
water saving measures that may be appropriate.

12



(2) Water shortage contingency plans should be develbpehose public water supply
systems which do not have such plans availablerfplementation if the water
shortage should continue.

(3) Public water supply systems should enact an ordmanabling them to conserve
and ration water as necessary.

Industrial and Commercial Use

(1) Recycled water should be voluntarily used wher@esssible to reduce freshwater
use.

(2) Users should initiate or continue conservation messs such as employee education
and installing water conserving devices, to redueghwater use for domestic and
sanitary purposes.

(3) Users of water for commercial and industrial preessshould begin planning for
voluntary reductions in water use where feasibié, iaitiate contingency planning
for reduction of non-essential uses, plant andmygant cleaning, water-cooled air
conditioning, lawn irrigation, and other freshwatises where applicable.
Additionally, programs to reduce leakage and Idssaier should be initiated.

Institutional Use

Water use should be voluntarily reduced by impletmgnwater conservation techniques.
Large institutions (such as schools, colleges,ingisomes, and correctional facilities)
should reduce outside uses, implement leak reduatigasures, and undertake
installation of water saving plumbing devices.

Irrigation Use

Current use of irrigation water should be volunyareduced by 5% whenever possible

and managed to reduce freshwater consumptive ugeobxrickle irrigation systems

should be used where possible.

Livestock and Poultry Water

Use should be voluntarily reduced whenever possible

Miscellaneous Uses

(1) Inside and outside aesthetic uses of water shauidluntarily reduced.

(2) Water used for washing and/or flushing streetsiesvays, and other impervious
areas should be voluntarily reduced, unless negessarotect public health and

safety.

(3) Water used for recreation should be voluntarilyusstl.

13



(4) Water used for outside pressure cleaning shouldhetarily reduced.

(5) The use of water for automobile and other non-cororalemobile equipment
washing, including boats and trailers, should blemnarily reduced. Users should be
encouraged to use facilities which utilize wateyaing equipment, or to use hand-
held hoses equipped with automatic shut-off nozzles

(6) Water should be served in public and private platesating only if specifically
requested by a customer.

(7) The use of water for cooling and air conditionihgsld be voluntarily reduced.
D. Phase Il: Water Shortage Warning
1. Objective

The objectives of the warning stage are to prefarex coordinated response to imminent water
shortage conditions and potential water supply lerob and to initiate concerted voluntary
conservation measures in an effort to avoid or cedshortages, relieve stressed sources, and if
possible forestall the need for mandatory waterrastictions. The objective of water conservation
efforts during this stage is a reduction in curmgater use of 10-15% in the affected area.

2. Declaration

a. When a Water Shortage Warning is indicated forethtere State, a region, area, or
locality, the Department shall advise the Goverhaytenant Governor and the Director
of IDHS of such conditions. The Department and IObBiStly will declare the water
shortage warning stage.

b. IDHS will advise the members of the Task Force aifier appropriate State agencies of
the onset of water shortage warning conditions.

c. The Department, in consultation with IDHS and thev&nor’s Office, will issue press
releases and other notifications to the media Wsadhe public of the declaration of a
warning and potential for impending water supplylpems.

d. The Department, in conjunction with the Drinking ¥aBranch of IDEM, will advise
public water supply systems in the affected aretelgphone or letter regarding the
declaration of a Warning.

e. The Department, through the Division of Water \atlvise the owners of all registered
high capacity water withdrawal facilities in thdeadted area by telephone or letter
regarding the onset and declaration of warning itmms.

3. Response Actions

a. The Department will maintain increased monitorifiglonatic, hydrologic and water
supply conditions in the affected area.

14



The Director of the Department of Natural Resourgesonsultation with the Governor
and the Director of IDHS, will appoint an officef the Department to serve as Water
Shortage Coordinator. The Water Shortage Coordinetbbe responsible for:

(1) Coordinating, supervising and directing the prepana and response actions of all
Department offices involved in water shortage managnt activities.

(2) Serving as lead liaison and advisor to the Taskd&;dDHS and other State agencies
regarding water shortage conditions and resportgenac

(3) Assisting the Director and staff of IDHS in cooradiimg and directing water shortage
response actions by all involved State agencies.

The Department, in conjunction with the Drinking ¥&faBranch of IDEM, will survey
public water supply systems in the affected areadier to ascertain the status of water
supply availability and demand.

The Department in conjunction with the Drinking \&aBranch of IDEM, will identify
public water supply systems which are faced wigmigicant risks for developing water
shortage or other problems, and will at least etswoyweeks continue to survey the
status of such systems. The Department, in conpmutith IDHS, will initiate steps to
identify potential emergency sources of water agioresponse actions which may be
needed to address problems encountered by suansyand will advise the system
operator, and where appropriate, the Utility ReguiaCommission (URC) regarding
actions which should be taken to avoid or resporbtential problems.

The Department will advise the Governor, the Dwecif IDHS, and other State agencies
regarding the progress of conditions through reppggued on at least a weekly basis.

IDHS, in consultation with the Department, will c@me the Water Shortage Task Force
to focus plans and preparations for possible imntimaplementation of the Indiana
Water Shortage Plan and to coordinate ongoingraiimresponse to current conditions.

The Department, in conjunction with IDEM, will ade public water supply systems to
immediately develop and update water shortage mgaticy plans for their respective
systems, where such plans are not already availabieplementation.

The Department and IDHS, through press releasedntiiana Department of

Commerce, Utility Regulatory Commission or otheaitable means, may advise large
industrial, commercial and power plant water usensrepare water shortage contingency
actions for reducing their respective water useeddpmg on the seriousness of water
shortage conditions encountered in the affecteal are

The Department, in conjunction with IDHS, througle Division of Public Information,
will issue advisories to the public and variousegaties of water users encouraging
voluntary conservation measures of the type smetlielow under “Conservation
Program”.

The Department, in conjunction with the Utility Regtory Commission, will meet with
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representatives of the Electrical Generating Raslito discuss contingency planning if
the water shortage continues.

Water Conservation Program - Water Shortage Wgrn

The following voluntary water conservation measumed programs will be actively
promoted and implemented during the water shonegyeaing stage:

a. Domestic and Other Sanitary Uses

The Department, municipalities, and public watgydy systems should step-up public
education programs concerning the reduction oformé domestic use by implementing water
conserving measures and installing water conse@vices. Municipalities and public water
supply systems should make concerted efforts tesadkie public and consumers of the need
for early conservation efforts in light of waterostage warning conditions. Additional
restrictions may apply for outdoor irrigation useaatlined in Item f.

(1) Inside and outside aesthetic uses (i.e. lawn wageof water should be voluntarily
reduced.

(2) Water used for washing and/or flushing streetsiesvays, and other impervious
areas should be voluntarily reduced.

(3) Water used for recreation should be voluntarilyuastl.
(4) Water used for outside pressure cleaning shouldhmmtarily reduced.

(5) The use of water for automobile and other mobil@@ment washing, including
boats and trailers, should be voluntarily reduced.

(6) The use of water for cooling and air conditionitg@uld be voluntarily reduced.
b. Essential Service Use

(1) Fire hydrant use should be voluntarily reducedrfighting only; other uses of
hydrants and hydrant flushing should be eliminateléss necessary to protect
human health, safety, and welfare.

(2) Sanitary sewer line flushing and testing shoulddstricted on a voluntary basis to
those activities necessary to protect human hesdfiety and welfare. System
operators should exercise restraint and review teaamce schedules in light of
water shortage warning conditions.

C. Public Water Supply System Use

(1) Public water supply systems should continue implgimg conservation measures,

including improving and accelerating leak detecsanveys and repair programs,

installing and calibrating meters, and other wataring measures that may be
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(2)

appropriate.

New water line flushing and disinfection shouldvaduntarily reduced to minimum
levels necessary to protect public health and wafet

d. Industrial and Commercial Use

(1)

(2)

3)
(4)

Recycled water should be voluntarily used wherg@essible to reduce freshwater
use.

Users should continue conservation measures taeddeshwater use for domestic
and sanitary purposes.

Water used for commercial and industrial procesbesild be voluntarily reduced.
Users should voluntarily reduce nonessential ysast and equipment cleaning,

water-cooled air conditioning, lawn irrigation, aother freshwater uses where
applicable.

e. Institutional Use

Water use should be voluntarily reduced by impletmgnwater conservation techniques.
Accelerated efforts should be taken by resideamal other large institutions to install water
saving plumbing devices.

f.  lIrrigation Use

(1)

(2)

@)

(4)

(5)

Current agricultural irrigation utilizing surfaceater sources should be voluntarily
reduced by 10 to 15%, and when possible, condwkiadg non-peak evaporation
and evapotranspiration hours, preferably after p.0®@. and prior to 9:00 a.m.
Irrigation should be avoided under conditions gfwind.

Small scale agricultural irrigation utilizing sucawater sources or water from a
public water supply system should be voluntarilgueed. Irrigation utilizing water
from a public water supply system should be limi@thon-peak water usage hours.

Landscape irrigation of new and existing instatlas utilizing surface water sources
or water from a public water utility should be votarily reduced. Irrigation utilizing
water from a public water system should be limitedon-peak water usage hours,
using a handheld hose equipped with an automatieafhnozzle or a hand-held
container for smaller areas.

Inside and outside irrigation of nurseries utilgisurface water sources or water
from a public water system should be voluntarilgueed. Irrigation utilizing water
from a public water system should be limited to-peak water usage hours.

Irrigation of golf course fairways, roughs, and fmlay areas utilizing surface water
sources or water from a public water utility shob&lvoluntarily eliminated.
Irrigation of greens and tees utilizing water frarpublic water system should be
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g.

(6)

(7)

(8)
(9)

limited to non-peak water usage hours.

Irrigation of existing and new recreation area8aiig surface water sources or
water from a public water supply system shall bleimarily reduced. Irrigation
utilizing water from a public water system shougdlionited to non-peak water usage
hours.

Irrigation of gardens, trees, shrubs and othertplaxcept by a hand-held hose
equipped with an automatic shut-off nozzle or coaiautilizing water from a public
water supply system, should be voluntarily limitechon-peak water usage hours.

Treated wastewater irrigation should be encouraggaln approval of IDEM.

Freshwater used for irrigation should be applied atinimum rate when possible.

Livestock and Poultry Water

Use shall be voluntarily reduced whenever possible

h.

Miscellaneous Uses

(1)

(2)

@)

(4)
(5)

(6)

(7)

(8)

Inside and outside aesthetic uses of water shauidhluntarily eliminated except
where water is recycled.

Water used for washing and/or flushing streetsesvays, and other impervious
areas should be voluntarily eliminated unless rearggo protect public health and
safety.

Water used for recreation should be voluntarilyuestl and the use of water for
refilling swimming pools and ice skating rinks afteaining should be voluntarily
eliminated.

The use of water for outside pressure cleaningldimivoluntarily reduced.

The use of water for automobile and other non-coraraemobile equipment

washing, including boats and trailers, by meansratan facilities which utilize
water recycling equipment, or by a bucket, paihand-held hose equipped with an

automatic shut-off nozzle, should be voluntarilyrehated.

Water should be served in public and private platesating only if specifically

requested by a customer.

The practice of regularly draining and refilling aonditioning cooling towers in
order to provide cool water for system operatidmsutd be voluntarily eliminated.

The use of water for cooling and air conditranshould be voluntarily reduced

through means such as increasing minimum air cimgig temperatures and
thermostat settings. Public education concerniegiéed to reduce demand on

public water supplies and electric generating iieed must be stressed.
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Phase lll: Water Shortage Emergency
Objective

The objectives of management during a water sheragergency stage are to marshal all
available resources to respond to actual emergamuyitions, to avoid depletion of water
resources, to assure at least minimum water sjaiprotect public health and safety, to
support essential and high priority water usestaraloid unnecessary economic
dislocations. The objectives of mandatory waterresgrictions and other conservation
measures during this stage are to reduce conswenptter use in the affected area by at
least 15%, and to reduce total use to the extargssary to preserve public water system
supplies, minimum streamflows, to avoid or mitiglteal or area shortages, and to assure
equitable sharing of limited supplies.

Declaration

a. When a Water Shortage Emergency is indicated fetttire State, a region, area, or
locality, the Department will advise the Governlagutenant Governor and the
Executive Director of IDHS of such conditions. Thepartment and IDHS will
immediately submit to the Governor a water shor&gergency proclamation for the
affected region(s). As warranted by conditions,@wernor, pursuant to his authority
under IC 10-14-3, will consider and issue a proelaom declaring a state of water
shortage emergency for the affected area(s).

b. IDHS will immediately advise the members of the K&srce and other appropriate
State agencies, and a regular or emergency mestihg Task Force will be
scheduled for the earliest possible date to takh aations as necessary to implement
the provisions of the State Water Shortage Plancanddinate other response actions.

c. IC 10-14-3, known as the Emergency Management asaisizr Law, confers upon the
Governor emergency powers “because of the exisimbincreasing possibility of
disasters or emergencies of unprecedented sizdemtdictiveness that may result from
manmade or natural causes, to ensure that Indidnaevadequately prepared to deal
with disasters or emergencies, or to prevent agatié those disasters where possible,
generally to provide for the common defense, tdgmicthe public peace, health, and
safety, and to preserve the lives and properth@fpeople of the State...” IC 10-14-3-7
(a). A disaster is defined as an “occurrence orimemt threat of widespread or severe
damage, injury, or loss of life or property requdtfrom any natural phenomenon or
human act, including but not limited to fire, flgagarthquake, windstorm, ...(or)
drought...” IC 10-14-3-1 (b). “The governor shadictare a disaster emergency by
executive order or proclamation if the governoredeines that a disaster has occurred or
that the occurrence or the threat of a disastennsinent” IC 10-14-3-12. In performing
his duties under this law, “the governor may makeend, and rescind the necessary
orders, rules, and regulations to carry out (iteysions” IC 10-14-3-11 (b)(1).

d. IDHS will advise county and local emergency managaneoordinators in the affected
area of the declaration of a water shortage emeygen
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The Department, in consultation with IDHS and thev&nor’s Office, will issue press
releases and other notifications to the media Wsadhe public of the declaration of a
water shortage emergency and impending or existatgr supply problems.

The Department, through the Drinking Water Branthb&M, will advise public water
supply systems and county and regional water mamagieagencies in the affected area
by telephone or letter regarding the declaratiowatier shortage emergency conditions.

The Department and IDHS, in conjunction with thesK &orce, shall attempt to develop
recommendations for the Governor regarding possibker use decisions as the severity
of the water shortage increases.

Response Actions

a.

The Department will maintain increased monitorifiglomatic, hydrologic and water
supply conditions in the affected area(s).

The Department, through the Drinking Water Branthb&M, will continue to survey
public water supply systems in the affected areadier to ascertain the status of water
supply availability and demand.

The Department, in consultation with IDEM, will ikefy public water supply systems
which confront significant risks for developing washortages and will, on weekly basis,
continue to survey the status of such systemsDEpartment and IDHS will continue to
identify potential emergency sources of water aheoresponse actions which may be
needed to address problems encountered by suansysind will advise the system
operator, where appropriate, regarding actions lwkimuld be taken to avoid or respond
to potential problems. IDEM will be consulted comieg the need to issue emergency
permits for the siting and construction of new pullater supply wells if necessary.

The Department, through the Drought Coordinatoll,advise the Governor, IDHS,
and other State agencies regarding the progressnaditions through reports issued on at
least a weekly basis.

IDHS, in consultation with the Department, will c@me the Water Shortage Task Force
as necessary to coordinate the response actiongatved State agencies.

The Department, through the Division of Communmagi, and in conjunction with

IDHS, will maintain a public media campaign to em@ge implementation of all
reasonable conservation measures. The campaigmelilde press releases, briefings,
public service announcements, regular advisoriesddia weather announcers and news
staff, and distribution of materials through waiélities and educational institutions.

Conservation Program - Water Shortage Emergency

a.

Non-Essential Uses

The Task Force will recommend to the Governor topaénd put into effect emergency

20



regulations restricting non-essential water useélemaffected area. The Task Force may
from time-to-time, and as conditions warrant, rentend the amendment of such
regulations to respond to actual conditions, ang rmaommend the adoption of more or
less stringent restrictions applicable to all ort pé the affected area depending on
drought and water shortage conditions and actusgewation achieved.

Domestic and Other Sanitary Uses

(1) The Department and public water supply systemsldramquire and distribute
information on the availability of packaged kitsveéter conservation devices which
may be installed by domestic consumers. Such bligtans will be targeted on a
priority basis to public water supply systems aridgte self-supplied domestic users
who confront the highest risks of depleted supplies

(2) Non-essential use regulations recommended by thke Farce will be enforced by
public water supply utilities and local law enfoment agencies, with technical
assistance and advice from the Department.

Essential Service Use

(1) The non-essential use regulations recommendedebVabkk Force will be
implemented by all municipalities, municipal autities, utilities, fire departments
and other responsible agencies in the affected area

(2) Water and sewage system operators and public vdegxartments should examine
and adjust all maintenance schedules necessaoyrtplg with the non-essential use
regulations.

Public Water Supply System Use

(1) Public water supply systems will be responsiblenfionitoring compliance with the
nonessential use regulations recommended by tHeHase applicable to
consumers in their service area.

(2) Public water supply systems should accelerate ioaty basis the
implementation of all available conservation measpmncluding improving and
accelerating leak detection surveys and repairrprog, installing and calibrating
meters, and other water saving measures that maggrepriate.

(3) The Department may publish and distribute to mukter supply systems water
conservation information and kits for distributitnconsumers, in order to
encourage and assist in compliance with water ¢gagen restrictions.

(4) Public water supply systems will additionally irapient the provisions of Local

Water Shortage Contingency Plans and Local Watgolag Plans, as necessary,
to respond to water shortages and to balance desweatitdavailable supplies.
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e.

Electrical Generating Facilities

(1)

(2)

The Department and the Utility Regulatory Commissall jointly consult with all
major electric utilities in the region to ascerttie current status and projection of
electric use demand, associated water requiremamispotential for energy and
water conservation during the water shortage emesgeConsultations will consider
the potential for: (a) shifting a portion of electenergy demand to generation from
plants outside the area affected by the emergenchuding increased wheeling of
energy); (b) increasing energy production from tdamith lower consumptive water
use rates per unit of energy; and (c) adjustmeptarft production and maintenance
schedules within the system to reduce water usieeiiaffected area.

The Department and the Utility Regulatory Commissall jointly, in conjunction
with Indiana electric utilities, initiate and maairt a concerted program to encourage
conservation and reduction of electric use durirggwater shortage emergency.

Institutional Use

(1)

(2)

The operators of all institutions will be respomsifor complying with the non-
essential use regulations.

Other water use should be voluntarily reduced bylémenting water conservation
technigues. Accelerated efforts should be takerebylential and other large
institutions to install water-saving plumbing dessc

Irrigation Use

(1)

(2)

3)

(4)

(5)

Current agricultural irrigation utilizing surfaceater sources should be voluntarily
reduced by 10 to 15%, and when possible, condwkiadg non-peak evaporation
and evapotranspiration hours, preferably after p.0®@. and prior to 9:00 a.m.
Irrigation should be avoided under conditions gftwind.

Small scale agricultural irrigation utilizing suckawater sources or water from a
public water supply system should be voluntarilgueed. Irrigation utilizing water
from a public water supply system should be limi@ton-peak water usage hours.

Landscape irrigation of new and existing instatlas utilizing surface water sources
or water from a public water utility should be votarily reduced. Irrigation utilizing
water from a public water system should be limitedon-peak water usage hours,
using a handheld hose equipped with an automatiteafhnozzle or a hand-held
container for smaller areas.

Inside and outside irrigation of nurseriesiziig surface water sources or water
from a public water system should be voluntarilgueed. Irrigation utilizing water
from a public water system should be limited to-peak water usage hours.

Irrigation of golf course fairways, roughs, and fay areas utilizing surface water
sources or water from a public water utility shob&lvoluntarily eliminated.
Irrigation of greens and tees utilizing water frarpublic water system should be
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limited to non-peak water usage hours.

(6) Irrigation of existing and new recreation areaBaitig surface water sources or
water from a public water supply system shall bleimarily reduced. Irrigation
utilizing water from a public water system shougdlionited to non-peak water usage
hours.

(7) Irrigation of gardens, trees, shrubs and othertpjaxcept by a hand-held hose
equipped with an automatic shut-off nozzle or coaiautilizing water from a public
water supply system should be voluntarily limitechbn-peak water usage hours.

(8) Treated wastewater irrigation should be encouragpeaoly approval of IDEM.

(9) Freshwater used for irrigation should be applied atinimum rate when possible.

h. Livestock and Poultry Water

Use shall be voluntarily reduced to absolute mimmiavels necessary to maintain normal
health, growth, production and reproduction of$iteek and poultry.

i Miscellaneous Uses

All aesthetic, recreation, outdoor irrigation, ¢leay and other miscellaneous uses of water should
be reduced or eliminated as dictated by the Tas&er0

VIl. Use of Ground Water and Water in Lakes, Reservoirand Streams

The Department of Natural Resources was asked byl#yislature to consider provisions
authorizing increased ground-water withdrawals,ube of a part of minimum streamflows and the
use of water stored in lakes and reservoirs whemtar shortage threatens the environment or the
health, safety, welfare or economic well-beingla# titizens. The following are recommendations
concerning the availability of each of these wat@pplies that could be made available during a
water shortage.

A. Ground Water

Significant amounts of ground water are availablgarious parts of the State which can be utilized
to meet the short term needs that might be crelayethe water demands accompanying water
shortage conditions. While long term productioniroew wells would need to be evaluated, the
installation of wells to meet the temporary neetisvater users during the duration of a drought
would be possible in many cases without long tenpacts to the resource. However, in the case of
public water supply wells, the permitting procedstite Indiana Department of Environmental
Management may have to be expedited to allow fazkgustallation of wells. While the necessary
data to conduct a detailed analysis of the long tienpacts of these well constructions could not be
assembled in a timely fashion, information ava#atiirough the Department’s Division of Water
Ground Water Section would be sufficient to provate evaluation of the short term impacts of
emergency ground-water development.
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B. State of Indiana Baseline Streamflow Policy

Ecological protection is understood to be one ef thcognized “beneficial uses” of water in the
State. Therefore, the Water Shortage Task Foraameends that the 80-Percent Flow Duration
(Q80) stream discharge for the months of May thno@gtober be used as a trigger to initiate a
local action process to protect aquatic and ripahabitat by monitoring minimum streamflow in
surface waters during a shortage. Recognizingithatdesirable to protect the 7Q10 flow where
possible to ensure that water quality is maintaineevould be desirable to initiate reduction to
water withdrawals at some point prior to the 7QIBerefore, the following recommendations are
made:

1. Upon declaration of a Warning Phase as destiib8ection VI, the Department
shall advise, by telephone or letter, all owredrazater withdrawal facilities in the
affected areas, and registered as required bgriadCode 14-25-7-15, of the
declaration of the Warning Phase and encouraggethsers to voluntarily reduce
their water usage by a higher percentage thah@he 15% reduction targeted by
the conservation measures suggested for the WpHRhase.

2. Upon declaration of a Warning Phase, the Irallaapartment of Natural
Resources shall assess the instream flow dentemti®se streams within the
affected area. As a part of this review the Depant may consider data or
studies which might be available from other seanncluding the users on the
affected streams, consultants and other govertahagencies. The Department
shall advise the Task Force of the instream fi@eds identified on selected
streams, the flow needed to maintain each negdwarassessment of the long and
short term impacts of allowing withdrawal of ports of those flows needed to
meet the identified instream demands. A summétiese findings will be
provided to the owners of all registered watahdiawal facilities.

C. Lakes

The State’s natural lakes should only be lookedgoa water supply source in time of water
shortage if there is imminent danger to the pudalth, safety and welfare.

D. Reservoirs ContainingState Owned Water Supply Storage

Since the State has available water supply staragfeese reservoirs, statutory changes should be
made to allow the Department to enter into sharhteontracts within a short time frame to allow
use of the uncommitted water supply storage ineeservoirs. Priority use should be dictated by
the specific uses authorized by the contracts heivilee State of Indiana and the United States of
America on each reservoir.

E. Flood Control Reservoirs
Discussion should be initiated with the U.S. Armgr@s of Engineers to determine if waters from

the reservoirs may be made available for use duasingater shortage and suitable agreements
developed to establish a mechanism to authorizefusech waters that may be available.
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VIIl. Water Use Priorities

A. Introduction

Water shortage can be defined as a situation iciwthie demands of competing users exceed the
available supply. During a shortage, water wouldegally be allocated among competing users in
one or more of the following ways:

1. First come, first served (in the absence dlltation policy)

2. Administrative rule (as determined and enforioggbublic policy)

3. An established system of water rights (esthbdsn public law)

4. Water allocations (defined for categories ofevaisers)

5. Water pricing (perhaps in combination with watkocations)

6. Water sales or water marketing (in combinatiaim water rights or water allocations)

During times of water shortage, water use may riedst locally or regionally reduced. Reduction
in withdrawals can be achieved through voluntaryewananagement that guide reductions in water
withdrawals, and by local or regional policies thefiect public preferences regarding water use
priorities. Indiana Code 14-25-1-3 provides that'the owner of land contiguous to or
encompassing a public water course shall at all ties have the right to the use of water there
from in the quantity necessary to satisfy his need®r domestic purposes, which shall include,
but not be limited to, water for household drinking purposes and drinking water for livestock,
poultry and domestic animals. The use of water fodomestic purposes shall have priority and

be superior to any and all water uses.”

The priorities of other uses must be determinedgisome reasonable standard. Guidance in these
decisions is found in policy statements made inaima Code 14-25-1-1 and 14-25-3-3 which state:
“(a) that the general welfare of the people of theéstate of Indiana requires that the surface
water resources of the state be put to beneficialses to the fullest extent and that the use of
water for non beneficial uses be prevented...”; an¢b) “It is a public policy of this state in the
interest of the economy, health, welfare of the sta and the citizens of Indiana, to conserve
and protect the ground water resources of the state” In addition, Indiana Code 14-25-2-1
specifies thatthe commission may provide certain minimum quantiies of stream flow or sell
water on a unit pricing basis for water supply purposes from the water supply storage in
reservoir impoundments or parts of the impoundmentghat are financed by the state”. Rule
312 IAC 6.3-4-1 establishes the following wateoadition priorities for withdrawals from State
financed reservoirs:

A) First Priority is for the use of water for domesticpurposes as described in IC 14-25-1-
3.

B) Second priority is for the use of health and safety

C) Third priority is for power production that meets t he contingency planning provisions
of the drought alerts described in 312 IAC 6.3-5-2.

D) Fourth priority is for industry and agriculture (no t described in A, B, or C ) that
meets the contingency planning provisions of the dught alerts described in 312 IAC
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6.3-5-2.

E) Fifth priority is for a purpose described in clause(C) or (D) that does not meet the
contingency planning provisions of the drought alets described in 312 IAC 6.3-5-2.

F) Sixth priority is for any other purpose.

It should be noted that these are all water witiwdfacategories and do not include in-stream uses.
The management of instream flows during water sigext requires consideration of both private
and public benefits. Some instream uses such assug, recreational boating and aesthetic
appearances might be assigned little or no priahityng water shortages. A higher priority might
be assigned to maintaining minimum streamflow tevpnt water quality degradation or preserve
natural habitat.

The initial population of regulated users duringvater shortage would be defined by already
registered withdrawals by high capacity water ustefined as Significant Water Withdrawal

Facilities (SWWF). In any area, these users aret ikedy to have the largest impact on water
resources. In accordance with IC 14-25-7-15, alV#Wg should be registered with the Department
of Natural Resources and report monthly water usially. A SWWEF is defined in the statute as
“the water withdrawal facilities of a person thiatthe aggregate for all sources and by all methods
has the capability of withdrawing more than one dred thousand (100,000) gallons of ground
water, surface water, or ground and surface waietbmed in one (1) day. The following six (6)

categories have been established for registratidVdWFs in Indiana under the provisions of IC

14-25-7-15:

(1) Public Supply

(2) Energy Production
(3) Irrigation

(4) Industrial

(5) Rural

(6) Miscellaneous

Some priority of use has been established for soaglacity water wells (typically domestic wells)
by Indiana Code 14-25-4 which provides protection d small capacity well owner against the
impacts of pumping by SWWEFs if they substantiabyér ground water levels, resulting in the
failure of a domestic well to provide its normalpply of water. In addition, Section 12 of the
statute allows for the restriction of pumping by BAVs if “there is reasonable belief that continued
ground water withdrawals from the facility will eeed the recharge capability of the ground water
resource of the area”.

B. Recommendations:

The Water Shortage Task Force recommends that daker @&llocation priorities established in Rule
312 IAC 6.3-4-1 be implemented during a water sget In addition, the following
recommendations are made relative to establishthgrowvater use priorities in times of water
shortage:

1. All water use priorities should reflect the dexd the region that is experiencing the
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shortage. Ongoing regional water supply plannirthésmost coherent approach to
managing water supplies during a shortage.

2. Consideration shall be given to both iretmeand withdrawal uses, and whether the
source is from surface water or ground water.

3. All management decisions shall attempgireserve minimum streamflow in
accordance with the discussion in the section wialtbws.

4, Priorities shall be assessed in eacleW&tiortage Identification Region based upon
existing uses. Regional advisory boards consisifrag least one representative of
each water use category should be created for\Wadér Shortage Identification

Region.
5. Non-Essential uses shall be given loypastity.
6. Water users promoting or demonstratifigiency and/or conservation, or that

comply with contingency planning provisions, shmlgiven higher priority than
those users not demonstrating such capability.

7. Existing users shall be given ptiowithin each of the six water allocation prioesi
specified in Rule 312 IAC 6.3-4-1.

8. Distinctions shall be made between consumptivereon-consumptive uses.

9. In accordance with IC 14-25-4-12, theugrd-water resource of an area shall be
protected against high capacity withdrawals thatexd the recharge capability of
the resource.

The State of Indiana can determine how the recordetewater allocation priorities will be used to
make decisions among competing water users duhiogieges. In the absence of water policy
development, most water may be allocated accordiribe first come, first served rationale. If the
State wishes to assign priorities regarding watee during shortages, it needs to develop
administrative rules expressing those prioritiekerhatively, the State should develop a system of
water rights that define how water will be managhkding times of high flows and during
shortages. In the medium term, the State or affledgional planning authority might choose to
allocate water in a way that places limits on witlvdals by users within selected categories. For
example, there might be a system of restrictionsvithdrawals from Surface Water Withdrawal
Facilities, limit or space groundwater withdrawads,require minimum instream flows to protect
natural habitats. Upgrades of existing measuremedtreporting capabilities would be required to
support such a system of water allocations.

The State should also develop economic incentigesssist in allocating water during shortages.
Water prices influence water use in all sectorsl ater pricing structures can be designed to
encourage conservation, particularly during shasagConservation can also be encouraged by
promoting water sales (water marketing), in conjiomcwith a system of water rights or water
allocations. Improvements in water delivery and soeiag capability will be needed in some areas
to support innovative water pricing and water mangeprograms.
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It is likely that different methods of water alldican will be used to manage supplies and demands
in Indiana during water shortages within the nextatle. This experience will allow the State to
select the allocation methods that appear to genéra greatest public welfare, and design policies
to implement or promote those methods.

NOTE: The nine water use priority recommendatiomwidled above require the decision makers
(local and regional representatives) to evaluate #arious uses of water in the area and make
decisions about what is and what is not importarthie region. Any of the following could be used
to determine that one user is more important thendther. For example, a non-consumptive user
(like a very efficient water park) could be favor@cer consumptive user, like farming or golf
course irrigation because one is consumptive useth® other hand, the water park is clearly non-
essential use. There is no clear description of temwarious water user category representatives
would make these decisions. Recommendation #9stsdbat the drought afflicted area should be
evaluated with a flow model that accounts for thgation in recharge to determine the sustainable
yield of the aquifer.

IX.  Overview of Water Shortage Plan Development

A. General

During the early summer of 1988, cumulative rainfahounts were significantly below normal
levels and Indiana, as well as many other Midwes&tates, was clearly in the midst of a severe
drought. Climatological data indicated that by &m&l of June the plight of many drought stricken
areas would reach the crisis level. As a resullwre 22, 1988, Governor Robert D. Orr created the
Indiana Drought Advisory Committee to coordinatetteg State level all of the issues related to
drought. Membership of the Committee included repngatives of a large number of agencies and
the findings of the Committee were included in thdiana Drought Advisory Committee Report,
September, 1988. Presented in the report is arvieveof drought associated problems throughout
the State coupled with identified solutions to #hpsoblems.

The introduction to the Committee’s report conckibig stating: “This report is intended to serve as
a preparatory document in the event that Indiameeances a rainfall shortage in the future similar
in severity to the 1988 drought and it is hoped tih@ information contained herein will help
expedite the State’s reaction in the future shaaldrought occur”. While the 1988 Drought
Committee addressed a broad spectrum of droughteteissues, their report contains information
concerning significant problems related to reductbthe water resource as a result of the drought.
The experiences of the 1988 Drought suggestedednitiana Department of Natural Resources
that a drought of similar or greater severity wolddd to significant conflicts between the users of
the State’s water resource, and no clear cut goietelexist at the State level to address and/or
respond to these conflicts. In addition, there @ameently no guidelines available for existing and
potential users of the State’s water resourceddntify what actions would be taken by the State in
times of water shortage. As a result, the Departnseigygested to the Water Resources Study
Committee that there was a need for the Statedddm@a to develop a plan which would outline the
actions which would or could be taken at the Sttel in times of water shortage.

The plan was developed with the advice and assistahthe Advisory Council for the Bureau of
Water and Resources Regulation augmented by 8i@ukliimembers, appointed by Governor Evan
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Bayh, with expertise or responsibility in matteeterwant to water shortage.

In preparing this plan, the members looked to tB801Governors Water Resource Commission
publication entitled “The Indiana Resource: Recomdations for the Future” which describes two
categories of water uses: withdrawal and instrelastream uses are defined as those which are
made of surface water in place. They include fighimoating, swimming, urban and agricultural
drainage, the disposal of liquid wastes, navigatioydroelectric power generation, the passage of
flood flows, and general aesthetic enjoyment. Iditt@h, surface water is the natural habitat of a
variety of birds and animals. Of these varied uagsatic organisms, fishing, swimming and
aesthetic enjoyment are directly and immediatelgted to water quality. Commercial navigation,
recreational boating and hydroelectric power angeddent upon adequate and dependable flows,
depths and surface areas. The waste assimilatpacity of streams is a direct function of the rate
of streamflow. Finally, it is important to note thaany instream use demands reach their peak
during natural low flow periods for streams.

Withdrawal uses are defined as those uses whiablvievhe physical removal of water from its
ground or surface source. Withdrawal uses incluol® lsonsumptive and non-consumptive uses.
Consumptive uses are those that, because of evaporéransfer out of the basin of origin,
incorporation into manufactured products or othercpsses, preclude the return of some or all of
the withdrawn water to its source. Non-consumptises as the term implies are those in which the
withdrawn water is returned to the supply systesersally undiminished in volume. In Indiana,
withdrawal uses have been divided into the follaywategories: Public Supply, Irrigation, Energy
Production, Industrial, Rural and Miscellaneousni&ir to instream uses, many withdrawal and
consumptive uses peak during natural low flow.

In attempting to manage a reduced resource dumni@gqs of water shortage, it is important that
both categories be considered. Protection of iastrBows to prevent water quality degradation and
damage to aquatic habitat such as wetlands anerigshshould not be sacrificed in the short term
without consideration of the long term impacts wéls acts on the environment. However it should
be recognized that in establishing priorities oftavause in water shortage conditions, certain
withdrawal and instream uses will receive littlenar consideration.

In order to balance and manage these uses in tifneater shortage it is important to note the State
policy set forth in IC 13-12-4-3.

“(a) the general assembly...declares that it is dbetinuing policy of the State of Indiana in
cooperation with the federal and local governmenis] other concerned public and private
organizations, to use all practicable means andsumes, including financial and technical
assistance, in a manner calculated to foster amthqie the general welfare, to create and maintain
conditions under which man and nature can exigproductive harmony, and fulfill the social,
economic, and other requirements of present analdgenerations of Indiana citizens.

(b) In order to carry out the policy set forth mst chapter, it is the continuing responsibilitytbé
State of Indiana to use all practicable means, istarg with other essential considerations of State
policy, to improve and coordinate State plans, fioms, programs and resources to the end that the
State may:

(1) Fulfill the responsibilities of each gen@vatas trustee of the environment for
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succeeding generations;

(2) Assure for all citizens of Indiana safe, Ittgal, productive, and aesthetically and
culturally pleasing surroundings;

(3) Attain the widest range of beneficial uséthe environment without degradation,
risk to health or safety, or other unddsie and unintended consequences;

(4) Preserve important historic, cultural, aadunal aspects of our national heritage,
and maintain, wherever possible, an emvitent which supports diversity, and
variety of individual choice;

(5) Achieve a balance between population andureg use which will permit high
standards of living and a wide sharingjfefs amenities; and

(6) Enhance the quality of renewable resouroésapproach the maximum attainable
recycling of depletable resources.”

The impacts of drought or water shortage may exbaybnd the water resource and ultimately may
involve differing levels of government. It is ndtet intent of this plan, or the legislative direetivo
develop a plan which would address governmentisaese to all the consequences of a drought or
a water shortage. This plan deals only with isseésted to a diminishing water resource and is
intended to improve the State of Indiana’s abildyrecognize the onset of a water shortage and to
respond so as to minimize the impacts of such antewon the State’s water users and its
environment.

The Water Shortage Task Force was created (IC 1¥425for purposes of updating and
administering this (1994) plan. Specific associatiearges are outlined in Appendix I.

B. Determination of Water Shortage Definition

Water shortages are most commonly thought of im$eof drought. Drought is difficult to define
and many different definitions have emerged. Hyalydts think of a drought in terms of the effects
of precipitation deficits on ground-water levelgieamflow, and reservoirs. To a meteorologist, a
prolonged period of moisture deficit, be it 1 moothl year, denotes a drought of varying severity.
A water manager defines a drought relative to watailability and quality. Reduction in available
supply for whatever reason or degradation of watelity can result in a water shortage. Either of
the above could occur independent of climatic fescttf a water shortage occurs during a critical
phase of the growing cycle, even a very short pewih a moisture deficit can become a costly
drought to a farmer. Residential consumers oftenusraware of water shortage conditions until
they are affected directly by water restrictiond ahortages.

Water shortages caused by reasons other than drawaghd probably impact smaller areas and
may not be recognized until a crisis situation &xif is hoped that this document can be useful in
managing the water resource no matter what theecadswever for purposes of discussing the
onset of a water shortage it is useful to look b tefinition of drought and the criteria for
identifying the onset of drought.

A drought can be defined in general terms as “coradition of moisture deficit, sufficient to have
an adverse effect on vegetation, animals, and man @ sizable area”. Any one definition is not
adequate for all situations because droughts arasumed using different criteria, including
precipitation and temperature statistics, grountewdevels and low-flow characteristics, soil
moisture values, and economic factors (for exangete yields and livestock production).
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Six types of drought are recognized by the Worldédeological Organization. They are:

(1) Meteorologic drought — defined only in terofrecipitation deficits in absolute
amounts for specific durations.

(2) Climatologic drought — defined in terms @épipitation deficits, not in specific amounts
but as a ratio of actual precipitation to meananmal values.

(3) Atmospheric drought — definitions involvetramly precipitation but possible
temperature, humidity, or wind speed.

(4) Agricultural drought — definitions involve pgipally soil-moisture content and plant
physiology, perhaps for a specific crop.

(5) Hydrologic drought — defined in terms of veed streamflow, reductions in lake or
reservoir storage, and declining ground-waterlieve

(6) Water-management drought — characterizesveficits resulting from water-
management practices or facilities.

The drought types can occur separately, overlapearombined in different ways. For example, a
small amount of precipitation (a meteorologic drot)gwhen extended over a long period, becomes
a climatologic drought. As ground-water, streamflamd reservoir levels decline, a hydrologic

drought occurs, resulting in problems of waterrdistion and use, which then becomes a water-
management drought.

C. Determination of Water Shortage ldentification Regons

It is recommended that the identification of waslortage conditions in the State of Indiana be
made using the 9 climate divisions determined leyNational Weather Service as shown in Figure
1. Monthly precipitation data are prepared for eatimate division by the National Drought
Mitigation Center (NDMC), the National Climatic RaiCenter (NCDC), the Western Regional
Climate Center (WRCC), the Indiana Department ofukd Resources (IDNR), and the Indiana
State Climate Office at Purdue University. Utiligithese 9 climate divisions for the identification
of water shortage is appropriate because the lagkeawipitation is a principal factor involved in
periods of drought, and precipitation deficits tgily exist prior to the observation of more
significant and obvious effects on plants, aninalsl people. The determination of these Water
Shortage ldentification Regions does not diminish need for the State of Indiana to develop the
regional water planning areas necessary to adanesmgement and distribution of the resource
during times of shortage.

D. Determination of Criteria to Identify Onset of Water Shortage

The Water Shortage Task Force reviewed criteriadentifying the onset and various stages of
severity of a water shortage. Factors on which dsebsuch criteria include: available drought
indices, streamflow, ground-water levels, availalbdservoir storage, precipitation, and season
(Table 2, Appendix IV). It should be noted thatcgirdrought is a natural climatic event, it is easie
to identify its onset than water shortages whichy mesult from water management practices or
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system failures. The latter will most likely be atiaipated and in many cases at a more advanced

stage of severity once it is brought to the attentf appropriate authorities.

The three indicators selected as the most apptedoa identifying the onset and stage of a water

shortage follows:

Table 2. Review of Available Drought Indices

Indices

Method

Application

Percent of Normal

Percent of Normal is a simple
method to detect drought. It is
calculated by dividing actual
precipitation by normal
precipitation —typically a 30-year
mean and multiplying it by 100%
for each location.

Data are not normalized.

Pros: Percent of Normal is effective in
single region or season.
Cons: Percent of Normal cannot

from normal or compare with different

locations. Also, it cannot identify specifi
impact of drought or the inhibition factor
for drought risk mitigation plans.

Standardized
Precipitation Index
(SPI)

SPl is a simple index which is
calculated from the long term
record of precipitation in each
location (at least 30 years). The
data will be fitted to normal
distribution and be normalized to :
flexible multiple time scale such a
3-,6-,12-,24-, 48-month and etc .

drought or deficit of precipitation.

Pros: SPI can provide early warning of
drought and its severity because it can
specify for each location and is well-

a1 suited for risk management.

5Cons: The data can be changed from th
long term precipitation record. The long
time scale up to 24 months is not reliab

Palmer Drought
Severity Index (PDSI)

PDSI complexity is calculated fron
precipitation, temperature and soi
moisture data. Soil moisture data
has been calibrated to the
homogeneous climate zone. PDS
has an inherent time scale of 9
months. PDSI treats all forms of
precipitation as rain.

nPros: PDSI has been widely used to
trigger agricultural drought. PDSI can b
used to identify the abnormality of
drought in a region and show the
historical aspects of current conditions.
Cons: The PDSI may lag in the detectio
of drought over several months becaust
the data depend on soil moisture and its
properties which have been simplified tc
one value in each climate division. The
PDSI will not present accurate results ir
winter and spring due to the effects of
frozen ground and snow. PDSI also ten
to underestimate runoff conditions.

SPI is used to identify the meteorologica

determine the frequency of the departures

~
s

D

U

C

o=

ds

Palmer Hydrological
Drought Index (PDHI)

PHDI has been derived from the
PDSI index to quantify the long
term impact from hydrological
drought.

Pros: The PHDI has been officially used
by the National Climatic Data Center to
determine the precipitation needed for
drought termination and amelioration
which has a PHDI equal to -0.5 and -2.(

for drought monitoring.

Cons: The PHDI is developed from
precipitation, outflow, and storage. PHD
may change more slowly than PDSI ang

consecutively. It has been used in Indianha

it

has sluggish response for drought.
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Indices

Method

Application

Crop Moisture Index
(CMI)

CMl is a derivative of PDSI which
was developed from moisture
accounting procedures as the
function of the evapotranspiration
anomaly and the moisture excess
in the soil. It also can be present
the monthly moisture anomaly or
index (ZNDX) as a product from
PDSI calculation. CMI looks at the
top 5 feet of the soil layer.

Pros: CMlI is used to monitor crop
condition. It is effective for the detectio
of short term agricultural drought while
the Z index determines drought on a
emonthly scale. It can detect drought
asooner than PDSI and PHDI.
7 Cons: CMI is limited to use only in the
growing season; it can not determine th
long term period of drought.

N

Surface Water Supply
Index(SWSI)

SWSiI is used for frequency
analysis to normalize long-term
data such as precipitation, snow
pack, streamflow, and reservoir
level.

Pros: The SWSI is very useful for
indicating snow pack conditions in
mountain areas to measure the water
supplied for a community.

Cons: The index of different basins can
not be compared with each other and h
been computed seasonally. States such
Colorado, Oregon, Montana, Idaho, and
Utah have used SWSI.

AS
as

Reclamation Drought
Index

The RDI index is similar to the
SWSI index. It combines the

Pros: The RDI is used as the trigger to
evaluate drought reclamation plans and

(RDI) functions of supply, demand and | release drought emergency funds.
duration. RDI also combines Cons: The disadvantage of RDI is the
temperature features and duration same as the SWSI index. The State of
in the index. Oklahoma has used RDI.

Deciles Deciles have been developed to ugxos: The deciles index has been used

instead of percent of normal.
Deciles are calculated from the
number of occurrences distributed
from 1 to 10. The lowest value
indicates conditions drier than
normal and the higher value
indicates conditions wetter than
normal.

Australia; it provides accurate
precipitation data for drought response.
Cons: Its use requires a long climatolog
record to accurately calculate the decile
index.

[ S

Experimental
Objective Blends of
Drought Indicators

Drought Blend Indicators are
divided into short-term and long-
term blends. The short term blend
includes PDSI, Z, SPI 1, 3-month,
and soil moisture. The long-term
blend includes PHDI, SPI 06 12 2
and 60-month, and soil moisture.
The drought blend method has be
used for US drought monitoring:
http://www.drought.unl.edu/dm/mg
nitor.html

In the short-term blend method, the
indicators are weighted to the

used to identify the impacts of no
irrigated agriculture, wildfire dangers, to
Asoil moisture, and pasture conditions. T
long-blend index indicates the impacts ¢
elmydrological drought such as reservoir
and well levels and irrigated agriculture
) The drought indicator used in Drought
Monitor provides the most widely used
map for drought conditions across the

precipitation and soil moisture which are

he
Df

United States (and is suitable for Indian

a).

Source:Drought Indices, Michael J. Hayes, National Drougitigation Center
(http://www.drought.unl.edu/whatis/indices.htwith modifications by Dev Niyogi and Umarporn

Charusambot, Indiana State Climate Office, Purdumeversity (http://iclimate.ory
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1. Standardized Precipitation Index (SPI)

The Standardized Precipitation Index was develapd®93 and is a simple index that is calculated
for any location based on the long-term precimtatiecord (typically 30 years or greater). This

long-term record is fitted to a probability disuiibn, which is then transformed into a normal

distribution so that the mean SPI for the locataoml desired period is zero. Positive SPI values
indicate greater than median precipitation (i.et w@nditions), and negative values indicate less
than median precipitation (i.e. dry conditions)heTSPI was designed to quantify the precipitation
deficit for multiple time scales. These time sealeflect the impact of drought on the availability

of the different water resources. Soil moisturaditons respond to precipitation anomalies on a
relatively short scale. Ground water, streamfl@amd reservoir storage reflect the longer-term
precipitation anomalies. For these reasons, tHasSgalculated for 1-, 3—, 6—, 12—, 24—, and 48—
month time scales. Short-term SPI values can bd tesdetect agricultural drought and long-term

SPI values can be used for water supply managenasnis also shown on the U.S. Drought

Monitor.

Negative SPI values provide warning of a develogingught. During drought, the magnitude of
negative SPI values indicates drought severitylu&aof the SPI normally range from +2 to -2. An
index of +2.0 or greater indicates extremely weatdsions; +1.99 to +1.50, very wet conditions;
+1.49 to 1.00, moderately wet; +0.99 to -0.99, nearmal to abnormally dry; -1.0 to -1.49,
moderately dry; -1.50 to -1.99, severely dry; ah@nd less, extremely dry.

Indiana is divided into 9 climatologic divisions bye National Weather Service as shown in Figure
1. Standardized Precipitation Index values foiidnd are prepared for each division on a monthly
basis by the NDMC, the NCDC, WRCC, and IDNR. Thparted SPI values by each individual
organization can vary slightly because of two reasostatistical calculation methods and
differences in provisional precipitation. The SBIcomputed with preliminary data that have
undergone little quality control at the time of ws®d the list of stations that goes into that pobdu
can change each month. If for some reason thefoiagastation does not come in, or has too many
missing days, then it is not used. So, in theeagh month a different number of stations could be
used each and every month. In computing a div&diamerage, the precipitation stations that are
used are weighted using various distance-weighfiimgtions to come up with a value for the
division. Divisional precipitation used to calcdahe SPI is obtained monthly from the Midwest
Regional Climate Center (MRCC) by the IDNR. Altighuthere are currently 390 cooperative
Indiana precipitation reporting stations, only ab@0 of those stations report in real time. In
addition, the data are screened by the MRCC toueecteporting Indiana cooperative observing
stations that had greater than 10% of their obsena missing. For example, the 70 stations used
for the May 2008 divisional precipitation calcutatiare shown in Figure 2.

The SPI can be computed at a more local scale whezepitation data are available but is
currently available only as an experimental produgtthe National Drought Mitigation Center.
Suggested drought stage indices for Indiana afellasvs:

Stage Standardized Precipitation Index
Normal +0.99 to -0.99
Drought Watch -1.00 to -1.49
Drought Warning -1.50t0 -1.99
Drought Emergency -2.00 or less
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2. U.S. Drought Monitor

The U.S. Drought Monitor began in 1999 and is alsgsis of multiple climate monitoring tools as
well as the informed judgments of its authors agdkfal, state, and academic reviewers across the
country. The U.S. Drought Monitor Map is produseeekly and summarizes information onto a
single, easy-to-read colored map. The main pastokthe U.S. Drought Monitor are listed below.
Main federal partners:

Joint Agricultural Weather Facility (U.S. Departmeh Agriculture and Department of
Commerce/National Oceanic and Atmospheric Admiaiiin)

Climate Prediction Center (U.S. Department of ComuaNOAA/National Weather Service)

National Climatic Data Center (DOC/NOAA)
Academic partner:

National Drought Mitigation Center (University oeNraska-Lincoln)
Other participants:

U.S. Geological Survey (U.S. Department of Intgrior

National Water and Climate Center (USDA/Natural ®ese Conservation Service)

Climate Diagnostics Center (DOC/NOAA)

Regional Climate Centers

National Weather Service Hydrology (DOC/NOAA)

State Climatologists

additional local, state, and federal experts

Interpreting the Map

The Drought Monitor Map identifies general droughtas, labeling droughts by intensity, with D1
being the least intense and D4 being the mostseteThe Map Key categories are listed in Table
3. An example of the Drought Monitor Map for Indgis shown in Figure 3.

The Drought Monitor key indicators are associatéti wccurrence levels:
DO corresponds to a 1 in 3 year occurrence

D1 corresponds to a 1 in 5 year occurrence

D2 corresponds to a 1 in 10 year occurrence

D3 corresponds to a 1 in 20 year occurrence

D4 corresponds to a 1 in 50 year occurrence

Since "drought” means a moisture deficit bad endadtave social, environmental, or economic
effects, the Drought Monitor generally includesesaiption of what the primary physical effects
are:

A = agricultural (crops, pastures, and grasslands)

H = water supplies (rivers, ground water, and neses)

Table 3. U.S. Drought Monitor Map Key Categories

DO | Abnormally Dry | Going into drought; Coming out ofodight

D1 | First-Stage Some damage to crops, pastures; streams, reseowslls low; some
Drought water shortages developing or imminent

D2 | Severe Drought | Crop or pasture losses likely; wsttertages common

D3 | Extreme Drought Major crop/pasture losses; widespread water shestag

D4 | Exceptional Exceptional and widespread crop/pasture lossestagjes of water in
Drought reservoirs, streams, and wells
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U.S. Drought Monitor S

Indiana

Drowght Condifions (Percent Araa)

None |D0-04 |01-04 uz-mm

Current 265 | 735|535 | 435 (137 | 0.0

Lasi Weaek
oarzarz007 way | 309 69,1 | 50.1 (38,8 | 0.1 | 0.0

3 Monlhs Ago
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IE?})Z'B};Q";:‘;_:I 1000 Q.0 | Q0 | QO | Q0 | 0.0

Starl af

Waler Ye:
Humlsr‘mi*'n:‘m] 1000 0.0 | Q0 | Q0 | Q.0 | 00

O Yaar Aga
[0S 2006 mag)

1000 00 | 00 | 00 | Q0 | 0.0

Intensily:
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D2 Drowght - Savare

The Drought Monitor focuses on broad-scala conditions. US DA )
Local condittons may vary. See accompanying text summary i | ‘:I__ 0 .
for forecast statements [ TR

Released Thursday, September 6, 2007
Author: Thomas Heddinghaus, CPC/NOAA

Figure 3. An example of an Indiana U.S. Droughtniiflar Map.

http://drought.unl.edu/dm

How the Map is Made

Climate divisions were originally identified as theghest level of detail at the state level on the
U.S. Drought Monitor Map. An enhanced version loé tU.S. Drought Monitor went live in
September 2006 with state-level breakdowns thdudeccounty lines. The U.S. Department of
Agriculture officials have tied emergency assiseatw counties identified as being in D3, extreme
drought, or D4, exceptional drought, during thewgr season. The U.S. Drought Monitor can be
tweaked because producers rely on supplementahiaton from Regional Climate Centers, State
Climatologists, local county extension agents, kadl National Weather Service offices. Drought
intensity categories are based on six key indisatord numerous supplementary indicators. The
drought severity classification table (Table 4)whdhe ranges for each indicator for each dryness
level. Because the ranges of the various indicatfiesh do not coincide, the final drought category
tends to be based on what the majority of the atdis show. The analysts producing the map also
weight the indices according to how well they perfoin various parts of the country and at
different times of the year.
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Table 4. U.S. Drought Monitor Drought Severity €ddication Table.

Drought Severity Classification

Ranges
Category| Description | Palmer | CPC Sail USGS Standardized| *Objective
Drought | Moisture Weekly Precipitation | Short and
Index Model Streamflow | Index (SPI) | Long-term
(Percentiles) | (Percentiles) Drought
Indicator
Blends
(Percentiles)
DO Abnormally | -1.0to | 21-30 21-30 -0.5t0 -0.7 21-30
Dry -19
D1 Moderate |-2.0to |11-20 11-20 -0.8t0-1.2 11-20
Drought -2.9
D2 Severe -3.0to | 6-10 6-10 -1.3t0-1.5 6-10
Drought -3.9
D3 Extreme -40to |35 3-5 -1.6t0-1.9 3-5
Drought -4.9
D4 Exceptional| -5.0 or | 0-2 0-2 -2.0 or less 0-2
Drought less

*Short-term drought indicator blends focus on 1-@nth precipitation. Long-term blends focus on
6-60 months. Additional indices used, mainly dgrihe growing season, include the USDA/NASS
Topsoil Moisture, Keetch-Byram Drought Index (KBD&nd NOAA/NESDIS satellite Vegetation
Health Indices. Indices used primarily during §mew season and in the West include snow water

content, river basin precipitation, and the Surfatser Supply Index (SWSI). Other indicators
include ground-water levels, reservoir storage, @asture/range conditions.

Indiana Water Shortage Stages and the U.S. Drddghitor Map

For the purposes of Water Shortage Stages forradiais recommended that the highest level of
drought intensity that encroaches into a countythatlevel for the county as a whole. The climate
divisions and county boundaries are outlined irufagd for the U.S. Drought Monitor Map report

date of September 4, 2007.
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Figure 4. The U.S. Drought Monitor Map with clirmaegions for September 4, 2007.
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3. Streamflow

It is recommended that streamflow as percentilenaimal (average) is utilized as one of the
indicators for Indiana’s Water Shortage Stagesudiined:

Streamflow as Percentile of Normal (Average Stréauwjf
Normal 25 or greater

Watch 10 to 24

Warning 6109

Emergency 5 orless

Streamflow at the 2% percentile means that streamflow is only 25% af Historical average
streamflow for that particular month. Lower periles correspond to increasingly lower
streamflow and drought conditions.

The U.S. Geological Survey, in cooperation with hepartment of Natural Resources and a
number of other Federal, State and Local agenomsntains a network of approximately 190

gaging stations in Indiana. Twenty-seven of thetdions were selected to monitor drought
conditions in 1988. The Water Shortage Task Feetected the White River at Noblesville station
to replace the White River near Nora station ageasiflow drought indicator. These 27 stations,
along with the Maumee River at New Haven, are renended for purposes of this plan. The 28
streamflow gaging sites recommended for use iraimals Water Shortage Plan are:

° Whitewater River near Alpine ° Big Blue RivatrShelbyville

° Little River near Huntington ° Sugar CreelanEdinburgh

° Mississinewa River at Marion ° Flatrock RiarSt. Paul

° Wabash River at Peru ° East Fork White Rateseymour
° Eel River at North Manchester ° MuscatatuckeRnear Deputy

° Tippecanoe River near Ora ° White River rieatiersburg

° Wildcat Creek near Lafayette ° Wabash Rivaviaunt Carmel, IL
° Wabash River at Lafayette ° Elkhart RiveGaishen

° Sugar Creek at Crawfordsville ° East Fork \WHriver at Shoals

° Wabash River at Terre Haute ° St. Marys RatdDecatur

° Wabash River at Riverton ° Yellow River atdsn

° White River at Noblesville ° Kankakee Rivémainns Bridge

° Fall Creek near Fortville ° Kankakee RiveSaelby

° White River near Centerton ° Maumee River anNHaven

Table 5 shows a list of the streams, their climdi@sion, and the U.S. Geological Survey
streamflow gaging site number. Figure 5 shows Itiwation of the recommended streamflow
gaging sites.
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Table 5. Climate Divisions and Recommended Stremm&aging Sites for Indiana’s Water

Shortage Plan

Climate Division 1 — NW

U.S. Geological Survey Site Number

Tippecanoe River near Ora 03331500
Yellow River at Knox 05517000
Kankakee River at Dunns Bridge 05517500
Kankakee River at Shelby 05518000
Climate Division 2 — NC
Elkhart River at Goshen 04100500
Eel River at North Manchester 03328000
Wabash River at Peru 03327500
Climate Division 3 — NE
Little River near Huntington 03324000
St. Marys River at Decatur 04181500
Maumee River at New Haven 04183000
Climate Division 4 — WC
Wabash River at Lafayette 03335500
Wildcat Creek near Lafayette 03335000
Sugar Creek at Crawfordsville 03339500
Wabash River at Terre Haute 03341500
Climate Division5-C
Mississinewa River at Marion 03326500
Fall Creek near Fortville 03351500
White River at Noblesville 03349000
Big Blue River at Shelbyville 03361500
White River near Centerton 03354000
Flatrock River at St. Paul 03363500
Sugar Creek near Edinburgh 03362500
Climate Division 6 — EC

| Whitewater River near Alpine 03275000
Climate Division 7 — SW
Wabash River at Riverton 03342000
East Fork White River at Shoals 03373500
White River at Petersburg 03374000
Wabash River at Mt. Carmel 03377500
Climate Division 8 — SC

| East Fork White River at Seymour 03365500
Climate Division 9 — SE

| Muscatatuck River near Deputy 03366500
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Figure 5. Indiana Water Shortage Plan recommesttedmflow gaging sites.
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4. Conclusion

The 1-month Standardized Precipitation Index, th&.WDrought Monitor, and below normal
percentiles of regionalized monthly average stréamhave been selected as drought indicators for
Indiana’s Water Shortage Plan. The “Water Shor@aigges” for the purposes of this plan means
the four stages that are designated based on the wvé&the indicators (Table 6). The stage is
defined as Normal if no more than one indicatoousside of the normal range. It is recommended
that Water Shortage Identification Regions coincidéh the nine climate divisions established by
the National Weather Service (Figure 1).

Table 6. Criteria to Identify Drought ConditionscaWater Shortage Stages

Water Shortage 1-Month U.S. Drought Streamflow As
Stages Standardized Monitor Percentile Of Normal
Precipitation Index | (Conditions) (Average Streamflow)
Norma (White and| +0.99 to None to Gred#tan or equal
Yellow) |-0.99 DO to 25
Watch (Tan) -1.00 to -1.49 D1 10 to 24
Warning (Orange) | -1.50 to -1.99 D2 6109

X. Identification of Additional Water Supplies Available During a Water Shortage

A. Increased Ground-Water Withdrawals
1. Introduction

Ground water represents an important source ofrvgageply in Indiana; however, only about six
percent of the State’s total water use during 2086 reported to be from ground-water supplies.
During periods of water shortage due to droughtdd@mns, further development of the existing
ground-water resource could represent an abundantediable source of water throughout much of
the State in order to meet the emergency.

2. Current Supply and Demand

IC 14-25-7-11 calls for the continued assessmetite@fState’s surface and ground-water resources.
IC 14-25-7-15 requires that all “significant wateithdrawal facilities” register with the Natural
Resources Commission (NRC), and report annual watedrawals. By the end of 2006 there were
3,507 active registrations on file with the depamt) including 5,997 wells and 1,409 surface
intakes.

During 2006, total water use was reported to beamately 9.2 billion gallons per day (BGD).
Ground-water withdrawals accounted for 0.6 BGD.rEgaring dry years such as 1988, only about
six percent of the total reported water use inStege was from ground-water sources.

Water use information available to the departmedicates that approximately 12% of the total
registered ground-water withdrawal capacity wakzetll in 2006. Even during the drought of 1988,
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only about 41% of the total capacity was reportedihdrawn. Although some facilities that rely
solely upon ground water did experience water suppbblems during 1988, the shortages were
typically a function of inadequate distribution, arlack of water supply capacity from existing
wells, rather than the result of ground-water digqhe

3. Statewide Ground-water Availability

In general, Indiana has an abundant supply of gtauater. It is estimated that nearly one hundred
trillion gallons are available in storage. In margas of the State, ground water can be relied upo
to furnish an adequate supply of water for muckhefpopulation. A map showing the generalized
ground-water availability in the State is attachesl Appendix V. If properly developed, this
available ground-water supply, plus the annual aegpd from precipitation, can provide Indiana
residents with a dependable source of water to inekgt existing and future needs.

The long-term supply of water to Indiana, in thenfoof precipitation, amounts to a statewide
average of 38.0 inches per year. Approximatelyt8.8.6 inches of this annual rainfall, or a range
of 143,000 to 171,000 gallons of recharge per dayspguare mile, is believed to be contributed to
the ground-water resource of the State. Considéhiagindiana has an area of 36,532 square miles,
approximately 5.2 to 6.2 billion gallons of wateradded to the State’s ground-water resource each
day. It should be noted that the ground-water wahals of 0.6 BGD reported during 2006
represent only 10% to 12% of the daily “rechargeded by precipitation, and the total statewide
ground-water withdrawal capability of 4.6 BGD refgat during 2006 is only 74% to 88% of this
daily total.

Although current reported ground-water pumpageesgmts only about 10% of the annual recharge
expected from precipitation, there are locationthanState where existing ground-water withdrawal

facilities could exceed the recharge capability agfuifer systems. For example, in areas of
northwestern Indiana where extensive irrigation page occurs, the short-term recharge capability
of an aquifer might be exceeded during the grovdagson and water is removed from storage.
Under IC 14-25-4-12, the Department of Natural Reses is granted the authority to restrict

significant ground-water withdrawal facilities if is reasonably believed that continued ground-
water withdrawals from the facility will exceed thecharge capability of the ground-water resource
of an area. To date, the department has restnmiegpage on only one occasion under this specific
provision of the law where extensive agriculturaigation was occurring in Jasper and Newton

Counties during the summer of 1988. Because o$¢lsonal nature of irrigation pumpage, ground-
water levels typically recover prior to future grog seasons, and restrictions are only temporary.

4. Potential Limitations to Development

In those parts of the State where significant dgwalent of the ground-water resource is possible,
wells could be installed in order to meet emergesmagy long range water needs. The development
of the ground-water resource for public water sypmwever may be hampered due to the current
permitting process that allows for a significantcamt of public input concerning the siting of new
wells or well fields. As a result, emergency growvater development may be effected (or be
significantly delayed) for reasons other than thalability of the resource itself.

While not generally applicable to the emergencyettgyment of the ground-water resources,
consideration should be given to how much waterbmsafely pumped from an aquifer system, or
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the determination of its “safe yield”. The meanofdsafe yield” originally had only hydrogeologic
considerations, but has evolved into a term thatv navolves hydrogeologic, economic,
environmental and legal concerns. In order to daétee the impact caused by increased
development of the State’s ground-water resounce vehether the pumpage would exceed the safe
yield of a particular aquifer, pumping tests andlgincal or numerical models should be utilized.
Pumping tests and analytical models have the gatdntprovide general insight into the impacts
caused by ground-water withdrawals.

B. Utilization of Minimum Streamflows

IC 14-25-7-14 authorizes the Natural Resources Cigsian to determine and establish the
minimum flow of streams. While the statute does awfine minimum streamflows it suggests that
in establishing such values, consideration shoaldifzen to the varying low flow characteristics of
the streams of the State and the importance afeiast and withdrawal uses, including established
water quality standards and public water supplydseén determining a minimum streamflow,
perhaps the most critical determination is the amotfi flow needed to sustain the instream uses on
a given stream. Historically, in Indiana the stréam equivalent to the 7Q10 (lowest seven (7) day
average flow having a ten (10) year recurrencervate could be considered to be the minimum
streamflow. This value is a critical factor in deténing the level of treatment required for
discharges into the State’s rivers and streamsceSthis criteria is critical to protecting water
guality and little attention has been directedssteasing the minimum flow needed to sustain other
instream uses in Indiana, the 7Q10 is commonlyddakt as the minimum acceptable streamflow.

Numerous methods exist to evaluate the instream flequirements for other purposes such as
fisheries or recreation. While much work has beenedon this issue, particularly in other states,
none appears to be clearly applicable to Indiana.

In 1990, the Department entered into a contradt Witrdue University to assist in the development
of instream flow criteria for Indiana. Instream lorequirements in Indiana include the flow
required to maintain fish habitat, recreation, wapeality and hydropower generation. The Purdue
study concluded that the instream flow requiremenfficient to maintain fish habitat are usually
the highest of all instream flows in Indiana. Festream flow requirements for waste assimilation
and water quality maintenance it was concluded: tflt a flow corresponding to 7Q10 is
satisfactory to meet water quality standards abuatlfour of 25 locations analyzed; (2) a low flow
statistic of 61Qmed is satisfactory to meet watgality standards at all twenty five (25) stations;
(3) during the summer season ammonia toxicity igemionportant than dissolved oxygen in
determining instream low flow required to maintamater quality; and (4) during the winter season
ammonia toxicity alone dictates the minimum instmdaw flow required to maintain water quality.

The Purdue study offered the following recommeruoohest

(2) To maintain a satisfactory fish habitat it ecommended that the Indiana Department of
Natural Resources evaluate and implement the fatigwnstream flow criteria: (1) net
withdrawal from the stream may be permitted if flogv is higher than the highest instream
flow required for fish survival. From streams wiihsin areas exceeding 1500 square miles,
withdrawal may be permitted if flows are greateartt61Qmed (May-October) (or Q80%);
(2) If flows less than 61Qmed (May-October) (or @80occur, net withdrawals may be
restricted but not prohibited. From streams reogiiow ground water contributions and
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with basin areas less than 1500 square miles, iledinawals may not be permitted if flows
are less than 61Qmed (May-October) (or Q80%); (8)ndt withdrawals are acceptable if
the flow is less than annual 7Q10.

(2) To maintain water quality it is recommendedtthize Indiana Department of Natural
Resources implement the following instream flovitecia: (1) Net withdrawal from a
stream may be permitted if the flow is higher thiha highest instream flow required for
maintenance of water quality. Withdrawal may benpged if flows are greater than
610Qmed (May-October); (2) If flows are less thalQéned (May-October), withdrawal
may be restricted but not prohibited; (3) If floase less than 7Q10, withdrawals may be
permitted, but are not recommended.

The report refers to 61Qmed (May-October) whicthesmedian flow estimated by using the lowest
61-day flows occurring over the May to October périof each year. These flows are

approximately equal to the flows which are excee8@ of the time, referred to as Q80%. The

Q80% value is easier to determine based on existaitg and has therefore been substituted for
61Qmed.

Based on the Purdue Study the following conclusaarsbe reached:

(2) A streamflow equivalent to Q80% seems to bedgmrable minimum flow to be kept in
streams to maintain the instream flow requirementadiana. Net withdrawal from a
stream should perhaps be restricted but not prasibvhen streamflow is lower than Q80%.

(2) A streamflow equivalent to 7Q10 (lowest sevEnday average flow having a ten (10) year
recurrence interval) seems to be the absolute nimirihow to be kept in streams to
maintain instream flow requirements in Indiana. W&hdrawal from the stream should be
prohibited when streamflow is lower than 7Q10 usilassolutely necessary to protect the
public health, welfare or safety.

3) In streams receiving low ground water contiidms and with drainage areas less than
1500 square miles and when water quality is areiggresence of a significant amount of
effluents in the stream reach), it may be necggsaadopt a stricter threshold value than
7Q10 as the absolute minimum streamflow.

4) It is important to note that the instream flokteria purposefully refer to net withdrawals
and not necessarily to total withdrawals. This nsethat water users may withdraw water
from a stream at any time so long as they retugrstime amount of water to the stream in
close proximity to its intake point without a sifjoant degradation in its water quality. Such
a scenario can occur only in the event the usealsagpplementary source of water (such as
an offstream reservoir) so that the consumptive aae be compensated for. Therefore,
before imposing restrictions, users should be eragad and given the chance to plan and
develop standby offstream water sources if theyoatolerate restrictions or possible
shutdown of their water withdrawals.

Conclusion

Ecological protection is understood to be one @f lacognized “beneficial uses” of water in the
State. Therefore, the Water Shortage Task Foraameends that the 80-Percent Flow Duration
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(Q80) stream discharge for the months of May thno@gtober be used as a trigger to initiate a
local action process to protect aquatic and ripahabitat by monitoring minimum streamflow in
surface waters during a shortage.

C. Use of Water in Lakes, Reservoirs and Streams
1. Lakes

There are over 500 natural lakes in the State diaia containing an undetermined amount of
water. Most of these lakes are developed and mawg heen stocked with fish by the Department
of Natural Resources. Many have a water level whizt been established by court action and the
Department is obligated to maintain that levelsHbuld be noted that these lakes are a source of
raw water and only a few of these lakes currently & part of the water supply system of any
community. The Natural Resources Commission hasrigally allowed water withdrawals from
these lakes only when their water levels were albloee legally established normal level.

2. Reservoirs with State Owned Water Supply Storage

The State of Indiana owns water-supply storagerooBville, Patoka and Monroe Reservoirs. The
State has contracts to sell water to various maftem each of these reservoirs, either for direct
withdrawals from the reservoir or for release faater withdrawals downstream of the reservoir.
Uncontracted water supply is available at eachrvegeand could be made available for allocation
if the need arises. The staff of the Division of t&fa DNR has estimated the uncontracted yield
remaining at each of these reservoirs. This ravematuld be made available to communities with
supply problems. At each of these reservoirs therat least one utility which has a treatment
facility to purify raw water. It is possible thatxeess treated water could be provided to
communities with water supply needs. As a partha$ plan, contacts will be made with these

utilities to ascertain the additional amounts oéated water which might be provided to

communities in need. Raw water could also be rek&®m the reservoirs to protect water quality
or provide raw water to users downstream of therkesrs.

IC 14-25-2 sets forth the criteria whereby the &taty enter into a contract to sell water from ¢hes

reservoirs. As now written, the process to accashplnis can take six months or longer. Therefore,
for purposes of this plan, statutory changes wbelcheeded to authorize the Department to quickly
enter into short term contracts to address thervgaigply problems which might be associated with
a drought.

It should be noted that additional utilization detwater supply storage of these reservoirs will
produce lower levels thereby increasing the likaith of having negative impacts on the other areas
of interest to the Department such as, use of tamaps, damage to fisheries, wetlands, etc.

3. Flood Control Reservoirs

As a part of this plan, contact will be made witle 1J.S. Army Corps of Engineers to ascertain if
raw water supply could be made available from sdv€orps’ reservoirs in the Upper Wabash
River Basin. These reservoirs were built for flammhtrol purposes but have a summer pool which
is maintained. Winter pool levels are lower thammer levels and, therefore, releases could be
initiated early if water supply is critical. Water these reservoirs could be used for transport to
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communities or for release to meet water withdrawralvater quality needs downstream of the
reservoirs.

Xl.  Data Needs and Plan Review

Throughout the process of developing this plan mooee comments were made regarding the
inadequacy of data in selected areas. Specificerasdncluded the ground water data base, new
data generated by well head protection progranasiequate number of gaging stations, the need to
complete the Department’s basin studies, etc. Abmrmof these deficiencies make it difficult to be
more specific regarding the actions which will bandated during a water shortage. As years go by
the data available will increase and could allow tfte development of more definitive response
plans to the consequences of a water shortageefoinerit is recommended that the Water Shortage
Task Force review the contents of this plan andatgar revise it as needed. The time period
should be every two years at a minimum or every jigars as a maximum.
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APPENDIX |

IC 14-25-14

Chapter 14. Water Shortage Task Force
IC 14-25-14-1
"Task force"

Sec. 1. As used in this chapter, "task foreégrs to the water shortage task force establiblged
section 2 of this chapter.

As added by P.L.112-2006, SEC.2.
IC 14-25-14-2
Task force established; purposes; reports
Sec. 2. (a) The water shortage task forcetebdished for the following purposes:
(1) To implement the 1994 water shortaga pvhen necessary.

(2) With the involvement of affected pasti¢o update, expand, and revise the 1994 water
shortage plan to include a low flow and droughopty use schedule.

(3) To accomplish the following:

(A) Establish procedures to monitosess, and inform the public about the status déaser
and ground water shortages for all uses in all shtls, especially shortages due to drought.

(B) Recommend a state policy on dedi&skline flow maintenance for in-stream uses.
(C) Recommend a state policy for prangtvater conservation.

(D) Prepare a biennial report on tlaust of current surface and ground water withdrawal
in all Indiana watersheds that:

(i) distinguishes between consumgtnd nonconsumptive withdrawals; and

(i) notes areas of current or lykeater shortage challenges based on current usage
trends and current knowledge of hydrology.

(E) Collect information concerning 8huative past and current surface water and ground
water allocation conflicts in the state and howflkcts have been resolved.

(4) To encourage units of local government
(A) pass ordinances that:
(i) promote water conservation; and

(ii) establish priorities of watesage during droughts, including suggested model
ordinances for counties and municipalities; and

(B) publicize the need for local comnti@s to be prepared for droughts.

(5) To prepare an annual report on progresaplementing the tasks listed in subdivisio8% (
and (4).

(b) The task force shall provide the reportpureed under subsection (a) to:
(1) the water resources study committeabdished by IC 2-5-25-1; and
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(2) the legislative council, in an electimformat under IC 5-14-6.
As added by P.L.112-2006, SEC.2.
IC 14-25-14-3
Membership

Sec. 3. (a) The task force consists of ten ifidlviduals, not more than five (5) of whom mag/ b
members of the same political party, representiegollowing interests, appointed by the director
for four (4) year terms:

(1) Key water withdrawal users, includihg following:
(A) Public water supply utilities.
(B) Agriculture.
(C) Steam electric generating utilipnganies.
(D) Industrial users.
(2) Academic experts in aquatic habitat aydirology.
(3) Municipalities.
(4) Key stakeholders, including the followi
(A) Environmentalists.
(B) Consumer advocates.
(C) Economic development advocates.
(D) The public.

(b) The director shall serve on and is chasperof the task force. The department shall provide
staff support for the task force.

As added by P.L.112-2006, SEC.2.
IC 14-25-14-4
Agency representatives

Sec. 4. (a) Each of the following state agesishall designate a representative to adviseshke t
force:

(1) The department.

(2) The department of environmental manasggm
(3) The department of homeland security.

(4) The Indiana state department of agtical

(5) The state department of health.

(b) In addition to the representatives setfantsubsection (a), the director may invite
representatives of other state and federal ageasiappropriate to advise the task force.

As added by P.L.112-2006, SEC.2. Amended by P.L-20088, SEC.10.
IC 14-25-14-5
Majority vote required for action
Sec. 5. The affirmative votes of a majoritytied voting members of the task force are required
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for the task force to take action on a measure.
As added by P.L.112-2006, SEC.2.
IC 14-25-14-6
Initial meeting; activities; time frame
Sec. 6. At its first meeting, the task forbalsestablish:
(1) a list of its activities; and

(2) the time frame under which it will ingphent the tasks listed in section 2(a)(3) and 2)a)(
of this chapter.

As added by P.L.112-2006, SEC.2.

51



APPENDIX II

Water Shortage Task Force and Agency Advisors - 280

Task Force Position

Name

Title & Affiliation

Chair

Robert E. Carter Jr.

Director, DNR

Chair designee

Ron McAhron

Deputy Director, DNR

Public Water Supply Utilities

William L. Etzler

V.Rind Regional Manager, Aqua
Indiana, Inc.

Agriculture

James Facemire

Farmer; Johnson CouwMgS
Board of Supervisors

Steam electric generating utilities

James F. Butche

Manager of Environmental Affairs
Indiana Michigan Power

Industrial users

Michael P. Brooks

Environmentagjigeer, Steel
Dynamics, Inc. —engineered Bar
Products Division

Academic experts in aquatic habitat
and hydrology

Dennis Wichelns, Ph.D.

Exec. Dir. & Director of EBomnics
Programs, Rivers Institute at
Hanover College

Municipalities

Carlton Curry

Director of ContradsOperations,
City of Indianapolis, Dept. of
Waterworks

Environmentalists

John R. Goss

Executive Diredtatiana Wildlife
Federation

Consumer advocates

Scott Bell

Office of the Utiltynsumer
Counselor, Director of
Water/Wastewater

')

Economic development advocate

Vince Griffin

Vicedident, Energy &
Environmental Affairs, Indiana
Chamber of Commerce

Public

Jack Wittman, Ph.D. CGWP

President, WittrHgdro Planning
Associates, Inc.

Water Shortage Agency Advisors - 2006

Indiana Department of Natural
Resources

James Hebenstreit

Assistant Director, Division of
Water

Indiana Department of
Environmental Management

Martha Clark Mettler

Deputy Assistant Commissionet,
Office of Water Quality

Indiana Department of Homeland

John Steel

Homeland Security Planner/Natural

Security Hazards
Indiana State Department of Tammy Lawson Assistant Director, Regulatory
Agriculture Affairs & Soil Conservation
Indiana State Department of Health Howard Cundiff ireBtor, Consumer Protection
Division
Indiana Utility Regulatory David Hardy Chairman

Commission

Purdue University

Dev Niyogi, Ph.D.

State Climatgi&i

Purdue University

Ron Turco, Ph.D.

Assistant DioecEnvironmental

Sciences
U.S. Army Corps of Engineers Amy Sharp Outreachr@ioator
U.S. Geological Survey Scott Morlock Chief, Hydmilo Data Section
National Weather Service John Ogren Meteorologist
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APPENDIX HI

Indiana Suggested Model Ordinance
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INDIANA SUGGESTED MODEL ORDINANCE

Preamble

The Local Unit of Government recognizes that wegex scarce and valuable natural resource that
should be used wisely by all residential, comméraiaustrial, agricultural, and recreational
consumers. Water is needed to maintain in-streawsfin rivers and creeks, provide aquatic
habitat, and maintain the diversity of plant andreai species. Consequently, all citizens should
practice wise water use during periods of watendbuce and water shortage. Wise water use will
enable the Local Unit of Government to maximizertiany values that water provides to all users,
while minimizing the frequency, duration, and séyesf water shortages. The Local Unit of
Government believes also that the best way to aehigse water use among all consumers is to
provide the information, incentives, and technggbport needed to motivate adoption of desirable
water management practices. The appropriate conntinaf information, incentives, and technical
support shall be considered to be the Local UnBovernment “Water Management Strategy” that
will be implemented in perpetuity, subject to magition through the legislative process, over
time. The Local Unit of Government goal is to impknt and promote a comprehensive plan that
encourages wise water use in all years, regardfesbether annual or seasonal water supplies are
abundant or scarce. Implementing the Local UnBo¥ernment Water Management Strategy will:

1. Increase public awareness regarding the genenalitycand value of water resources,

2. Improve public knowledge and understanding of meshfor using water wisely,

3 Provide economic incentives for all consumers tplement desirable water
management practices,

4. Enhance the sum of net benefits (both financialrasrdfinancial) obtained from the
local and regional water resources,

5. Reduce the frequency, duration, and severity @@ and other short-term water
shortages, and

6. Promote economic development that is consisteitt thige Local Unit of Government

long-term water supply outlook.

The Local Unit of Government recognizes that sealsand other short-term water shortages likely
will occur in the future, with or without implemextion of a Water Management Strategy. When
shortages occur, it may become necessary to implemeasures that enable the Local Unit of
Government to allocate scarce water supplies amongpeting users. For example, it may become
necessary for the Local Unit of Government to emshiat hospitals and public safety agencies are
given priority access to water supplies, while oters are given lower priority. It also may
become necessary for the Local Unit of Governmemnnpose restrictions on selected uses of
water, such as irrigating lawns or washing care Itcal Unit of Government also should
seriously consider raising the price of water satiglly during shortages to encourage meaningful
reductions in water use.

This Ordinance describes a suite of measures imgugbod management practices at all times,
potential price increases for water during timesefere shortage, and enforced rationing during
periods of extreme water shortage. While some ed¢lmeasures may not apply in all locations or
situations, the purpose of the measures is to @agewise use of the resource and to minimize the
negative impacts of seasonal or short-term watertapes. The Local Unit of Government’s goal is
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to develop and implement a comprehensive Water iemant Strategy that will minimize the
need for more restrictive measures described iDticknance. The Local Unit of Government
recognizes that information, incentives, and tecélrsupport are much more effective in
encouraging wise water use than mandates regaethngy voluntary or required changes in water
use. Mandates will be implemented only as a ksant or temporary approach to allocating water
during periods of severe water shortage. At aleothmes, the Local Unit of Government expects
residents to use water wisely, and the Local Un@avernment will continually assist all water
consumers in implementing desirable water manageprantices, as described in the Local Unit of
Government’s Water Management Strategy.

An ordinance for the effective management of watarished by the Local Unit of Government
BE IT ORDAINED by the Local Unit of Government

WHEREAS, both natural and man-made conditions, arsg or occur which cause a temporary
shortage of water; and

WHEREAS, such conditions may affect the Local WiiGovernment public water system’s
ability to provide an adequate supply of water deve the public water supply may be unable to
maintain adequate water pressure in the delivestesy, and

WHEREAS, in such event it is imperative to the vimding of the residents of the Local Unit of
Government that uses of water not essential thi¢ladéth, welfare and safety be restricted,

NOW THEREFORE, BE IT ORDAINED by the Local Unit Glovernment

Section 1.  Application. This ordinance shall apply to all persons, firmestperships,
corporations, company or organizations connectedead.ocal Unit of Government
public water system or using water therefrom (hiteeausers).

Section 2.  Declaration of NeedUpon determining that the Local Unit of Governmpublic
water system is in a condition of water shortalge,ltocal Unit of Government shall
declare a water conservation emergency and estdhksappropriate measures and
the duration thereof.

Section 3.  Conservation MeasuresPractices that conserve water should be usallltanes.
Examples of conservation measures include:

a. Judiciously sprinkling, watering, or irrigating sitabery, trees, grass, ground covers,
plants, vines gardens, vegetables, or any othestatgn; Eliminating wasteful
sprinkling of impervious surfaces, such as straatssidewalks;

b. Limiting water use while washing trucks, trailemspbile homes, railroad cars or any
other type of mobile equipment;

c. Limiting water use while cleaning sidewalks, drivays, paved areas, or other
outdoor surfaces;

d. Repairing or replacing leaking water fixtures apdvie lines;

55



> @™o

Section 4.

Section 5.

Section 6.

Section 7.

Section 8.

Section 9.

Section10.

Using appliances such as clothes washers and disiensaonly when they are full;
Turning off the water while brushing teeth or simayi

Using a higher lawnmower setting to provide natgraund shade and promote the
soil’'s water retention;

Washing cars with a bucket of soapy water and usingzzle to stop the flow of
water from the hose between rinsing;

Covering swimming pools when not in use to redu@eration.

Voluntary ConservatiorDuring moderate water shortages users shall beesteg to
reduce water consumption by practicing voluntanysssvation. The Local Unit of
Government shall identify reasonable and meaningdankervation techniques and
provide such information to users. The Local UhiGovernment may also

implement conservation pricing and prohibitiongbhzourage water conservation.

Mandatory Conservatiorburing severe water shortages users shall be ptetiib
from selected water uses subject to reasonablesteimmes and conditions as the
governing body shall adopt and append to this decum

Rationing. In addition to mandatory conservation measuressushall be limited
during extreme water shortage to water use bydhewing schedule:

a. Residential use shall be limited to gallper residential unit per day.
b. Business, commercial, agricultural, and indabusers shall be limited to  the
volume of water deemed to be essential.

Exceptions.The Local Unit of Government shall establish raitignexemptions
necessary to provide for the maintenance of adedweslth, safety, and sanitary
conditions.

Notice. Notice of the need for voluntary conservation measihall be issued in a
local newspaper of general circulation or other msesuch as radio and television as
deemed appropriate by the governing body. Notiedl e effective upon issuance.

Notice of mandatory conservation or rationing sbalby first class United States
mail, or by other door to door distribution to eachirent user, and by electronic and
print media. Notice shall be deemed effectivehatdonclusion of door to door
distribution or at noon of the third day after dspiag notice in the United States
mail.

Enforcement. Any user who violates Section 5 or 6 of this ordicemay be
punished by a fine of not more than $2,568¢(1C 36-1-3-8 (a)(10)(B))ach day

of violation shall constitute a separate offenseaddition to, or in the alternative to,
a fine, water service may be terminated for any wé® violates Section 4 or 5 of
this ordinance

Effective date.This ordinance shall be in full force and effecongassage.

Passed and adopted by the Local Unit of Governmeriie day of , 20
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Glossary of Model Ordinance Terms

Local Unit of Government: Any county or municipality having the ability ppomulgate
ordinances including those having enforceable piesalelated to water use.

Voluntary Conservation: Compliance with a local unit of government’s reguto reducgvater
use

Mandatory Conservation: Compliance with a local unit of governmerntrgosition of
requirements that are designed to redrergain kinds and types of water use

Water Rationing: Compliance with a local unit of government's irsiion of restrictions that will
reducedemand for water to a maximum allowable quantitthimi a finite time
interval (e.g.; gallons per person per day).

Water Management Strategy: A plan adopted by a local unit of government tbhge with its
water resource manager or utilityreduce the demand upon both raw water supply
and treated or finished water.

Treated Water: Water treated in a manner that it is suitablehfoman consumption or for another
designated use.
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APPENDIX IV

Review of Drought Monitoring Tools

A discussion of readily available and useful daim itientifying the onset and stage of a water
shortage follows. A comparison of the SPI and RalBrought Indexes is presented by Dr. Niyogi
and Umarporn Charusambot of Purdue University.

Precipitation
The lack of precipitation is the principle factorvolved in periods of drought. Precipitation record

are the most useful and readily available datanhanitoring water shortage conditions on a
meteorological basis. Monthly precipitation data available since the late 1890’s for each of the
nine National Weather Service climatic divisiongndiana (Figure 1).

The two most significant characteristics of preteippon in relation to drought are the magnitude and
duration of deficits. Precipitation deficits arestdifference between actual precipitation and the
long term average precipitation for the specifietiqd. Determination of cumulative departures
from the mean is one method of evaluating long telimatic or hydrologic trends. By use of this
method, departures of the monthly mean from thg kenm mean monthly value are accumulated
algebraically through the period of record and telbtagainst time. The plot of cumulative
precipitation departures from mean precipitation ba constructed for the entire record, for the
driest period, or for several dry periods in ortecompare drought severity.

As a part of a report prepared by the United St&eslogical Survey, in cooperation with the
Indiana Department of Natural Resources (Descnpiad effects of 1988 drought on ground-water
levels, streamflow, and reservoir levels in IndiahhS. Geological Survey Water Resources
Investigations Report 91-4100), cumulative depadufrom mean monthly precipitation were
calculated for each of the nine climatic divisiondndiana for the years 1921 to 1989. A copy of
the graph for Division 8 is shown on the followipgge. The slopes on the graphs from year to year
are more descriptive than the vertical positiorrisihg or positive slope on the graph shows above
average precipitation, whereas a declining or megaiope indicates below average precipitation.
For example, the long-term record for Division &wsk that from 1920 to 1930 there was a total
excess (that which is above average) of about 80es an average excess of about 3 inches per
year. However, from about 1940 to about 1944,stohic drought occurred. During that 4-year
period, the rainfall deficiency totaled about 48has, an average deficiency of about 12 inches per
year. Periods with no discernible trends indicaregally average precipitation with both wet and
dry years. For the period of 1987-89 the graphdndiana’s nine climatic regions indicate a
moderate drought of relatively short duration whmmpared to previous records of negative
departures. For example, longer, more severe emddhegative departures (declining slopes)
occurred during 1941-49 and 1964-75. Comparisopre€ipitation deficits to the period of record
and the graphs discussed above, in conjunction etiter data sources, will provide a useful tool in
identifying the possible onset and severity of fatdrought events.
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The Standardized Precipitation Index

Agricultural/ Meteorological drought is a resultaéficient rainfall (precipitation). The SPI
(Standardized Precipitation Index) has been usedidatify the deficit of precipitation. It can be
computed at different time scales from less thamohth to 48 months or more. The calculation
time period depends on the user’s application. Sieom SPI can be used to detect agricultural
drought, and long-term SPI can be used for watgplgumanagement. The SPI value is derived
from the inverse value of the cumulative probapilitnction of the observed precipitation
distribution. The negative value from zero showesghverity of dryness. The positive value of SPI
shows the degree of wetness. The SPI value normaades from (-2) — (+ 2). An index of (+2)
indicates extremely wet; (1.5) — (1.99) very wétQ} — (1.49) moderately wet; (0.99) —

(- 0.99) near normal; (-1.0) — (-1.49) moderataty; d-1.5) — (-1.99) severely dry; (-2.0) or (less)
extremely dry. The drought stage indices for Indias per SPI changes are as follows:

Stage SPI Index
Normal (0.99) — (- 0.99)
Drought Watch (-1.0) — (-1.49)
Drought Warning (-1.5) - (-1.99)
Drought Emergency (-2.0) —(<-2.0)
SPI01 Region 2 SPI12 Region 2
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The figure above shows the frequency of droughtimeaces in Climate Division 2. The figure
shows that SPI detects drought emergencies moneltieadrought watch and/or warning when the
time scale of SPI increases; drought warning fraquéncreases along time period.

The drought indices consider precipitation as tlanrfactor in the drought calculation. Therefore,
precipitation monitoring is at the heart of evergupht index. All the indices rely on accurate and
spatially representative rainfall observationsirgation of water loss from evapotranspiration is
also useful as it provides the information on dffecprecipitation available.

Selection of Appropriate Index

A National Climatic Data Center-led study (Compgrihe Palmer Drought Index and the
Standardized Precipitation Index; Journal of theefioan Water Resources Association, v. 34, no.
1) by Guttman (1998) compared the Palmer Droughey Index (PDSI) and SPI indices for
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drought analysis. The results show that the SRPId3Gamonth lead (phase > 0) and perform better
than PDSI. The 12-month SPI performs similarlyite PDSI. A Indiana drought frequency
analysis conducted by the Indiana State Climate®#t Purdue University (Charusambot, Ph.D.
dissertation in progress), shows that 665 events bacurred in which SPI 3-month identifies a
drought watch, while PDSI still identifies normalngdlitions over Indiana. On the other hand, while
SPI03 indicates 306 emergency drought events, BiilSiegisters this event as a warning drought
condition. On a 12-month time scale, the slopeosisistency between PDSI and Palmer
Hydrologic Drought Index (PHDI) with SPI112 has beecreased which means the PDSI and PHDI
indices have a higher consistency with SPI whertithe scale increases.

The analysis concludes that over Indiana, SPI 8lafd 06 can be used as a trigger for short term
droughts (meteorological drought) over PDSI and PP indicates more instances and increased
intensity of drought information across all theilh climate divisions.

Agricultural drought generally considers soil aahility to the crop and plant more than the
precipitation deficit. The most significant factor agricultural drought is the soil root zone wate
holding capacity. Therefore, the indicators oftsedito determine agricultural drought are the CMI
and ZNDX indices. However, CMI has limitations dodts calculation considering the same soil
texture and properties over all climate divisiohs.addition, the CMI does not consider the water
balance from landuse and landcover. Due to thediions of CMI, the availability of soil moisture

/ soil temperature data will assist in using sorne crop indices that may be of interest to
agriculture applications. Since SPI is also useahitional drought monitoring as well as in
neighboring states such as lllinois, the produstsassessments made both at the national and
regional scales become relevant to the state terméing drought-related actions. Also, like any
single measure trying to capture the complex naitickought, SPI will have its limitations.
Therefore, SPI is recommended as the drought ifatdrdiana. This index should be used in
addition to the information available from the U®ught monitor and input from agencies such as
the State Climate Office, National Weather Servitrgted States Geological Survey, and other
local agencies to accurately assess the threataight.

Ground-water Levels

Of note when assessing the impact of a water giwrtan ground-water levels is the fact that
ground-water levels typically respond to precipitatat a slower rate than surface water sources. In
drought events ground-water levels will be lowetbtbugh above normal demands on aquifer
systems as a result of diminished recharge andased withdrawals by users.

The United States Geological Survey (USGS) in coapmn with the Indiana Department of
Natural Resources (IDNR) maintains a ground-watenitoring well network which includes
approximately thirty seven (37) wells. These walle located to provide a regional assessment of
the ground-water resource or to monitor ground-wégeels in areas where potential conflicts
and/or competing uses may occur. While the periogeoord for most of these wells is relatively
short (15 to 25 years), comparison of current whgeels with the period of record does provide
some basis for assessing the potential severigraights. It should be noted that problems may
occur with wells utilizing smaller aquifer systemsas a result of increased withdrawals which may
not be recognized as a problem based on the observeell network.

Ground-water levels throughout the State were naidbr affected by the 1988 drought. Even
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before 1988, water levels had begun their decihweing October, November, and December of
1987, many USGS/IDNR monitoring wells recorded beliverage water levels. Below-average
precipitation throughout the State aggravated #wining levels for most of the first 9 months of
1988. Statewide, above-average precipitation wesrded in only February and July. In July 1988,
a ground-water emergency was declared by IDNR #otspof Jasper and Newton Counties in
northwestern Indiana where large scale irrigat®practiced. During the emergency, high-capacity
wells (wells that withdraw water at a rate of 70/man or more) were prohibited from pumping on
weekends. These restrictions were mandated foa$§.d

Streamflow

Twenty-seven selected stream gaging stations wergtoned on a weekly basis during the summer
of 1988. Real time data from the entire streamegagtwork is now available to everyone with
internet access. Weekly streamflows were comparedadnthly mean streamflows for the summer
months and to the 7Q10 discharge. The 7Q10 disehariipe stream discharge that would occur for
seven consecutive days once every 10 years. Thige v& utilized by the Indiana Department of
Environmental Management for purposes of deterrgipi@rmit requirements for discharges to the
State’s rivers and streams. Streamflow data foingagtations may be analyzed statistically in a
number of different ways. In a report concerning 1988 drought the United States Geological
Survey utilized data from twenty-four gaging stasao graph cumulative departures of monthly
mean streamflow for each station’s period of recd&Zdmulative departures of monthly mean
streamflow for each of the stations can be caledldly computing the difference between each
monthly mean value and that month’s long term mmamthly value. The cumulative departures
can be plotted to provide a graphical representaifdhe relative severity of a drought as compared
to the entire period of record. Cumulative departirom the mean is one method of evaluating
relative severity and long term trends. The slopé kngth of the lines and the change in their
positions from year to year are more important tthenvertical location of the lines on the graphs.
A positive slope indicates that streamflow durihgttperiod was generally above average, whereas
a negative slope indicates a period when streamflas below average. A sample plot for a gage
on the White River at Nora is shown in the figuretie following page.

While the above mentioned method may be valuablevaluating the relative severity of droughts,
it is inadequate to establish a trigger level foougjht response. Monthly flow duration curves
appear to be the most useful at this time. Thewsir@aphically the percent of time given flows are
equaled or exceeded on a monthly basis during #reg of record. By using monthly flow
duration curves, seasonal variability is considek&tious ranges can be established equivalent to
water shortage stages. Streamflow at th® @&rcentile means that streamflow is only 25% ef th
historical average streamflow for that particulaonth. Lower percentiles correspond to
increasingly lower streamflow and drought condision
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Reservoir Levels

Indiana’s reservoirs are an important part of tteeeSs water resources. Deficit precipitation, high
temperatures, and low streamflow had adverse sftacthese reservoirs during 1988 and 1989.
Water supplies for many towns and cities were tieresd as water levels declined. Many
municipalities dependent on reservoirs for publatev supply called for voluntary reductions in
water use. The quality of water decreased at seservoirs as low levels coupled with high
temperatures resulted in increased aquatic gromdireduced dissolved oxygen levels. Recreation
activities at most of the State’s reservoirs wdfected. Many beaches and marinas were left dry as
water levels fell. Reduced areas of open watertexbin increased congestion for boaters and
skiers. With fewer people using recreational féiesi, owners and operators suffered variable
amounts of economic losses. At the present timelate base on reservoir level fluctuations
relative to precipitation deficits is consideredominadequate to be used as a predicative tool in
identifying the onset of a water shortage event.
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APPENDIX V

State Ground-Water
Avallability Map
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Ground-Water Availability

Ground-water capabilities vary widely in the statmging from as little as 10 gallons per minute
(gpm) or less to over 2,000 gpm to properly cormséd, large-diameter wells. The availability of
ground-water on a statewide basis is shown ondherse side. This generalized ground-water po-
tential map portrays the range of probable maxinyetds which can be expected from a properly
constructed large-diameter well penetrating thethickness of the aquifer. The ground-water yield
potential represents a consolidation of both unclicested and bedrock aquifers with similar water
yielding characteristics.

Potential Yield Categories

There are seven ground-water yield categories dmia as shown on the Generalized Ground-
Water Availability Map. Category 1 shows the poorgater yielding areas with well yields usually
less than 10 gpm. Dry holes are common in manyhe$d areas. Category la depicts areas of
marginal ground-water supplies with well yields geaily less than 10 gpm; however yields of 50
gpm occur in localized areas. Some dry holes m&y @tcur in these areas.

Category 2 represents areas of limited ground-vatailability but slightly better than categories 1
and la. Wells are expected to produce between1®@ogpm, although yields may be less in some
areas. Category 3 includes areas with fairly gomdigd-water conditions, with yields from 100 to
200 gpm. Category 4 indicates those areas withsvealpable of producing yields from 200 to 400
gpm. Category 4a identifies areas with very goazugd-water conditions with well yields usually
between 400 to 600 gpm. Category 5 delineates thi@ses where wells may potentially yield 1,000
or more gpm.

The various categories of ground-water yields auilg a measure of the relative productivity of the
several aquifer systems. These yield potentialsalandicate that an unlimited number of wells of
the specified yield can be developed in any givaration. Detailed studies including exploratory
drilling and test pumping should be conducted teqagtely evaluate the ground water resource in
any given area and the resultant change in watel s produced by the pumpage.

Regional Ground Water Conditions

Northern Indiana

In general, the ground-water resource of northewliaha can be classified as being good to
excellent, and exclusive of some areas in nortremedindiana, well yields of from 200 to 2,000
gpm or 0.3 to 2.8 million-gallons-per-day (mgd) dam expected in most areas. Major areas of
ground-water availability are found where the prtthe Silurian-Devonian bedrock aquifer system
underlies large areas and where deposits of glac#eérial up to 500 feet in thickness contain
highly productive inter-till sand and gravel aquieA number of major outwash plain and “valley
train” sand and gravel deposits are associated thélSt. Joseph, Elkhart, Pigeon, Fawn, Eel, and
Tippecanoe River valleys. These sources are capdtiéege ground-water production. Wells with
capacities greater than 400 gpm, or 0.6 mgd, ate ggmmon.

Central Indiana

In the central portion of the state ground-waterdittons range from fair to good. Well yields from
100 to 600 gpm or from 0.15 to 0.9 mgd are typfoalmany large-diameter wells. Both outwash
sand and gravel and limestone and dolomite bedaqcifers are tapped to meet the needs of the
users of large volumes of water. Major ground-watairces are present in the valleys of the West
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Fork of the White, Whitewater, Eel, and Wabash Riyand in portions of the valleys of Eagle,
Fall, and Brandywine Creeks and the Blue River. rBekl aquifers in the Silurian-Devonian
limestone sequence are also frequently utilized,vaells in these deposits are capable of yielding
from 100 to 600 gpm or 0.15 to 0.9 mgd. Locallyickier inter-till sand and gravel aquifers are
present that are capable of meeting small muni@pal industrial needs. These sources are nor-
mally capable of yielding up to 300 gpm.

Southern Indiana

Many areas of the southern part of the state atepkarly lacking in ground water, and only
limited amounts, generally less than 10 gpm, aedl@ve to properly constructed wells. In these
areas the major sources of ground water are presém sand and gravel deposits of the stream
valley aquifers. These sand and gravel aquifergxensively tapped by a number of
municipalities, rural water systems and irrigatumers. The valleys of the Eel, Ohio, Wabash and
Whitewater Rivers as well as the East Fork, Wesk Bad main stem of the White River are
underlain by thick deposits of outwash sand angejreapable of supplying over 1,000 gpm or 1.4
mgd to properly constructed, large diameter wells.
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Glossary of Terms

7Q10: 7Q10 is set by environmental water standardshdmtsit is the minimum quantity of
streamflow necessary to meet water quality starsddrais is the lowest streamflow for seven
consecutive days that would be expected to occee onten years. (7Q50 would be expected to
occur once every 50 years)

61Qmed (May-October): The median flow estimated by using the lowest &} 4tbws occurring
over the May to October period of each year

Q80: The Q80 refers to the percent of time streamflas equaled or exceeded during a given
period. The Purdue University 1990 report staked & preliminary analysis indicated a
relationship between 61Qmed (May-October) and 8%ééedance flows

Anomaly: Difference between a given quantity or observa#ind its average value. This is the
same as “departure from average.” For examplagifiverage rainfall for June is 5 inches, but this
year there is 100 inches of rainfall in June, tttenanomaly is +95 inches.

Aquifer: An underground geological formation, consolidatedinconsolidated, that has the ability
to receive, store, and transmit water in amourft@sent for the satisfaction of any beneficial use.

Climate: The general or typical atmospheric conditionsaf@lace and/or period of time for at least
a 30-year period. Conditions include rainfall, teargiure, thunderstorms, lightning, freezes, etc.

Climate Division: A region within a state that is reasonably homegeis with respect to climatic
and hydrologic characteristics. The State of Indisndivided into 9 Climatic Divisions by the
National Weather Service.

Climatology: (1) The description and scientific study of climaf2) A quantitative description of
climate showing the characteristic values of clinariables over a region.

Conservation: The use of water-saving methods to reduce the ahwwater used for homes,
lawns, farming, industry, and etc. thus securingewsupplies for optimum long-term economic
and social benefits.

Consumptive use:That portion of the water withdrawn or withheldrin the basin that is lost or
otherwise not returned to the basin due to evajorancorporation into products, or other
processes

Crop Moisture Index (CMI) - Derived form the Palmer Drought Severity Indexagsess short-
term crop water conditions and needs across megprgroducing regions. This index is a useful
tool in forecasting short-term drought conditiof®ee Palmer Drought Severity & Crop Moisture
Indices)

Drought: There is no definitive definition of drought basmtmeasurable processes; scientists
evaluate precipitation, temperature, and soil nuogstlata for the present and recent past to
determine drought status. Very generally, it refera period of time when precipitation levels are
low, impacting agriculture, water supply, and witdfhazard.

Evapotranspiration: The transfer of water from the earth into the apieere by (1) evaporation
from surface water and soil and (2) transpiratimmt vegetation.
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Forecast: A prediction of future conditions by analysis @td. For example, precipitation forecasts
are based on meteorological data.

Ground water: All water occurring beneath the surface of theugbregardless of location or
form.

Ground water withdrawals: Physical removal of water from beneath the ground.

Local Unit (of Government): Any city, town or other governmental unit having tbility to
promulgate ordinances including those having esfalote penalties related to finished or raw water
use.

Mandatory Conservation: Compliance with a local unit's imposition of recgment that are
designated to reduce certain kinds and types afnvuese.

Mg: Million gallons
Mgd: Million gallons per day

National Climatic Data Center (NCDC): NCDC maintains the world's largest active arclaf/e
weather data. NCDC produces numerous climate mtldits and responds to data requests from all
over the world. (See http://www.ncdc.noaa.gov

National Oceanic and Atmospheric Administration (NQAA): NOAA's historical role has been
to predict environmental changes, protect life praperty, provide decision makers with reliable
scientific information, and foster global environmed stewardship. Today NOAA's mission
remains unchanged as it describes and predictgeban the Earth's environment, and conserves
and wisely manages the Nation's coastal and meggmirces. (See http://www.noaa.jov

National Weather Service (NWS):The National Weather Service (NWS) - provides Wwegt
hydrologic, and climate forecasts and warninggHerUnited States, its territories, adjacent waters
and ocean areas, for the protection of life ang@ry and the enhancement of the national
economy. NWS data and products form a nationarmédion database and infrastructure which
can be used by other governmental agencies, thatprsector, the public, and the global
community. (See_http://www.nws.noaa.gov

Normal Precipitation: To understand whether precipitation and tempegatuabove or below
normal for seasons and longer timescales, norntidfieed as the average weather over 30 years.
These averages are recalculated every ten yeagd\dional Weather Service has just recalculated
the baseline period for normal from 1961 to 1990931 to 2000. Since the cool decade of the
1960's has been replaced with the mild 1990's, abtemperatures in many areas have increased.

Palmer Drought Severity Index (PDSI):An indicator, based on temperature, precipitataom
soil type, of long-term deficits or surpluses ofl sooisture. An index that compares the actual
amount of precipitation received in an area dudrgpecified period with the normal or average
amount expected during that same period. It wasldped to measure lack of moisture over a
relatively long period of time and is based ongbpply and demand concept of a water balance
equation. Included in the equation are amount apevation, soil recharge, and runoff and
temperature and precipitation data.
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Palmer Hydrological Drought Index (PHDI): An indicator of long-term, hydrological drought
based on impacts such as ground water and resévels.

Percent of Normal (Average):A comparison of conditions, such as precipitabotemperature, at
any one place or time with the historical averafggnat condition.

Precipitation: Rain, snow, halil, sleet, dew, and frost.

Public Water System (PWS):a system for the provision to the public of watariiuman
consumption through pipes or other constructed egawces, if such system has at least fifteen
service connections or regularly serves at leashtyvfive individuals.

Recharge:Net accumulation of water into an aquifer fromrees such as precipitation, seepage,
and injection.

Reclamation Drought Index (RDI): Similar to the Surface Water Supply Index, the RDI
incorporates temperature as well as precipitasanwpack, streamflow, and reservoir levels in
order to define drought on a river basin level.

Reservoir: A pond, lake, or basin, either natural or artdicfor the storage, regulation, and control
of water.

Streamflow: The total flow of water, or stream discharge, @aspecified point in a stream
channel, and for a specified period of time.

Surface drainage: The removal of excess surface water or groundniiade land by means of
ditches or subsurface drains, or by the flow pagt@f storm water run-off over the land in its pre-
development state.

Surface water: All water occurring on the surface of the grouimdjuding water in a stream,
natural or artificial lakes, ponds, swales, marshed diffused surface water.

Treated Water: Water processed in a manner making it suitabl&dionan consumption or for
another designated use.

Voluntary Conservation: Compliance with a local unit’s request to reduc¢ewase.

Wastewater (Treated and Untreated):Liquid or water-carried waste from industrial, naipal,
agricultural, or other sources.

Water demand: Aggregate water use/needs by municipalities, itvgluagriculture, etc. that are
dependent upon population, weather, climate, wates and conservation efforts.

Water Management Practices:The methods used by residents, business persongrs, and all
others to ensure that water is used wisely and mvithmal waste. Examples include using low-
flow showerheads in homes, using sprinklers or drigation systems in gardens, using low-
volume washing equipment in businesses and othasunes that enable water users to achieve
their operational goals with minimal water usas lessential that all residents use good water
management practices at all time, while redoubdiagy efforts during periods of moderated and
severe water shortage.

Water Management Strategy:A plan adopted by a local unit together with itd@vaesource
manager or utility that describes how the locat wili ensure that water resources are used wisely
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within its jurisdiction. The Strategy will includ®olicies that motivate wise use of water by all
customers, while ensuring also that sufficient neses are raised to maintain and improve the water
treatment and delivery system over time. Policigghinnclude appropriate water pricing

structures, water supply allocations, and meadoranotivating reductions in water use during
periods of moderate and severe water shortageSirategy also might include a public outreach
and education program to continuously promote adoif wise management practices.

Water Rationing: Compliance with a local unit’'s imposition of restions that will reduce
demand for water to a maximum allowable quantitthwai finite time interval (e.g.: gallons per
person per day).

Water Shortage: A limitation of the water supply resulting from natl phenomenon such as
drought and problems of water distribution and use.

Water Supply: Amount of surface and ground water available &signated uses (municipal,
industrial, agricultural etc.).

Water Supply Outlook: A summary of snowpack, reservoir, streamflow, pretipitation for
watersheds and basins, which is available bi-mgritbm January through April from the U.S.
Department of Agriculture’s National Resources @&ouation Service.

Water Year: The water year begins on October 1 and ends ote®@epr 30 of the following year.
For example water year 1994 began October 1, 1082aded September 30, 1994.

Watershed: The land area from which surface runoff drains mtstream, channel, lake, reservoir,
or other body of water; also called a drainagerbasi

Weather: Describes the daily conditions (individual storrasxonditions over several days (week
of record-breaking temperatures) to those lastisg than two weeks.
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