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INTRODUCTION

The Champaign County Regional Planning Commission (CCRPC) is in the process of developing a
model ordinance for municipal water use restrictions. Once developed, the model ordinance
will be available to local municipalities for potential use as a regulatory tool, in addition to

simply encouraging less water consumption.

This report is part of Phase 1 of model ordinance development by CCRPC, and is a summary of
findings regarding the current best practices and trends associated with the development and
use of a municipal water use restriction ordinance. The report additionally summarizes:
federal and state standards and policies relevant to water conservation in lllinois and current
status of regional water supply planning; water use restriction issues; and selected water use

restriction ordinances.

GOVERNMENT STANDARDS AND PROGRAMS

Federal agencies such as the Environmental Protection Agency (EPA); the Department of Energy
(DOE) and the Department of Interior (DOI) are responsible to oversee administration of
various distinct water resource policies and standards. Depending on the specific standard,
administrative oversight at the state level is delegated to the lllinois Environmental Protection
Agency (IEPA), the lllinois Department of Natural Resources, Office of Water Resources
(IDNR/OWR), the lllinois Department of Commerce and Economic Opportunity (DCEQ), or other
state office. Appendix A contains a brief description of these federal and state agencies,
selected water resource-related standards (i.e., Safe Water Drinking Act; Clean Water Act;
Energy Policy Act; and SECURE Water Act) and recent EPA advisory principles associated with

the efficient use of water.

There are two federal programs related to water use: WaterSMART and WaterSense®.
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WaterSMART

The DOI established the WaterSMART program in 2010 to implement the SECURE Water Act
and to better position itself to meet water supply challenges. WaterSMART is an online
resource which provides states, tribes, local governments, other organizations and the public
access to information, leadership, and assistance from all DOI bureaus regarding the efficient
use of water and regarding integrating water and energy policies to support the sustainable use
of all natural resources. (1) Appendix B contains “Frequently Asked Questions” about the DOI’s

WaterSMART online information clearinghouse. (2)

WaterSense®

WaterSense® is a voluntary partnership program sponsored by the EPA with the goal of
protecting the future of the U.S. water supply. EPA develops specifications for water-efficient
products through a public process. If a manufacturer makes a product that meets those
specifications, the product is eligible for third-party testing to ensure the stated efficiency and
performance criteria are met. If the product passes the test, the manufacturer is rewarded

with the right to put the WaterSense® label on that product. WaterSense® partners with
manufacturers, retailers and distributors, and utilities to bring WaterSense® labeled products to
the marketplace and make it easy to purchase high-performing, water-efficient products.
WaterSense® also partners with irrigation professionals and irrigation certification programs to
promote water-efficient landscape irrigation practices. Presently, the majority of WaterSense®
‘promotional partners’ in lllinois appear to be communities, state and local government
entities situated in the northern portion of the state. Promotional partners endorse and
publicize the program to their constituents. The WaterSense® webpage includes a rebate finder
which presently features rebates by two lllinois municipalities. (3) Appendix C contains the

“Comprehensive List of All Frequent Questions” from the EPA WaterSense® website. (4)

Water Management Laws in lllinois

In the Drought Response Plan for the City of Bloomington, Illinois Water Department, the author

indicates the two most important water management laws in Illinois are the 1951 Water
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Authorities Act and the 1983 Water Use Act as amended. (5) The following excerpt from this
plan explains how Illinois water supply (generally, in east central lllinois) is presently managed

based on these laws:

Section 5 of this law deals with the problem of water conflict resolution:

In the event that a land occupier or person proposes to develop a new point of
withdrawal, and withdrawals from the new point can reasonably be expected to
occur in excess of 100,000 gallons on any day, the land occupier or person shall
notify the District before construction of the well begins. The District shall in turn
notify other local units of government with water systems who may be impacted
by the proposed withdrawal. The District shall then review with the assistance of
the lllinois State Water Survey and the State Geological Survey the proposed point
of withdrawal’s effect upon other users of the water. The review shall be
completed within 30 days of receipt of the notice. The findings of such reviews
shall be made public. (Source: P.A. 85-1330.) The long history of hydrologic
analysis in the state is generally associated with the work done by the State Water
Survey (ISWS) and is a legacy of their leadership in the field. However, the ISWS
has primarily been a research organization rather than a water manager.

Other than the indirect reference to their role in the Water Use Act, the ISWS has no statutory
authority to manage water use from aquifers or surface water supplies. Annual water use is
voluntarily reported to the ISWS by all high capacity users and, unless a neighbor notices a
problem with their supply well there are no regulations of water withdrawals. In-stream flow
requirements are indicated by the limits imposed by the low flow requirements of individual
NPDES discharge permits and the restrictions built into federal permits for power plant cooling
water from surface waters.

For the past 50 years only the local water utilities have done planning for water use by
planning for expansion. Local declines in water levels in the deep aquifer and pollution of the
shallow aquifers in the more populated areas created new boundary conditions for community
planning. .... lllinois has recently found that state laws provide for a strong water research
mission but there is no statutory water management authority. Given this policy vacuum, it is
incumbent on local governments that are located in areas of the state that may be vulnerable
to shortages (especially those already experiencing both rapid growth and limited supplies) to
begin or continue the planning process. ...”

Source: Drought Response Plan: City of Blooming Illinois Water Department, Whittman
Hydro Planning Associates, Inc., July, 2006, pp. 2-3, excerpt.

Executive Order 2006-01

Executive Order 2006-01, issued by the lllinois Governor in January 2006, marked the beginning
of the most comprehensive state and regional water supply planning and management effort in
the state in recent history. Appendix D contains a brief review of water supply planning and

management in East Central Illinois.
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Illinois 2011/2012 Water Efficiency and Conservation Scorecard

Table 1 (on the following page) displays recent survey results regarding water conservation

and water efficiency measures in place in lllinois. The survey results are from a report entitled
“The Water Efficiency and Conservation State Scorecard: An Assessment of Laws and Policies”
provided online in September 2012 by the nonprofit organizations Alliance for Water Efficiency
(AWE) and Environmental Law Institute (ELI). The survey ranked all state-level laws and
policies related to water efficiency and conservation. Illinois received a grade of C-.

Figure 1 displays the relative scoring of all states based on survey results.

Figure 1: AWE Water Efficiency and Conservation State Scorecard Graphic

Source: AWE website, http://www.allianceforwaterefficiency.org/final-scorecard.aspx

As expected, the highest scoring states (e.g., Arizona, California and Texas) have the most
experience in addressing existing and imminent water supply shortages. The majority of case
studies and best practices examples regarding water conservation and efficiency are available

from the highest ranked states shown.
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Table 1: lllinois 2011/2012 Water Efficiency and Conservation State Scorecard

What state agency or agencies are in charge of drinking water

Illinois Department of

1 conservation/efficiency? Natural Resources (IDNR)
Does the state have a water consumption regulation for toilets that is
2 . No
more stringent than the federal standard?
3 Does the state have a water consumption regulation for showerheads No
that is more stringent than the federal standard?
4 Does the state have a water consumption regulation for urinals that is No
more stringent than the federal standard?
5 Does the state have a water consumption regulation for clothes No
washers that is more stringent than the federal standard?
Does the state have a water consumption regulation for pre-rinse spray
6 . . No
valves that is more stringent than the federal standard?
7 Does the state have mandatory building or plumbing codes requiring No
water efficient products that exceed the federal standard?
Does the state have any regulations or policies for water utilities Yes, but only in regard to
8 | regarding water loss in the utility distribution system? Lake Michigan water
allocations. (1)
Does the state require conservation activities as part of its water Yes, but only in regard to
9 | permitting process or water right permit? Lake Michigan water
allocations. (2)
Does the state require preparation of drought emergency plans by
10 L o - No
water utilities or cities on any prescribed schedule?
Does the state have a mandatory planning requirement for potable
11 . . No
water conservation/efficiency separate from drought emergency plans?
12 Does the state have the authority to approve or reject the conservation No
plans?
How often does the state require the water utilities to submit a potable
13 . n/a
water conservation plan (not part of a drought emergency plan)?
If the state has a mandatory planning requirement for potable water
14 | conservation separate from drought emergency plans, is there a n/a
framework or prescribed methodology?
Does the state require water utilities to implement conservation
15 . . . No
measures, beyond just the preparation and submittal of plans?
Does the state offer financial assistance to utilities, cities, or counties .
. . Nothing beyond the
16 | for urban water conservation programs such as a revolving loan fund?
- DWSRF (3) and CWSRF (4)
Grants? Bonds? Appropriations?
17 Does the state offer technical assistance for urban water conservation No
programs?
18 | Does the state require volumetric billing? No

continued
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Table 1: lllinois 2011/2012 Water Efficiency and Conservation State Scorecard (continued)

What percentage or number of publicly supplied water connections

19 i . . . . n/a
(residential and nonresidential) are metered in your state?
Does the state provide statewide ET microclimate information for

20 No
urban landscapes? (5)

extra credit: Soil moisture sensors are required for irrigation systems

Source: AWE webpage, http://www.allianceforwaterefficiency.org/lllinois-Policy-Info-2012.aspx

Table 1 Notes

1) Excerpts of lllinois Administrative Code Title 17, 17, § 3730.307(b) and lllinois Administration
Code Title 17, § 3730.309(a) are provided as Reference Note 5.

2) Excerpt of lllinois Administrative Code Title 17, § 3730.307 is provided as Reference Note 6.

3) DWSREF is an acronym for ‘Drinking Water State Revolving Fund.’

4) CWSRF is an acronym for ‘Clean Water State Revolving Fund.’

5) ET is an acronym for ‘evapotranspiration.’

Illinois Energy Conservation Code

The lllinois Energy Conservation Code (IECC) contains standards regarding heating systems and

equipment, and includes minimum criteria to effectively heat and deliver hot water.

Illinois law requires all new commercial and residential construction for which a building permit
application is received by a municipality or county to follow the comprehensive IECC.
Renovations, alterations, additions, and repairs to most existing commercial and residential
buildings must follow the IECC. (8) Administrative Rules to adopt the 2012 IECC with
amendments were approved by the Joint Committee on Administrative Rules on December 11,

2012. The 2012 IECC took effect in lllinois beginning January 1, 2013. (9)

Landscape Irrigation Water Efficiency ICC Standards

The International Code Council (ICC) promotes an agenda of safety, sanitation and both energy
and water efficiency through the development of model codes to help protect the health,
safety and welfare of people in the built environment. The ICC Consensus Committee on

Landscape Irrigation Emission Devices (IS-IEDC) held public meetings during 2011 and 2012 to
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develop the first public comments draft of the ASABE/ICC 802-201, Landscape Irrigation
Sprinkler and Emitter Standard, dated December 2012. Public comments on the first draft will

be accepted through February 18, 2013. (10)

Home Rule and Non-Home Rule Municipalities

Appendix E details the powers of a home rule and non-home rule municipalities. (11)

BEST PRACTICES AND TRENDS
Well-known and established non-profit organizations are key resources for obtaining
information regarding up-to-date water conservation best practices, including information

relevant to development of water restriction ordinances and drought response measures.

Alliance for Water Efficiency

The Alliance for Water Efficiency (AWE) is dedicated to the efficient and sustainable use of
water. (12) AWE works to support and enhance water conservation efforts, providing benefit
to water utilities, water conservation professionals, planners, regulators, and consumers. The
AWE website provides a water conservation clearinghouse with access to water conservation
and water efficiency product information, best practices specifications, research reports,
training materials, program descriptions, codes and standards, program evaluation tools,

drought planning and response, and professional expertise. (13)

Appendix F contains a copy of the AWE webpage ‘Drought and Drought Response Introduction.’
A “drought response program,’ ‘water efficiency program’ (a.k.a. ‘water conservation program),
are two very different actions for two different problems.” (14) Excerpts of the AWE drought

response information follows:

“Voluntary action from water users can result in up to 25% water use
reduction for short periods of time. Mandatory restrictions have
resulted in as much as a 40% reduction of water use.
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... [T]he public seldom sustains the voluntary water conservation
levels more than a few months. Drought response actions, even
mandatory water use restrictions, are designed to be suspended once
the drought is deemed over.

Water efficiency programs are designed to effect long-term (even
permanent) water use reductions; drought response is designed to
solve short term water supply deficits. Water efficiency programs can
reduce the impact of subsequent droughts, but water efficiency
strategies continue beyond the term of a drought. Water efficiency
planning is usually based on the economics of avoided costs or least
cost planning. Drought response is meant to solve an emergency
supply shortfall; thus, does not always need to be justified by avoided
costs.”

Source: AWE website, http://www.allianceforwaterefficiency.org/Drought Introduction.aspx

The AWE website contains an extensive ‘Glossary of Common Water-Related Terms,
Abbreviations, and Definitions” which includes the most commonly used water or conservation

related terms. (15)

American Water Works Association

The American Water Works Association (AWWA) is described as “... the oldest and largest
nonprofit, scientific and educational organization dedicated to safe and sustainable water in the
world. ... AWWA advances public health, safety and welfare by uniting the efforts of the entire
water community.” (16) Recent water use restriction information available from AWWA
includes the AWWA Manual M60, “Drought Preparedness and Response” which features the
following 7-step planning and implementation process:

1 Form a water shortage response team.

Forecast supply in relation to demand.

Balance supply and demand and assess mitigation options.
Establish triggering levels.

Develop a staged demand reduction program.

Adopt the plan.

Implement the plan.

NGO ULuNWN

Source: AWWA website, http://www.awwa.org/store/productdetail.aspx?Productld=26750
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The primary focus of the AWWA 7-step process is on developing a water shortage response
plan. Developing a ‘water use restriction” ordinance would be considered as an action item to
be implemented in the final step, and the ordinance would be developed based on the plan

adopted.
Appendix G contains an excerpt from the Water Shortage Contingency Planning Checklist in the
AWWA M60 manual (16) and a copy of the online AWWA “Water Conservation

Communications Guide.” (17)

US Green Building Council

The U.S. Green Building Council (USGBC) is dedicated to sustainable building design and
construction.

"Buildings are one of the major pieces of the puzzle when it comes to being ready for
disaster or being prepared for changing temperatures, stronger storms, more flooding
and lengthier droughts. But it's our cities and counties that are on the frontlines dealing
with all the pieces of the puzzle... " (18)

Jason Hartke, USGBC, National Leadership Speaker Series on
Resiliency and National Security in the 21st Century, October, 2012

The USGBC is the developer of the ‘Leadership in Energy and Environmental Design’ (LEED)
building rating system, described as a voluntary, consensus-based, market driven and green

building program. (19) Appendix H contains a brief explanation of the LEED program.

Sustainable Sites Initiative

The Sustainable Sites Initiative (SITES™ ) is an interdisciplinary effort by the American Society
of Landscape Architects, the Lady Bird Johnson Wildflower Center at The University of Texas
at Austin and the United States Botanic Garden to create voluntary national guidelines and
performance benchmarks for sustainable land design, construction and maintenance
practices. The U.S. Green Building Council (USGBC) is a stakeholder in SITES™ and anticipates
incorporating these guidelines and performance benchmarks into future iterations of the LEED®

LEED Green Building Rating System.™ (20)
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Additional Resources

Appendix | contains a copy of the POLIS Project on Ecological Governance published Thinking
Beyond Pipes and Pumps: Top 10 Ways Communities Can Save Water and Money. The top ten
options identified are complementary and synergistic ideas which can be integrated by a
municipality as parts of a municipal water conservation program. The outreach and education
and social marketing sections of this publication are relevant to development of a water use

restriction ordinance.

Drought Ready Communities

Drought-Ready Communities (DRC) was a two-year project sponsored by the Sectoral
Applications Research Program of the National Oceanic and Atmospheric Administration during
2008-2010. The project was a collaborative effort by the National Drought Mitigation Center,
the Oklahoma Climatological Survey, the lllinois State Water Survey and State Climatologist’s
Office, and the Lower Platte River Corridor Alliance. Three pilot communities (Nebraska City,
NE; Decatur, IL; and Norman, OK ), representing a range of water supply sources, population
sizes, and economic baselines, participated in the development of a best practices methodology
and approach to drought preparation. The DRC project report entitled ‘Guide to Community
Drought Preparedness,” updated in 2011, is available as a download on the “Drought-Ready

Communities” webpage, and is provided as AppendixJ.

As of 2011, the National Drought Mitigation Center and the National Integrated Drought
Information System are working with the American Planning Association on a Planning Advisory
Service report to help planners integrate drought planning into other community planning

processes. (21).

Illinois American Water - Water Supply Conservation Ordinance Template

Illinois American Water (IAWC) is the locally managed utility supplying water to Champaign,
Urbana, and some smaller communities in Champaign County. The Champaign County Land

Resource Management Plan contains the following description of IAWC:

10
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“IAWC owns subsidiaries that manage municipal water and wastewater systems
under contract and others that supply homeowners, businesses, and communities
with water resource management products and services. Rates charged by IAWC are
set and approved by the lllinois Commerce Commission (ICC). Changes in IAWC
customer rates must be filed with the ICC and are approved only after due process,
which includes the opportunity for customer and public intervention. IAWC operates
under rules and regulations established by the U.S. Environmental Protection
Agency (EPA), lllinois Environmental Protection Agency (IEPA) and the lllinois
Department of Public Health.”

The source of supply for the IAWC Champaign County District is groundwater from
sand and gravel aquifers, including the Glasford Aquifer and the Mahomet Aquifer.
Currently 21 large capacity wells deliver water for treatment to two lime-softening
plants: the East Plant located in Urbana, and the West Plant, located in Champaign.
The wells are primarily located in two areas. The north well field taps the Glasford
Aquifer and consists of seven wells that supply the East Plant. The west well field
consists of 14 wells that draw from the Mahomet Aquifer and supply water to both
the East and West Plants. The wells range from 150 to 366 feet in depth and are
protected from surface contamination by geologic barriers in the aquifers.

IAWC recently completed a long-range comprehensive facilities plan that includes
construction of a new water treatment plant in Champaign County to support
anticipated growth of communities served by IAWC within the County. During the
last 20 years, water demand within the IAWC service areas of Champaign County
increased 35 percent while the number of IAWC customers increased by 40
percent.”

Source: Champaign County Land Resource Management Plan, dated 2010.

IAWC representatives have made available a Water Supply Conservation Ordinance Template

prepared by IAWC. This IAWC template is provided as Appendix K.

11
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1) Brief description of federal and state agencies which administer water resource- A-1
related standards

2) Brief description of federal standards related to water as a resource A-2

3) EPA Principles for an Energy Water Future: A Foundation for a Sustainable America A-3

Appendix A Notes A-5

1) Brief description of federal and state agencies which administer water resource-related
standards

Environmental Protection Agency (EPA)

“EPA enforces federal clean water and safe drinking water laws, provides support for municipal
wastewater treatment plants, and takes part in pollution prevention efforts aimed at protecting
watersheds and sources of drinking water.” (1) Earliest water resource regulatory efforts of
EPA were primarily pollution prevention and water quality standards. By 2012, the EPA
expanded its purview to include the ‘nexus between energy and water’ to address concerns
regarding both water quality and efficient use of water. (2)

Department of Interior (DOI)

The DOI leads the national water conservation initiative and assessing the use and availability of
the nations’ water supply. The DOI oversees the U.S. Geological Survey and the Bureau of
Reclamation. (3, 4)

IEPA

In accordance with Clean Water Act standards, the IEPA reports to the EPA on the quality of
Illinois surface water and groundwater resources and provide a list of those waters where their
designated uses are rated as "impaired." Additionally, the IEPA assesses the water quality of all
publicly-owned lakes. To make these determinations, the IEPA annually collects chemical,
physical, biological, habitat, and toxicity data regarding water quality of lllinois surface and
groundwater resources. (5)

IDNR-OWR

The IDNR-OWR is the state agency primarily involved in matters pertaining to water
conservation and efficiency. The IDNR-OWR oversees “...regulatory programs over
construction in the floodways of rivers, lakes, and streams; construction in the shore waters of
Lake Michigan; construction and operation of dams; construction in public bodies of water;
diversion of water from Lake Michigan; and withdrawal of water from Lake Shelbyville, Carlyle
Lake, and Rend Lake. The [IDNR-OWR] ..is the lead state agency for water resources planning,
navigation, floodplain management, the National Flood Insurance Program, and interstate
organizations on water resources. Interagency duties include the state water plan, drought
response, flood emergency situation reports, and the comprehensive review of lllinois water
use law.” (6)
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lllinois Department of Commerce and Economic Opportunity (DCEQ)

DCEO offers public sector electric efficiency programs within ComEd, Ameren Illinois, NICOR,
Peoples and North Shore electric and natural gas service territories. DCEO is a partner in the
Illinois Home Performance with Energy Start Program (IHPwWES), described online as follows:

“Home Performance with ENERGY STAR® is an innovative whole-house approach
to improving the energy efficiency, comfort, and safety of existing homes.
IHPWES trains contractors to consider all energy options when retrofitting
houses. Under IHPWES, a qualified energy analyst first performs a thorough
energy inspection of the home to gauge its energy efficiency and determine the
cause of any problems the homeowner may be experiencing. Homeowners then
receive a list of home energy upgrades prioritized according to their impact on
energy efficiency and cost-effectiveness, plus a list of qualified contractors
trained in whole-house energy-efficiency improvements. Quality work, based on
building science principals, will emphasized as participating contractors will be
required to be Building Performance Institute Building Analyst and Envelope
Specialist certified. To support these efforts, the Department is facilitating BPI
trainings throughout the state to build a qualified workforce. Once the work is
completed, a post-inspection visit will verify the quality and benefits of the work.
Homeowners are then eligible for rebates administered through their utilities.
Currently the Department is working with the Midwest Energy Efficiency
Alliance.. , and lllinois electric and gas utilities to create a set of statewide
standards for IHPWES. This program allows Illinois residents to save money while
increasing the comfort and safety of their homes.” (7)

2) Brief description of federal standards related to water as a resource

Safe Water Drinking Act

The Safe Drinking Water Act (SDWA), established in 1974, is intended to protect the quality of
drinking water in the U.S, from either underground sources or above-ground sources.

The Act enables EPA to establish minimum standards to protect drinking water and requires all
owners or operators of public water systems to comply with these standards. The amendments
to the Act in 1996 require that EPA review a detailed risk and cost assessment, and best
available peer-reviewed science, when developing SDWA standards. The amendments to the
Act in 1996 allows the EPA to approve State governments to implement SDWA standards,
including minimum SDWA standards to protect underground sources of drinking water from
endangerment by underground injection of fluids. (8)

Clean Water Act

The Clean Water Act (CWA), reorganized and expanded in 1972, establishes the basic structure
for regulating discharges of pollutants into the waters of the United States and regulating
quality standards for surface waters. The CWA authorizes the EPA to implement pollution
Clean Water Act (continued)
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control programs such as setting wastewater standards for industry, and setting water quality
standards for all contaminants in surface waters. (9)

Energy Policy Act

The Energy Policy Act (EPAct), passed in 1992 and subsequently amended, sets goals, creates
mandates, and amends utility laws to increase clean energy use and improve overall energy
efficiency in the U.S. In 1992, EPAct consisted of 27 titles detailing various measures designed
to lessen the nation's dependence on imported energy, provide incentives for clean and
renewable energy, and promote energy conservation in buildings. Title | the EPAct established
a comprehensive energy efficiency program that included incentives for energy conservation in
buildings and created efficiency standards for appliances. EPAct impacts electric power
deregulation, building codes and new energy efficient products. EPAct is also responsible for
the mandate of low flush toilets and outlawing the installation of toilets that flush more than
1.6 gallons (6 liters) of water. Subsequent amendments to EPAct 1992 include the Energy
Independence and Security Act of 2007, Executive Order 13423, and EPAct 2005. (10)

SECURE Water Act

The SECURE Water Act, passed in 2009, provides authority to the DOI to enable federal water
and science agencies to work together with the states and local water managers to plan for
climate change and the other threats to our water supplies, and take action to secure our water
resources for the communities, economies, and the ecosystems they support.

3) EPA Principles for an Energy Water Future: A Foundation for a Sustainable America

The EPA Principles for an Energy Water Future: A Foundation for a Sustainable America, are
advisory principles supported by the EPA, and are listed on the following page.
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EPA Principles for an Energy Water Future
A Foundation for a Sustainable America

The nexus between energy and water is an increasingly important area for focus. There are significant societal and
environmental benefits to be derived from improving coordination between the two sectors. Government should
take a leadership role in this relationship and lead by example. EPA is proposing principles for government, service
providers, and ratepayers to foster valuable collaboration in both the water and energy sectors to work together
to meet our water and energy needs nationally and locally. The principles also serve as a reminder that rising
water treatment costs or necessary tradeoffs such as stricter water treatment levels can be mitigated by efforts
elsewhere such as reducing demand for energy and water.

Efficiency in the use of energy and water should form the foundation of how we develop, distribute, recover, and
use energy and water. EPA supports:

. Encouraging energy and water efficiency by the ratepayer through the use of efficient products,
like ENERGY STAR and WaterSense labeled products, supplemented by informed and wise use of
resources;

. Improving system-level energy and water efficiency by water, wastewater, stormwater and
energy utilities and encouraging strategic investments in efficiency;

. Using full cost rate structures while ensuring access to clean and safe water for low income
households;

° Recognizing and reducing the embedded water and energy in manufactured and agricultural
products; and

. Relying on education and outreach, in collaboration with local communities, to be at the

forefront of encouraging efficiency.

The exploration, production, transmission and use of energy should have the smallest impact on water resources
as possible, in terms of water quality and water quantity. EPA supports:

. Reducing consumption or use of water for producing energy and fuels: reduce, recover, reuse and recycle;
° Analyzing, recognizing and minimizing any impacts on groundwater, water quality, water

guantity, and the aquatic environment including wetlands when choosing between sources of energy; and
. Practicing good stewardship to minimize potential impacts and avoid contaminants that reduce

water’s value or require additional energy for treatment.

The pumping, treating, distribution, use, collection, reuse and ultimate disposal of water should have the smallest
impact on energy resources as possible. EPA supports:
. Creating an energy efficiency management plan using established energy auditing tools;

Establishing plans to repair leaks in water distribution and wastewater collection systems;

Using nearby water sources where available, including rain harvesting and recycled water;

° Treating water to a level that matches the end use; and
. Avoiding unnecessary transport of water and wastewater for treatment or disposal.

Wastewater treatment facilities, which treat human and animal waste, should be viewed as renewable resource
recovery facilities that produce clean water, recover energy and generate nutrients. EPA supports:
. Using wastewater and associated organic solids and treatment byproducts, such as methane

gas, as a source of renewable energy that can be used by treatment plants to reduce net

‘on-grid’ energy use or to become zero net energy consumers;

. Using wastewater for irrigation, accounting for the nutrients in the water as a way to reduce
the need for additional fertilizers;
. Recycling or reusing water for appropriate uses with no resulting loss of downstream use

and habitat, minimizing energy used for treatment, and becoming a reliable source for the future; and
° Extracting and recycling nutrients from wastewater.

(continued)
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EPA Principles for an Energy Water Future
A Foundation for a Sustainable America (continued)

The water and energy sectors — governments, utilities, manufacturers, and consumers — should move toward
integrated energy and water management from source, production and generation to end user. EPA supports:

Encouraging the water and energy sectors — both governments and utilities —to continue to

align themselves to breakdown institutional barriers, improve transparency, and maximize

efficiencies;

Encouraging government agencies to look across missions and private utilities to look across

sectors to achieve integrated energy and water management, maximize efficiencies and avoid unintended

consequences,

Encouraging partnerships between government and service providers to leverage and
expand upon existing successes and institutions; and

Promoting transparency and collaboration related to research, funding and policy within
institutions and across sectors, which are essential and will help to leverage lessons learned
and expand successes.

Maximize comprehensive, societal benefits. EPA supports:

Articulating and recognizing the benefits for the larger sphere of influence of public and

private investment — beyond direct cost savings — in energy and water efficiencies;

Enhancing, promoting, and targeting financial incentives and other societal benefits,

including market-based benefits such as rebates and government programs such as state revolving funds,
taxes and tax credits; and

Planning to build resiliency for climate change impacts on water infrastructure and water

quality to minimize vulnerabilities.

Source: EPA Energy/Water webpage, http://water.epa.gov/action/energywater.cfm, accessed 12/31/2012.

Appendix A Notes

1)

2)

3)

EPA Water webpage, http://www.epa.gov/lawsregs/topics/water.html#surface,
accessed online 12/28/2012, and The Environmental Planning Handbook For Sustainable
Communities and Regions, Daniels and Daniels, American Planning Association, 2003,
pp. 75-80.

EPA water & Energy Efficiency webpage,
http://water.epa.gov/infrastructure/sustain/waterefficiency.cfm, accessed online
1/3/2013.

The United States Geological Service (USGS) provides reliable scientific information to
describe and understand the earth; minimize loss of life and property from natural
disasters; manage water, biological, energy, and mineral resources; and enhance and
protect our quality of life. As the nation's largest water, earth, and biological science
and civilian mapping agency, the USGS collects, monitors, analyzes, and provides
scientific understanding about natural resource conditions, issues, and problems. The
diversity of USGS scientific expertise enables it to carry out large-scale, multi-disciplinary
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investigations and provide impartial scientific information to resource managers,
planners, and other customers.

The Bureau of Reclamation (BR) is the Department of the Interior’s main water
management agency, best known for the more than 600 dams, reservoirs, power plants,
and canals it constructed in the 17 western states, including Hoover Dam on the
Colorado River and Grand Coulee on the Columbia River. These water projects led to
homesteading and promoted the economic development of the west.

The BR is the largest wholesale water supplier and the second largest producer of
hydroelectric power in the U.S., with operations and facilities in the 17 western states.
BR is a contemporary water management agency with a strategic plan to assist in
meeting the increasing water demands of the western states, while protecting the
environment and the public's investment in these structures.

The BR plays a key role in the WaterSMART program, through the administration of
grants, scientific studies, technical assistance, and scientific expertise, with a focus on
improving water conservation and helping water and resource managers make wise
decisions about water use.

EPA Water Resource Assessments webpage,
http://www.epa.state.il.us/water/water-quality/index.html, accessed online
12/27/2012.

IDNR Office of Water Resources Programs webpage,
http://www.dnr.illinois.gov/waterresources/pages/programs.aspx, accessed online
12/20/2012.

DCEO lllinois Energy Office, lllinois Energy Efficiency Portfolio, October, 2011. Public
Sector Electric Efficiency Programs webpage,
http://www.ildceo.net/dceo/Bureaus/Energy Recycling/, accessed online 1/8/2013.

EPA Summary of the Safe Drinking Water Act webpage,
http://www.epa.gov/lawsregs/laws/sdwa.html, accessed online 12/21/2012.

EPA Summary of the Clean Water Act webpage,
http://www.epa.gov/regulations/laws/cwa.html, accessed online 12/21/2012.

DOE Federal Energy Management Program, Energy Policy Act of 1992 webpage,
http://www1l.eere.energy.gov/femp/regulations/epact1992.html, accessed online
12/21/2012.

DOI Bureau of Reclamation SECURE Water Act Report to Congress webpage,
http://www.usbr.gov/climate/SECURE/, accessed online 12/20/2012.




U.S. DOI: WaterSmart Clearinghouse FAQ Appendix B

- U.S. Department of the Interior

Frequently Asked Questions

Q: Who is eligible to submit content to the WaterSMART Clearinghouse?
A: With the launch of the WaterSMART Clearinghouse the Department of Interior is building capacity to share information and tackle
America's water challenges. The initial phase of the Clearinghouse is focused on gathering information from governmental agencies and
land grant universities. The types of entities which can submit information to the Clearinghouse will be expanded in the future.

Q: What kinds of information should | expect to find in the WaterSMART Clearinghouse?
A: Web sites, press releases, research, and best practices from a variety of governmental organizations and land grant universities
involved with conserving and maintaining water supplies and water use.

Q: What does WaterSMART mean by "Best Practices"” and the other searchable topics listed on the WaterSMART home page?
Best Practices: Descriptions of proven, effective, state-of-the-art practices or approaches developed by governments, organizations,
and communities to meet the challenges of water conservation and sustainable use. The practices can be adopted or emulated by
others.
Case Studies: Examples of how innovative and cost-effective technologies and strategies are used by governments, organizations,
and communities to successfully meet the challenges of water conservation and sustainable use.
Education and Outreach: Education, outreach, and awareness programs and resources for all levels from “K to Gray” are provided by
govemments, organizations, and communities to promote water conservation and the adoption of best practices. The information and
programs are relevant for all levels, from the individual homeowner, farmer, rancher, and smali business owner, to communities and
beyond.
Energy and Water: Identifying, quantifying, and responding to the impacts of conventional and renewable energy extraction and use
on water availability and quality relative to domestic, agricultural, recreational, and other uses, including within ecosystems.
Financial Assistance: Sources for grants and other financial resources and incentives to implement best practices and to promote the
development and application of cost-effective strategies and state-of-the-art technologies to ensure sound water conservation,
management, and use. These resources are aimed at facilitating a wide range of activities including water supply and demand studies,
water efficiency, conservation and management projects, infrastructure needs and feasibility analysis, and water marketing.
Laws, Regulations, Policies: Information about and links to local, State, tribal, and national laws, regulations, and policies governing
water use, quality, and conservation by all sectors, public and private.
Products and Services: Products and services to help governments, communities, and citizens conserve, protect, and efficiently
manage and use water resources, including tools to measure the effectiveness of water conservation efforts.
Research: Information about research (basic to applied) and monitoring efforts to (1) assess surface and groundwater resource
distribution, quantity, quality, and use; (2) identify effective conservation strategies; (3) understand the environmental response to water
management; (4) determine the impacts of climate change on water supplies; and (5) assess the implications and impacts of
competition for water resources to support population growth and urban expansion, agriculture, industry, energy development and use,
and other societal needs.
Water Data and Information: Local, regional, and national data and information on groundwater and surface-water quantity, quality,
distribution, and use-~data necessary for accurate analysis and for sound decision-making.

Q: How do | perform a search by a specific State, River Basin or Tribal Area?
A: This location search is performed by selecting an option from the three drop down menus to the right of the topic options. The default
options are Any State, Any River Basin and Any Tribal Area. By clicking on a menu, you will be presented with a list of specific options
under that main heading. Where there is no content for the specific State, River Basin, or Tribal Area selected, only content that is
national in scope will be displayed.

Q: How do | enter my topic if it is not included in the “Search by Topic” list?
A: Enter it in the "Search WaterSMART" box below the Welcome banner on the home page.

Q: How do | share my information?
A: If you represent a governmental agency, including Federal, State, County, Municipal, Interstate, Provincial, and Tribal governments
within the United States, you can submit information and a web site URL by using the Share Information with the Clearinghouse link on
the home page. Land grant universities from all fifty states and the US provinces will also be considered eligible entities for the purposes
of submitting information to this site.

Q: Does the Department of the Interior endorse any products or services?
A: No. The Department of the Interior does not endorse any products or services. Please read the Disclaimer for more information,

WaterSMART
U.S. Depariment of the Interior, 1849 C Street NW, Washington, DC 20240, B _ 1
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General Questions

Why did EPA create WaterSense?

Why does the United States need a water-efficiency program?

What is the goal of WaterSense?

How will success be measured?

What products will be included in the WaterSense program?

How will water-efficient products and programs be labeled or recognized?
How can I find more information about product certification and labeling?
What are the WaterSense labe! and logos?

How are specifications for products determined?

How does EPA ensure that products meet the criteria?

Why did EPA choose third-party certification instead of self-certification?
Is there an opportunity for public comments on proposed specifications?

How does EPA plan to coordinate with local water utilities?

How is WaterSense similar to ENERGY STAR®? How is WaterSense different from ENERGY STAR?

What more can I do to save water for future generations?
Is water supply an issue everywhere in the United States?
How can water efficiency help local communities?

Which areas of the country have the largest water supply challenges?

Certification Programs for Irrigation Professionals Questions

How did EPA set the final specifications for certification programs for irrigation professionals?

What certification programs are eligible for the WaterSense label?
How can certification programs for irrigation professionals use the label?

Can certified irrigation professionals use the WaterSense label?

Product Certification and Labeling Questions

General

Why does EPA require third-party certification?
Will certification apply to all product categories?

Are there licensed certifying bodies that can certify all products?

How can stakeholders provide input on the specification development and certification processes?

How does EPA maintain the integrity of the WaterSense label?

Manufacturers

.

How can my product earn the WaterSense label?
Why can't I receive the label for my product?

Which certifying bodies can certify my products?
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WaterSense Product Certification System

High-Efficiency Toilet (HET) Questions

.

What is generally involved in product certification?

How will consumers know that my product has been certified?

What is the cost of certification to product manufacturers?

How will this certification process impact smaller product manufacturers?

How long will the process take from the time I submit my product for certification until the time when I
can apply the WaterSense label to products?

I am an overseas manufacturer looking to get my products certified to WaterSense specifications. Will
there be certifying bodies in my country that can conduct the certification?

What is the product certification system and how is it different than the interim certification process?

How does this new product certification system affect manufacturers whose products are currently in the
draft or notice of intent stage of specification development?

My organization certifies products. How can I become a licensed certifying body for WaterSense?

My organization tests products. How can I participate in the WaterSense product certification process?
Under this new certification system, is my irrigation program eligible for certification?

Under this new certification system, is my product eligible for certification and the WaterSense label?

What kind of accreditation are you offering and how can I get it?

How did EPA set the specification for toilets?

How was UNAR developed?

What percentage of toilets currently qualify under the specification?

How does the specification ensure that these toilets will perform as expected?

How will EPA verify the testing?

Are toilets that meet the WaterSense specifications maore expensive than other toilets?

Will the installation of HETs lead to drainline and sewer problems due to the reduced water flows?

High-Efficiency Bathroom Sink Faucet Questions

.

Flushing Urinals Questions

-

How was the final specification for high-efficiency faucets developed?

What are the details of the specification?

Who will certify that products meet the specification?

What types of products can earn the WaterSense label under this specification?
What is a faucet accessory?

Are bathroom sink faucets that meet the WaterSense specification more expensive than other bathroom
sink faucets?

If WaterSense labeled aerators are so easy to install, what would prevent their removal?

What is the new WaterSense specification?

How was the final specification for flushing urinals developed?

What types of products can earn the WaterSense label under this specification?
Why are non-water urinals not included in this specification?

What are the details of the specification?

Who will certify that products meet the specification?

If flushing devices and urinal fixtures are labeled and sold separately, how will purchasers know which
components should be used together to ensure water efficiency and performance?

Are urinals that meet the WaterSense specification more expensive than other urinals?

How much water will a WaterSense labeled flushing urinal save the average facility?

WaterSense Labeled New Homes Questions

.

Why label new homes?
How did EPA develop the WaterSense Single-Family New Home Specification?
What is included in the specification?

How much will a WaterSense labeled new home save?

Appendix C
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s Does a WaterSense labeled new home cost more to build/own?

s What about the quality of WaterSense labeled new homes?

» Why did EPA include a landscaping requirement?

* Who can participate in the program?

* How will homeowners know their homes have earned the WaterSense label?
« How can 1 find a WaterSense builder partner?

« Why did EPA limit the size and type of homes that can earn the label? Are homes three stories high with
an underground basement eligible?

s What about existing homes?

General Questions
Why did EPA create WaterSense?

EPA realized that managing water supplies was becoming an increasingly important issue to local markets
around the country. Through this national program, local water utilities, product manufacturers, and
retailers will work with EPA to encourage the use of water-efficient products and practices among consumer
and commercial audiences.

Why does the United States need a water-efficiency program?

Water is a finite resource. Between 70 and 75 percent of the Earth's surface is covered with water, but only
1 percent of that is available for human use. While both population and demand on freshwater resources are
increasing, supply remains constant—there is the same amount of water now as there was 2 billion years
ago. Water efficiency helps preserve our water supply for future generations.

What is the goal of WaterSense?

The main goal of the program is to decrease indoor and outdoor nonagricultural water use through more
efficient products, equipment, and programs. With its recognizable label, WaterSense helps consumers
easily identify water-efficient products in the marketplace while ensuring product performance and
encouraging innovation in manufacturing.

How will success be measured?

EPA will estimate gallons of water saved by individuals and organizations purchasing water-efficient
products instead of those that use more water. EPA will also examine the savings that result from using
irrigation professionals that are certified in water-efficient installation and maintenance practices and the
increase in awareness of water-efficient products and practices.

What products will be included in the WaterSense program?

Irrigation professionals and residential plumbing products are among the first categories in the program.
EPA plans to research several options to expand product areas in the future, including additional indoor and
outdoor home products, as well as commercial products.

How will water-efficient products and programs be labeled/recognized?

EPA developed the WaterSense label to differentiate products in the marketplace that meet EPA criteria for
efficiency and performance, as well as programs that meet EPA criteria for water efficiency. The label will
appear on product cartons and packaging, be adhered directly to the product, be featured on in-store
displays, and be found in manufacturer literature and Web sites. EPA also maintains a registry of labeled
products on the WaterSense Web site.

How can I find more information about product certification and labeling?

Products bearing the WaterSense label are certified to conform with the relevant specification by an EPA
licensed certifying body., Manufacturers apply directly to the licensed certifying body for certification and to
obtain the WaterSense label.

There are several key steps involved with using the WaterSense label. Please review the Product
Certification and Labeling Frequent Questions below or the WaterSense Product Certification and Labeling
fact sheet, or visit the WaterSense product certification page for more information.

What are the WaterSense label and logos?

WaterSense has two different labels and two different logos that have specific purposes. For more
information, please visit the What are the WaterSense Label and Logos? page.

How are specifications for products determined?

Appendix C
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For each product under consideration, EPA conducts extensive market research to analyze potential
specifications. EPA develops specifications with stakeholder input and prepares draft efficiency and
performance criteria as an open process, soliciting input from stakeholders to ensure that the most
appropriate criteria for each product category is included. Once EPA finalizes the draft specification, it is
available for public comment. EPA will refine the draft specifications based on the comments and feedback,
and then will release them again in either draft or final form. The number of rounds of public review will
depend on the product schedule, and the nature and extent of comments on the prior draft.

How does EPA ensure that products meet the criteria?

Products are independently certified by a third party to confirm that they meet EPA's criteria for efficiency
and performance. Before a product receives the WaterSense label, an EPA-licensed certifying body must
certify that it conforms to the relevant WaterSense product specification. Labeled products are also subject
to ongoing surveillance to ensure that they continue to conform to the relevant WaterSense specification.

Effective as of April 2009, EPA has instituted its own product certification system. This system specifies the
requirements for the product certification process and establishes a mechanism for EPA-approved
accreditation organizations to approve and oversee WaterSense-related product certifications in accordance
with international guidelines.

Why did EPA choose third-party certification instead of self-certification?

EPA chose independent certification by a third party to confirm that the product meets the WaterSense
efficiency and performance criteria.

Is there an opportunity for public comments on proposed specifications?
Yes. The program will strive to use a process similar to ENERGY STAR to solicit public comments on

proposed specifications. There will be an open workshop 4-6 weeks after the draft specification is released
to receive comments. EPA will also receive written comments from those unable to attend to meeting.

How does EPA coordinate with local water utilities?

Local water utilities have been very supportive in the development of the program. Many utilities already
have efforts in place to increase the water efficiency of residential and commercial irrigation systems.
Utilities are encouraged to incorporate WaterSense into their local water-efficiency and conservation efforts.

How is WaterSense similar to ENERGY STAR? How is WaterSense different from ENERGY STAR?

WaterSense is similar to ENERGY STAR in that both programs work toward market enhancement and public
recognition through the labeling of products and programs. One of the main differences between these two
programs is that WaterSense requires third-party certification of its products and services, ensuring that
they comply with WaterSense's specifications. Another major difference is that WaterSense focuses on
water-using products and services that don't require energy to run, solely focusing on their water-efficient
properties. ENERGY STAR includes water-using products that conserve energy.

What more can I do to save water for future generations?

EPA conducts a number of activities to encourage consumers and organizations to use less water,
Information on how to use water efficiently is posted on our Web site and available on our fact sheets and
other publications. This new program adds the product focus to our ongoing activities.

Is water supply an issue everywhere in the United States?

There are many markets in the United States that already face water shortages, and the number of markets
facing this issue is projected to grow in the future. A Government Accountability Office survey of water
managers across the country showed that 36 states were anticipating local, regional, or statewide water
shortages by 2013, even under non-drought conditions. Water efficiency is a much more cost-effective tool
to help local markets manage water supply issues than developing new sources.

How can water efficiency help local communities?

Water supply infrastructure is a major cost for most local markets across the United States. In 2002, an EPA
report identified a $224 billion gap in planned infrastructure investment as compared to needs. Water
efficiency is one key way that local communities can help manage their infrastructure needs.

Which areas of the country have the largest water supply challenges?

Water use varies greatly depending on geographic location and season, largely as a result of differences in
climate. For instance, water use needs tend to be higher in the West and Southwest than in the East or
Midwest. However, water and wastewater infrastructure systems across the country are being challenged by
population growth and aging components. Water efficiency can lessen the stress on these systems and
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extend their useful life. Further complicating the issue of water supply and availability is the fact that
population growth is greatest in states that have more limited water resources,

Certification Programs for Irrigation Professionals Questions

How did EPA set the final specifications for certification programs for irrigation professionals?
EPA set the final specifications for certification programs for irrigation professionals to address both efficient
irrigation system components and services. This will help customers identify professional service providers
that embrace and encourage the use of water-efficient practices to enhance performance and efficiency.

What certification programs are eligible for the WaterSense label?

WaterSense has recognized certification programs for irrigation professionals that meet the specification
criteria. The specifications address certification programs in three categories:

Irrigation Auditor: Applies to programs that certify irrigation professionals who assess the proper
functioning of existing irrigation systems, perform water audits, and recommend watering schedules.

¢ Irrigation Installation and Maintenance Professional: Applies to programs that certify irrigation
professionals who install new irrigation systems and/or repair and maintain existing irrigation systems.

« Irrigation Designer: Applies to programs that certify irrigation professionals who develop the design of
new irrigation systems and/or modifications to existing irrigation systems.

How can certification programs for irrigation professionals use the label?

In order to use the label, the certifying organization must have signed a partnership agreement with EPA
and have applied for and been accepted to use the label for its certification program(s).

Can certified irrigation professionals use the WaterSense label?

Individuals who become certified under a WaterSense labeled certification program are not allowed to use
the WaterSense label directly on their business cards, vehicles, promotional materials, etc. However,
professionals certified under WaterSense labeled programs that provide services consistent with WaterSense
specifications, can become WaterSense partners and use the WaterSense partner logo to promote their
certification,

Product Certification and Labeling Questions

General

Why does EPA require third-party certification?

EPA wants to ensure the WaterSense program's integrity and sustainability. EPA also wants to ensure
consumer confidence in the products that bear the WaterSense label,

Licensed certifying bodies, independent of EPA and the product manufacturers, test products for both
efficiency and performance, certify product conformance to WaterSense specifications, authorize use of the
WaterSense label, and conduct periodic market surveillance. Third-party certification is the framework
already established in the United States to independently verify that products in the marketplace meet
specifications and standards.

Will certification apply to all product categories?
EPA will require all WaterSense labeled products to be certified by a licensed certifying body. EPA may,
however, adjust the specific certification requirements as appropriate for individual product categories.

Are there licensed certifying bodies that can certify all products?

There are licensed certifying bodies that are currently accredited to certify a majority of the products for
which EPA is interested in developing specifications. EPA anticipates that more licensed certifying bodies will
obtain accreditation to certify products as additional WaterSense specifications are developed.

How can stakeholders provide input on the specification development and certification
processes?

EPA is interested in input from all stakeholders in the specification development and certification processes.
EPA has established a list to notify interested persons when various programmatic elements are developed
and released for public input. Please visit the Contact Us page to be added to the WaterSense e-mail and
mailing list; remember to specify your interest in becoming part of the specification and certification
development processes in the "Message"” field.

How does EPA maintain the integrity of the WaterSense label?

EPA maintains the integrity of the WaterSense label through several mechanisms:
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Through the independent third-party certification process, licensed product certifying bodies provide
surveillance for the proper use of the WaterSense label for the products that they certify—typically
through periodic store audits or warehouse inspections.

¢« WaterSense encourages its partners to be vigilant and report any suspected label misuse to EPA. If you
see a product you believe to be improperly labeled, please contact the WaterSense Helpline at (866)
WTR-SENS (987-7367), or e-mail us,

+ WaterSense encourages partners to submit print and Web materials for pre-press review. EPA provides
prompt review and ensures that the use of the label is consistent with WaterSense guidelines.

* WaterSense conducts periodic reviews of partner Web sites to ensure that the label is used properly.

+ WaterSense conducts periodic Google image searches to detect misuse of the label by non-partners.
When label misuse occurs by a WaterSense partner, EPA contacts the relevant licensed certifying body,
which handles necessary corrective actions. If a non-partner misuses the label, EPA engages in
corrective action directly with the infringing party. In all instances, EPA strives to resolve matters
quickly and fairly in order to preserve public confidence in the WaterSense program.

Manufacturers
How can my product earn the WaterSense label?

The first step toward obtaining the WaterSense label is for the product manufacturer to enter into a
WaterSense partnership agreement with EPA. Manufacturers can sign a WaterSense partnership agreement
with EPA once a draft specification has been released for a product they produce or manufacture under a
private label. Under the partnership agreement, manufacturers will have 12 months to obtain certification
for a product that conforms to the relevant WaterSense specification.

The second step is to have one of EPA's licensed certifying bodies certify your product for conformance to
the relevant WaterSense specification. Manufacturers apply directly to the licensed certifying body for
certification. Once your product is certified, the licensed certifying body will provide you with artwork for the
WaterSense label, including the name of the licensed certifying body. You must use this label in accordance
with the WaterSense label use guidelines.

Which certifying bodies can certify my products?

A listing of EPA licensed certifying bodies is posted on the WaterSense Web site or may be obtained from
the WaterSense Helpline at (866) WTR-SENS (987-7367). Certifying bodies are approved for each individual
specification, so be sure to choose one that is licensed to the WaterSense specification relevant to your
products. Products may be certified by any licensed certifying body listed for the relevant WaterSense
specification.

What is generally involved in product certification?

Product certification involves product testing and an assessment of the production process and quality
management system, both initially and on an ongoing basis. This may include factory visits, periodic product
retesting, or other approaches to monitor the product's continued conformance to WaterSense specification
requirements.

The general certification requirements applicable to all product categories are described in the WaterSense
product certification system. EPA will evaluate and specify additional certification details for each new
product category as part of the product specification development process.

How will consumers know that my product has been certified?

Only products certified to WaterSense specifications are aliowed to bear the WaterSense label. In addition,
EPA maintains a Web registry of WaterSense labeled products. To get your products included on this list you
must submit to EPA a new certified product notification form for toilets or for bathroom sink faucets for each
certified model. EPA will verify the product certification information with the licensed certifying body that
conducted the certification. This process, from notification to listing on the WaterSense Web site, may take
up to two weeks,

What is the cost of certification to product manufacturers?

The cost structure for product certification is determined by the licensed certifying bodies. EPA anticipates
that the testing fee and cost for certification of products, which may include opening a new certification file
or adding models to an existing file, will be in line with the current cost structure to have plumbing products
certified by an accredited certifying body.

How will this certification process impact smaller manufacturers of products?
In the development of its product certification system, EPA considered the impact on smaller manufacturers

and worked to balance the cost and burden of the process with the rigor the program needs to maintain the
WaterSense label's integrity.
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While there will be some cost impact on all manufacturers to submit a product for certification, the strength
of the WaterSense label should help products stand out in the marketplace. This should be of particular
value to small business partners.

How long will the process take from the time I submit my product for certification until the time
when I can apply the WaterSense label to products?

The exact process and timing will be determined by the licensed certifying body conducting the certification.
Licensed certifying bodies recognize that time to market is an important consideration and will compete for
3 manufacturer's business in this area. EPA anticipates that the time to achieve product certification to
WaterSense specifications will be similar to the time it currently takes to get plumbing products certified to
American Society of Mechanical Engineers (ASME) and other relevant standards.

I am an overseas manufacturer looking to get my products certified to WaterSense
specifications. Will there be certifying bodies in my country that can conduct the certification?

WaterSense anticipates that at least some of its licensed certifying bodies will have offices worldwide with
the capability to conduct product certifications for WaterSense. Please keep in mind, however, that to be
eligible for the WaterSense label, you must sell or intend to sell products in the United States that meet the
relevant WaterSense specification within one year of partnership with EPA. Please contact one or more of
EPA's licensed certifying bodies to determine if they certify products in your area.

WaterSense Product Certification System
What is the product certification system and how is it different than the interim certification
process?

Under the interim certification process, EPA relied on current American National Standards Institute (ANSI)
accredited certifying bodies to certify products.in accordance with their existing certification schemes. Now,
under the WaterSense product certification system, EPA has specified the minimum requirements that
licensed certifying bodies must follow when certifying products for WaterSense. In addition, an EPA-
approved accreditation body accredits certifying bodies specifically for their capability and competence to
meet these requirements. The WaterSense product certification system enables EPA to:

¢ Ensure consistent application of its minimum product certification requirements.

+ Establish uniformity in the certifying body accreditation process, while making the process open to all
qualified accreditation organizations.

+ Provide fully transparent criteria for product certification and the accreditation of product certifying
bodies.

How does this new product certification system affect manufacturers whose products are
currently in the draft or notice of intent stage of specification development?

As new final specifications are developed for WaterSense, the certification and labeling process will occur in
accordance with the final WaterSense product certification system. WaterSense will work with potential
certifying bodies and accreditation bodies in advance of the release of any new final specification to ensure
that there are licensed certifying bodies available to certify applicable products.

My organization certifies products. How can I become a licensed certifying body for WaterSense?

The first step toward becoming a licensed certifying body is to seek accreditation from an EPA-approved
accreditation body in accordance with the final WaterSense product certification system for one or more of
the WaterSense product specifications. Upon accreditation, please contact the WaterSense Helpline for
application procedures and to obtain a copy of the licensing agreement for product certifying bodies.

My organization tests products. How can I participate in the WaterSense product certification
process?

WaterSense licenses product certifying bodies, not individual testing facilities or laboratories. Certifying
bodies certify products in accordance with ISO/IEC Guide 65, General requirements for bodies operating
product certification systems, which includes product testing and conducting ongoing surveillance of product
conformity. If your organization tests products in accordance with 1SO/IEC 17025, General requirements for
the competence of calibration and testing laboratories, a licensed certifying body may subcontract testing
services to you as part of the product certification process. EPA is not involved in this subcontracting
arrangement; it must be made between the licensed certifying body and laboratory testing facility.

Under this new certification system, is my irrigation program eligible for certification?

The WaterSense product certification system applies only to the procedures and requirements for product
certification. It does not apply to or address programs for the certification of irrigation programs or
professionals. Information related to professional certification programs may be found on the WaterSense
Web site under Landscape Irrigation Services.
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Under this new certification system, is my product eligible for certification and the WaterSense
label?

This certification system does not impact which products are eligible for the WaterSense label; this is
dictated by the release of final WaterSense product specifications for a particular product or product
category. Specifications are developed after careful evaluation of technical and market factors that influence
the viability of the WaterSense label for the product. For more information on the specification development
process, please visit the Specification Development Process page on the WaterSense Web site. To view the
product specifications that the program has released and those product categories that are currently eligible
for certification and the WaterSense label, please visit the compendium of WaterSense product
specifications.

What kind of accreditation are you offering and how can I get it?

EPA does not offer accreditation. EPA does require its third-party licensed certifying bodies to be accredited
to the Water Sense certification system. In order to be eligible for accreditation, your organization must be
a product certifying body that meets the minimum requirements as outlined in the WaterSense product
certification system. These requirements include operation in accordance with ISO/IEC Guide 65 and
International Accreditation Forum (IAF) Guidance on the Application of (1SO/IEC) Guide 65 and the
capability and competence to certify products in accordance with one or more of the individual WaterSense
product specifications. If your organization meets these minimum requirements, please contact the
WaterSense Helpline for application procedures and to obtain a copy of the licensing agreement for product
certifying bodies.

High-Efficiency Toilet (HET) Questions
How did EPA set the specification for toilets?

The specification is based on the widely accepted Uniform North American Requirements (UNAR) (PDF) (16
P, 2.6MB, About PDFYEXIT Bisdlalimiet *for tollets and EPA industry and product research, in collaboration with
external stakeholders, The EPA specification sets the water use level at 1.28 gallons per flush or less,
includes design requirements, and has a higher requirement for flush performance to ensure optimal user
satisfaction.

How was UNAR developed?

Uniform North American Requirements (UNAR) were developed by a collaboration of water utilities to
establish a standard for toilets in rebate programs that would perform to customer expectations, save water
and maintain water savings over the long term.

What percentage of toilets currently qualify under the specification?

The most recent list of toilets in the market shows approximately 249 models. There are currently more
than 100 models, or about 40 percent, that might meet the HET specification.

How does the specification ensure that these toilets will perform as expected?

The specification includes a performance requirement. A collaboration of U.S. and Canadian water utilities
developed a flush performance test protocol called the Maximum Performance (MaP) testEXIT DIERINE: 1o
provide a uniform measure of toilet performance. Requirements for this test protocol have been included in
the HET specification.

How will EPA verify the testing?

Products will be independently certified by a third party to confirm that the product meets EPA criteria for
efficiency and performance.

Are toilets that meet the WaterSense specification more expensive than other toilets?

No. MaP testing results have shown no correlation between price and performance. Prices for toilets can
range from less than $100 to more than $1,000. Much of the variability in price is due to style, not
functional design. Toilets that could potentially bear the WaterSense label are currently in the low to middle
range of about $200. There is a lot of competitive pressure on manufacturers to lower prices; therefore, it
can be expected that as more toilets become certified, the average price should fall,

Will the installation of HETs lead to drainline and sewer problems due to the reduced water
flows?

Since the introduction of the 1.6 gallons per flush toilet in the early 1990s, questions have been raised
about whether sufficient water exists to move solid wastes in the building drainlines and in the municipal
sewer system. To date, there has been no evidence to show that waste transport problems occur because of
the use of the original low-flow toilets. The introduction of HETs in the late 1990s precipitated the same
concerns. As a result, a collaboration of water utilities sponsored a full laboratory study to address the
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issue. The drainline study, completed in 2004, concluded that HETs flushing with as little as 1 gallon provide
sufficient water in residential applications to move the waste from the fixtures to the sewer.

With regard to municipal sewer lines, the transport of waste has not proven to be an issue of concern in
those areas with a concentration of high-efficiency toilets. Supplementary wastewater flows from other end-
uses are always sufficient to move solids through the system. Furthermore, some wastewater utilities are co
-funding and sponsoring the toilet replacement programs and other water efficiency initiatives of the water
utilities for the very purpose of reducing sewer flows to their treatment plants.

High-Efficiency Bathroom Sink Faucet Questions

How was the final specification for high-efficiency faucets developed?

All WaterSense specifications are developed through a market research, technical review and stakeholder
input process. In developing the specification, EPA collaborated with interested parties representing
industry, water utilities, and water-efficiency advocacy groups. EPA industry and product research, as well
the American Society of Mechanical Engineers (ASME) A112.18.1/Canadian Standards Association (CSA)
B125.1 standard for Plumbing Supply Fittings, form the basis for the WaterSense bathroom sink faucet
specification.

What are the details of the specification?

The WaterSense specification sets the maximum flow rate of faucets and aerators at 1.5 gallons per minute
(gpm), tested at a flowing pressure of 60 pounds per square inch (psi, common water pressure in most
households). The specification also inciudes a minimum flow rate of 0.8 gpm, tested at a flowing pressure of
20 psi, to ensure performance across a variety of different household conditions.

Who will certify that products meet the specification?

All WaterSense labeled, high-efficiency bathroom sink faucets and aerators must be tested and certified by
an independent, EPA-approved licensed certifying body. Manufacturers can use the WaterSense label in
conjunction with faucets and aerators that are certified by licensed product certifying bodies to conform to
WaterSense criteria for both performance and efficiency. Only faucets and aerators that are certified
through this process can bear the WaterSense label.

What types of products can earn the WaterSense label under this specification?

Provided the products meet the WaterSense specification, bathroom sink faucets and aerators (or other
faucet accessories, such as laminar flow devices) can be certified to meet EPA criteria and labeled under this
specification. This specification applies to bathroom sink faucets or aerators intended for private use, such
as in residences or in private restrooms in hotels and hospitals.

Faucets that are not eligible to earn the WaterSense label under this specification include metering faucets

(those that dispense a pre-determined volume of water or operate in the "on" position for a pre-determined
period of time); bathroom sink faucets intended for public use (those found in office buildings, restaurants,
airports, and stadium restrooms, etc.); and residential kitchen sink faucets.

What is a faucet accessory?

A faucet accessory is a device that can be added to or removed from a bathroom sink faucet (typically, it
screws onto the tip of the faucet spout).

Aerators control flow rate either through flow restriction (narrowing the opening through which the water is
discharged from the faucet) or flow regulation (adapting the width of the opening through which the water
is discharged from the faucet based upon fluctuations in water pressure to maintain a constant flow rate).

Are bathroom sink faucets that meet the WaterSense specification more expensive than other
bathroom sink faucets?

Consumers can purchase WaterSense labeled aerators separately from bathroom sink faucets, and can
easily replace existing accessories that do not meet the WaterSense specification.

Aerators can be purchased at retail locations and typically cost only a few dollars. Most high-efficiency
faucet accessories that restrict flow are no more expensive that their conventional counterparts. However,
pressure compensating faucet accessories that are designed to provide and maintain a constant flow rate
despite fluctuations in water pressure typically cost a few dollars more.

If WaterSense labeled aerators are so easy to install, what would prevent their removal?
The water efficiency benefits of aerators, in addition to their low cost and relative ease of installation,

outweigh the risk of their removal. Aerators typically cost no more than a few dollars, and using WaterSense
labeled faucets or aerators could reduce a household's faucet water use by more than 500 gallons annually.
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Additionally, performance is a major component of all WaterSense specifications. The faucet specification
accounts for user satisfaction in different situations, including low water pressure, so removal should not be
a major issue.

Flushing Urinals Questions

What is the new WaterSense specification?

The new WaterSense specification applies to flushing urinals. Flushing urinals that meet the final
WaterSense specification will use no more than 0.5 gallons per flush (gpf). This is one half of the 1.0 galion
per flush (gpf) federal standard for urinals set by the Energy Policy Act of 1992, Of the 12 million urinals
currently in use in the United States, up to 65% are inefficient units with flush volumes exceeding the 1.0
gpf federal standard, some by as much as 3.0 gpf. On average, a urinal gets flushed about 20 times a day;
therefore a business will save 4,000 gallons or more per year for every WaterSense labeled urinal it installs.

How was the final specification for high-efficiency flushing urinals developed?

All WaterSense specifications are developed through a process that includes market research, technical
review, and stakeholder input. In developing the specification, EPA collaborated with interested parties
representing industry, water utilities, and water-efficiency advocacy groups. EPA industry and product
research, as well nationally recognized performance standards developed by the American Society of
Mechanical Engineers (ASME), the Canadian Standards Association (CSA), the International Association of
Plumbing and Mechanical Officials (IAPMO), and the American Society of Sanitary Engineering (ASSE), form
the basis for the WaterSense flushing urinal specification. These standards include:

ASME A112.19.2/CSA B45.1 Ceramic Plumbing Fixtures
ASME A112.19.3/CSA B45.4 Stainless Steel Plumbing Fixtures
IAPMO 7124.9 Plastic Urinal Fixtures

ASSE #1037 Performance Requirements for Pressurized Flushing Devices (Flushometers) for Plumbing
Fixtures

What types of products can earn the WaterSense label under this specification?

All flushing urinals—meaning those that use water to convey liquid waste through a trap seal into a gravity
drainage system-—can earn the WaterSense label. This includes both the urinal fixture, which can be made
of ceramic (vitreous china), plastic, or stainless steel, and the pressurized (flushometer valve) or gravity
tank-type flushing device.

Non-water urinals, composting urinals, and retrofit devices or other aftermarket retrofit systems are not
included in the scope of this specification and cannot earn the WaterSense label at this time.

Why are non-water urinals not included in this specification?

Non-water urinals, although often very similar in appearance to flushing urinals, are different in their
design, components, and functionality (i.e., how they remove waste). In addition, non-water urinals are
subject to significantly different performance standards than flushing urinals. These standards are designed
to ensure a high level of performance for non-water urinals, and WaterSense has no basis to propose
improvements to these existing standards at this time. As a result, WaterSense has no means to help
purchasers distinguish among these products based on either their efficiency or performance.

Although the specification does not apply to non-water urinals, it is not WaterSense's intention to preciude
or prevent their use in water efficiency, green building, or other conservation programs. Non-water urinals
continue to be compatible with and a key component of, the U.S. Green Building Council's Leadership in
Energy and Environmental Design (LEED) and other green building programs. WaterSense encourages
designers, program administrators, and facility managers to consider a/l available technologies when making
purchasing decisions concerning water-using products, including non-water urinals. The specification and
WaterSense label are simply one of many tools available to help consumers make informed purchasing
decisions. If decision-makers decide to specify and install water-using urinals, then WaterSense encourages
them to choose products with the WaterSense label,

What are the details of the specification?

The WaterSense specification sets the maximum flush volume for flushing urinals at 0.5 gallons per flush
(gpf), when tested in accordance with national performance standards (i.e., ASME A112,19.2/CSA B45.1
[ceramic urinals], ASME A112.19.3/CSA B45.4 [stainless steel urinals], IAPMO Z124.9 [plastic urinals],
ASSE #1037 [pressurized flushing devices]). The specification also includes three requirements to ensure
the long-term performance and water savings of these high-efficiency devices. These are:

¢ The primary actuator must be a non-hold-open design to limit the amount of water released per flush,
regardless of how long the actuator is held opened.
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¢ The device's flush volume can be adjustable, but only to within 0.1 gpf of its rated flush volume. This
will allow for field adjustments that may be necessary depending on building water pressure or other
onsite conditions.

* The device should be designed to prohibit the interchangeability of replaceable or maintainable parts
with parts that would cause it to exceed its rated flush volume.

Who will certify that products meet the specification?

All WaterSense labeled flushing urinals must be tested and certified by an independent, EPA-licensed
certifying body. Manufacturers can use the WaterSense label to identify flushing urinal fixtures and/or
flushing devices that are certified to conform to WaterSense criteria for both performance and efficiency.
Only products certified through this process can bear the WaterSense label.

If flushing devices and urinal fixtures are labeled and sold separately, how will purchasers know
which components should be used together to ensure water efficiency and performance?

EPA will maintain a registry of WaterSense labeled products that are certified and labeled in accordance with
the flushing urinal specification. Within this registry, EPA will provide tools that will help purchasers identify
flushing devices and urinal fixtures that have the same rated flush volume in order to ensure that the
complete system meets the requirements of this specification for water efficiency and performance. In
addition, EPA requires manufacturers to supply similar information in their product documentation to
facilitate matching of parts that, when used together, will meet the requirements of the specification.

Are urinals that meet the WaterSense specification more expensive than other urinals?

No. Our product research has found that high-efficiency urinal fixtures and flushing devices are no more
expensive than their standard (1.0 gpf) counterparts. The average price of a new high-efficiency or standard
urinal fixture is about $350 and the average cost for a high-efficiency or standard pressurized flushing
device (flushometer valve) is approximately $200. Because there is very little to no cost difference between
high-efficiency flushing urinals and standard flushing urinals, installing high-efficiency models in new
construction or as part of the natural replacement process is cost-effective with immediate payback in water
cost savings.

How much water will a WaterSense labeled flushing urinal save the average facility?

Replacing an older, inefficient 1.5 gpf flushing urinal with a 0.5 gpf WaterSense labeled flushing urinal can
save as much as 4,600 gallons of water per year. This assumes that the average urinal is flushed
approximately 18 times per day and is in use 260 days per year. Replacing that same older urinal with a
WaterSense labeled flushing urinal with a2 0.25 or 0.125 gpf flush volume could save more than 5,800 and
6,400 gallons of water per year per urinal, respectively.

WaterSense Labeled New Homes Questions

Why label new homes?

Residential water use accounts for more than half of the publicly supplied water in the United States. With
more than one million new homes now built each year in this country, EPA recognized a tremendous
opportunity to promote water efficiency in the new housing sector while creating livable communities that
help families save resources for the future.

How did EPA develop the WaterSense Single-Family New Home Specification?

WaterSense spent more than three years working with hundreds of builders, utilities, trade associations,
manufacturers, landscape and irrigation professionals, and certification providers to develop efficiency and
performance criteria for water-efficient new homes. EPA drafted two versions of the specification for public
comment, developed a certification system, and conducted dozens of meetings with key stakeholders before
it finalized the specification.

What is included in the specification?

In order to earn the label, homes must feature WaterSense labeled plumbing fixtures, efficient hot water
delivery systems, and yards designed with water savings in mind. If they are included with the home,
clothes washers and dishwashers must be ENERGY STAR® qualified models, and irrigation systems, if
incorporated, must be designed or installed and audited by WaterSense irrigation partners.

How much will a WaterSense labeled new home save?

WaterSense labeled homes should save homeowners at least 10,000 gallons of water per year, enough to
fill a backyard swimming pool. But the savings don't stop there. Because these homes also realize energy
efficiency from heating less water, they save enough energy each year to power a television for four years.

Combined, these savings help homeowners reduce their utility bills by at least $100 to $200 per year.

Does a WaterSense labeled new home cost more to build/own? Cc-11
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As is the case with other green building certification programs, EPA estimates some additional costs to
builders to ensure their new homes meet the specification. With the utility savings homeowners realize
from using less energy and water, any additional costs could pay for themselves in as little as six years.

What about the quality of WaterSense Iabeled new homes?

Just as products are required to be tested and certified by an independent third party before they can earn
the WaterSense label, WaterSense labeled new homes must be inspected and certified by a licensed
certification provider to ensure that they meet EPA's criteria for efficiency and performance. WaterSense
labeled homes mean getting and doing more with less water, so you can expect all the comforts of a new
home and save water.

Why did EPA include a landscaping requirement?

On average, American homes use 30 percent of their water outdoors, but that number can be as high as 50
to 70 percent in drier regions of the country. The front yards (and back, if installed by builders) of
WaterSense labeled new homes will use less water while providing curb appeal and low maintenance. EPA
offers two options for builders to meet the landscaping requirement: using a "water budget” tool to
determine a mix of regionally-appropriate plantings based on the climate and watering requirements of the
region, or a set percentage of turfgrass, which often receives more water than a mix of local, drought-
tolerant plants.

Who can participate in the program?

Home builders and their trade associations can join as WaterSense partners and commit to bullding homes
to the specification. Home efficiency raters can serve as inspectors, green building organizations can serve
as program administrators, and certification organizations are approved to become EPA licensed certification
providers.

How will homeowners know their homes have earned the WaterSense label?

Builder partners provide homeowners of WaterSense labeled new homes with a certificate signed and dated
by the inspector and the licensed certification provider indicating that the home meets EPA's criteria for
efficiency and performance. Homeowners will also receive a manual from the builder that identifies all of the
water-efficient features of the home, based on a template EPA provides to its builder partners.

How can I find a WaterSense builder partner?

Builders and licensed certification providers who partner with WaterSense are listed on the Meet Our
Partners page.

Why did EPA limit the size and type of homes that can earn the label? Are homes three stories
high with an underground basement eligible?

EPA limited the size of homes eligible for the WaterSense label in order to be consistent with homes built to
the International Residential Code. The "three stories" limit applies to above-grade stories, 50 a home with
three stories above ground and one story below ground would be eligible.

What about existing homes?

While this specification is currently only for single-family new homes of three stories or less, WaterSense
encourages consumers interested becoming more energy- and water-efficient to look for WaterSense
labeled plumbing fixtures and other efficient appliances when renovating their homes. A complete water-
efficiency makeover can save a home as much as $170 per year in utility costs.
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1) Current Water Supply Planning in East Central lllinois

The Mahomet Aquifer Consortium (MAC) is a consortium dedicated to the long term viability of
the Mahomet aquifer in central lllinois. The mission of MAC is “to further study the Mahomet
aquifer system, the river basins and surface waters located in the 15-county regional water
supply planning area and to develop and recommend options for the planning and
management of these valuable public resources.” (1)

During 2006-2009, MAC provided guidance to the three-year regional water supply planning
process for the East-Central lllinois region, with grant funding from the IDNR/OWR. MAC
designated a Regional Water Supply Planning Committee to oversee development of water
demand scenarios for the region through 2050. MAC continues its efforts to influence and
support water supply planning and management in East Central lllinois.

In June, 2009, MAC and the designated Regional Water Supply Planning Committee (RWSPC)
collaboratively issued: “A Plan to Improve the Planning and Management of Water Supplies in
East-Central lllinois.” (2) The plan contains a framework for action and action items, and
reviews the recent history of water supply planning and management in East-Central lllinois in
its Appendix 2. (This review of recent history is provided as Part 2 of this Appendix D.)

In 2011, the lllinois State Water Survey issued Contract Report 2011-08, “Meeting East-Central
Illinois Water Needs to 2050: Potential Impacts on the Mahomet Aquifer and Surface
Reservoirs.” (3) The report examines the impact of current and selected projected future water
demands on streams and aquifers in East-Central lllinois through the use of computer-based
models. The report states that none of the current groundwater users in the Mahomet Aquifer
could be considered “at risk” for a future water shortage under three demand scenarios;
however that hydraulic conditions vary across the aquifer and that impacts to private wells may
not be acceptable under some circumstances. The communities of Bloomington, Danville,
Decatur and Springfield rely on surface water reservoirs; and the report states that drought
preparation through water conservation measures could reduce the probability of water
shortages in these communities, but not to the extent where the overall drought vulnerability
classification for any of these communities would be changed.

2) Excerpt containing Appendix 2 of A Plan to Improve the Planning and Management of
Water Supplies in East-Central lllinois

This excerpt begins on the following page.

D-1
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Introduction

Water supply planning is not new in lllinois. Although a constituent-based, regional water supply
planning approach is new to most of Illinois, other states already have adopted this approach. This
chapter provides, in chronological order, historical information on water supply planning and
management in lllinois relevant to East-Central lllinois.

Early planning efforts

Water supply planning has long been characterized by a complex interplay among federal, state and
local interests and authorities supported by scientific and engineering studies.

In lllinois, most water supply planning and management has been conducted in piecemeal manner
at the local level. There are a few exceptions. Upon completion of the Chicago Sanitary and Ship Canal in
1900 the Chicago River was reversed, thus enabling the diversion of water from Lake Michigan. The
water permitted to be diverted from Lake Michigan and its watershed is apportioned by the State of
Illinois among municipalities, political subdivisions and agencies in the region for domestic use or for
direct diversion into the Sanitary and Ship Canal to maintain it in a reasonably satisfactory sanitary
condition, in such manner and amounts and by and through such instrumentalities as the state may
deem proper, subject to any regulations imposed by Congress, in the interests of navigation or pollution
control.
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Historically, groundwater and surface water have to a large extent been managed separately,
despite being interconnected.

As long ago as 1920, Illinois State Water Survey Chief Arthur M. Buswell proposed a comprehensive
survey of the volume of groundwater available in lllinois. Twelve years later, Buswell broadened his
proposal to include all the state’s water resources and to estimate future demand. Although this project
was included in the budget requests for several years, it was not funded?.

Studies by Illinois State Geological Survey scientists and engineers, such as the work of Horberg in
the 1940s and 1950s>*, provide a foundation for our current understanding of the glacial geology of the
Mahomet Aquifer system in East-Central lllinois [i.e., the Mahomet Aquifer and overlying shallow
aquifers within the boundary of the Mahomet Bedrock Valley]. In recent years, the lllinois State Water
Survey has integrated geology, hydrology and climatology to provide a comprehensive framework for
regional water supply planning. At both the Illinois State Water Survey and lllinois State Geological
Survey the development and application of mathematical computer models has enabled the integration
of the knowledge base in these disciplines and the simulation of possible future environmental
conditions.

Institutional and legal changes to manage water supplies also have occurred. In 1948 The
Association of lllinois Soil and Water Conservation Districts was formed. It is made up and serves lllinois'
98 Soil and Water Conservation Districts (SWCDs). Each SWCD is a unique local governmental entity
mandated by state statute to protect the land, water and related resources located within its borders.
Emphasis is on local control and local solutions’.

The Water Authorities Act of 1951 allowed the establishment of water authorities with broad
powers of control over local water supplies, excluding water used for agricultural and most domestic
purposes®. The powers include the following requirements: the provision by well owners of data and
information on water supply, withdrawals and use; the registration of withdrawal facilities; the
permitting of withdrawals; the reasonable regulation of water use; the levy and collection of a general
property tax; and approval of water facility plans by the Environmental Protection Agency. Today, there
are 17 Water Authorities in Illinois, including 13 in East-Central Illinois.

Late 19™ century legislation created extensive changes in local landscapes and initiated the
organization of many local governmental units managing surface water drainage improvements.

“These units have their beginnings in the Levee Act and the Farm
Drainage Act which became law in 1879 and provided for the construction,
reparation and protection of drains, ditches and levees, across the lands of
others, for agriculture, sanitary and mining purposes, and to provide for the
organization of drainage districts. As the need became more evident, more
Acts providing for Sanitary Districts, Surface Water Protection Districts, River
Conservancy Districts, Soil Conservation Districts and Public Water Districts
were passed by the lllinois legislature. The Act closest in area of jurisdiction
to the Water Authorities Act is the Public Water Districts Act of July 25, 1945
which provides areas having a population of not more than 500,000
inhabitants with powers to construct or acquire "Water works properties,"
and by amendment of July 16, 1951, "sewerage properties" ”’.
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The establishment of water authorities and communities taking their own actions to control
development near their water supply facilities are reflections of local efforts to protect local interests. A
goal of regional water supply planning is to facilitate communication and cooperative management
among all local interests for a common good, not to usurp local powers and authorities.

The 1967 state water plan

Recognizing a need for a state water plan, Governor Otto Kerner in 1965 designated Water Survey
Chief William C. Ackermann as director of a task force to formulate a comprehensive state plan for
water resources’. A state water plan was released in 1967° and included a recommendation for the state
to initiate an integrated and intergovernmental approach to the management of water resources of
each region, including the establishment and support of regional water resources commissions. This
ambitious and costly state water plan was largely a top-down approach driven by state officials.

In the state water plan, 1965 population of the 15-county region of East-Central Illinois population
was given as 745,200 with municipal, industrial and rural water withdrawals of 183 mgd. Population in
2020 was projected to be 1,605,000 with a water demand of 453 mgd. The plan identified many
potential reservoir sites of 40 acres or more with a total yield of about 212 mgd ina 1 in 40 year
drought. Potential water supplies from major streams (with 95 percent availability) were given as 13,640
mgd and potential practical sustained yields of groundwater supplies as 1,135 mgd. About 98 percent of
the streamflow sources were in Cass, Mason, Tazewell and Woodford Counties, which also contained 43
percent of the groundwater potential yields. It was concluded that the increased demands to 2020 were
generally within the capability of the resource®.

The 1967 plan provided policy and program guidance in water resources management through state
agencies for such matters as groundwater protection, competition for water, erosion and sediment
control, flood damage mitigation, water conservation, aquatic and riparian habitat, recreation, climate
change, drought and emergency interruption of supplies and water use law. It recommended that the
legal framework governing water be designed so as to create a legal environment which would promote,
not restrain, optimum water management; otherwise, it apprehended that the legal framework would
be the result of discontinuous, piecemeal development based on short-range considerations and crisis
planning. A better state water resources planning program also was recommended.

The 1980 state water plan

Recognizing that the 1967 plan had become increasingly obsolete and observing a trend to shift
water resources planning from the federal to state level, Governor James R. Thompson appointed a Task
Force in 1980 to produce a new state water plan, primarily to develop an improved water management
system’. The Task Force consisted of policy-level individuals from state water agencies who sought
outside advice, conducted public hearings, and organized 5 regional advisory committees. The problems
addressed were of statewide importance, but a detailed inventory of water resources was not required.

Since 1980, the lllinois State Water Plan Task Force has coordinated the activities of state agencies
and served as a valuable forum for discussion. The Governor’s Drought Response Task Force meets as
needed to monitor the conditions of the state’s water resources and systems and coordinate the state’s
response to drought situations. Beck et al.'® reported that the State Water Plan Task Force has
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identified the lack of statutory authority to take more action to alleviate water shortage problems as the
most important weakness of the Drought Response Task Force.

The 1983 Water Use Act

The Water Use Act of 1983 brought Illinois under a unified doctrine of common law which covers
the development and use of both surface water and groundwater resources. This doctrine is based on
the riparian doctrine of reasonable use. Some important aspects of the Water Use Act of 1983 are listed
below'".

e \Water is a common resource to be shared by all for beneficial use; individuals do not own
water rights as they do in some other states.

e The terms "riparian landowner" and "overlying landowner" are considered interchangeable
in lllinois water law doctrine.

e All riparian landowners and overlying land owners are entitled to a reasonable use of water
in streams and aquifers respectively.

e Reasonable use means the use of water to meet natural wants and a fair share for artificial
wants. The key words of this definition are "natural wants" and "artificial wants", which are not
defined further in the Act. These terms or words also are not defined or used in any of the leading
common law groundwater cases in lllinois. However, it has been reported™ that these terms were
clearly defined in Illinois common law in the 1842 lllinois Supreme Court case of Evans v.
Merriweather. In a discussion of various common law rules of groundwater rights™, reference is
made to a discussion by Mann et al. 3 In this discussion, the authors summarized the court’s
definition of natural uses as quenching thirst, for household purposes, and for cattle and other
domestic purposes. It specifically excluded water for irrigation and water used for propelling
machinery. The authors felt that domestic use was limited to uses of persons living on proprietors
land and questioned whether the court meant to include large commercial herds of cattle.

e Wasteful or malicious uses of water are unreasonable.
e The priority uses in times of shortage are natural wants (i.e., domestic uses).

e In the case of a complaint, courts are allowed to consider the relative needs of landowners in
order to determine the reasonable artificial uses of water.

e The state does not require registration or permits for allocation of surface water or
groundwater withdrawals.

e The lowering of the water table or reduction in water pressure by a groundwater user that
reduces or eliminates the use of a neighbor’s well is not necessarily unreasonable.

e Seniority in length of use does not increase the right of use.
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e The right to transport water for use or sale away from overlying land does not exist without
statutory authority.

e The state can encourage but not require effective planning by water supply planners and
users.

e There is no general statute in lllinois allowing comprehensive water resource management at
the state level.

e Drainage law usually is not included with water quantity law.

e The state does not have statutory authority to intervene in water conflicts between water
development entities.

e The General Assembly has authority to modify Illinois water law, but vested interests must be
protected. Even under present law, courts in other jurisdictions have determined that the
right of the riparian owner is not absolute; it is conditioned on the equal right of every other
riparian owner to the use of water™. “Thus, if the modifications simply further define and
clarify what is considered “reasonable” — an arguably nebulous and uncertain area under
present law — persuasive argument can be made that no valid constitutional problems should
arise” to the modification of riparian rights™.

An important component of the Water Use Act is to establish a means of reviewing potential
groundwater conflicts before damage to any person is incurred and to establish a rule for mitigating
groundwater shortage conflicts. In the event that a land occupier or person proposes to develop a new
point of groundwater withdrawal, and withdrawals from the new point can reasonably be expected to
occur in excess of 100,000 gallons on any day, the land occupier or person is required to notify the Soil
and Water Conservation District before construction of the well begins. The District in turn is required to
notify other local units of government with water systems which may be impacted by the proposed
withdrawal. The District then is required to review with the assistance of the Illinois State Water Survey
and the lllinois State Geological Survey the proposed point of withdrawal's effect upon other users of
the water. The findings of such reviews are to be made public. However, this is an unfunded mandate
for the Soil and Water Conservation Districts and the Scientific Surveys and reviews are not conducted.

Statutory law and case law, policies, legal opinions, and court decisions guide water management in
the state. Management practices are implemented through the state’s water management institutions
that include public and private entities operating at state, regional and local levels. The policies,
regulations, and actions of the management institutions directly and indirectly influence the interface of
the demands of water users and the supply of the state’s groundwater and surface water resources'’.

Stress on water resources, highlighted by the 1988 drought, led to Governor Jim Edgar’s 1992
appointment of a Water Resources and Land Use Priorities Task Force. The Task Force concluded™ that
competition for available water supplies will generate increasing levels of conflict in the context of
existing law, especially during droughts. The first recommendation of the Task Force was adoption of a
consolidated water resources act, but there was agreement among legislators that sound scientific
information on the state’s water resources was needed before a comprehensive act could move
forward.
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A 1996 report on water quantity law'® — the result of a Task Force recommendation — identified the
fractured nature of water use law in lllinois and noted that water quantity law was not comprehensive,
was located in numerous areas of the law that divided responsibilities among many state agencies, and
was governed to a significant degree by common law and court precedent. It was concluded that
elements of the law are outdated, confusing, misinterpreted, or not aligned technically with
contemporary water management. The law is fraught with uncertainty and provides users of water with
only limited guidance to answering many issues that will likely arise in the future. The authors expressed
the opinion that, as demand for water escalates, water users will increasingly look to the courts to
resolve disputes.

Entering the 21* century

The Mahomet Aquifer Consortium was formed in November 1998 to further study the Mahomet
Aquifer on a regional basis and to develop options for the management of this valuable resource®™. The
Consortium facilitates communication and cooperative management among local interests for a
common good, has more than 70 members and the members meet quarterly. Activities to date have
focused on further studying the Mahomet Aquifer, but the Mahomet Aquifer Consortium’s current role
in supporting and facilitating the establishment and work of the Regional Water Supply Planning
Committee moves it a step forward in its mission to develop options for the management of the
Mahomet Aquifer.

On 6 June 2000, Governor George H. Ryan established a Governor’s Water Resources Advisory
Committee to focus on water resources and their usage, including water usage by peaker power plants.
The Committee met several times, did not produce a report, but identified 12 consensus principles for
water supply planning and management.

On 22 April 2002, Governor George H. Ryan signed Executive Order 2002-5 requiring the Interagency
Coordinating Committee on Groundwater, chaired by the lllinois Environmental Protection Agency, to
report each January on progress in establishing a water quantity planning procedure®®. Initially, an
Interagency Coordinating Committee on Groundwater sub-committee chaired by the Illinois Department
of Natural Resources was charged to produce an integrated water resources agenda (groundwater and
surface water) and a report assessing the state of water supplies in the state. Building on the consensus
principles identified by the Water Resources Advisory Committee, the report of the subcommittee
argued that expanded, regional water quantity planning and management is needed to address some of
the critical water conflicts emerging in lllinois and recommended an interim framework for establishing
regional water management consortia to begin planning’’. The consensus principles of the Water
Resources Advisory Committee can be found on page 10 of the subcommittee’s report.

The Interagency Coordinating Committee on Groundwater accepted most of the recommendations
of the Subcommittee on Integrated Water Planning and Management and found that the operating
principle for water supply planning is simple: the necessary groundwork — including extensive
stakeholder involvement — must be developed first, before moving into legislative and regulatory
solutions. The Interagency Coordinating Committee on Groundwater and its Groundwater Advisory
Committee stated that a new paradigm is essential to get concurrence from constituent groups,
including both private and governmental special interest groups and the public, by creating consensus
on a planning procedure. Initiating discussion of proposed solutions driven by legislative and regulatory
proposals to identify program parameters, without having a defined planning procedure, has proven,

85

D-7



Appendix D

historically, to be an arduous task with unpredictable outcomes. As priority water quantity planning
areas are identified, the Interagency Coordinating Committee on Groundwater recommended that the
state should nurture the development of voluntary, cooperative regional water management consortia
in those areas by providing technical and financial assistance for planning and management efforts™.

In November 2001, the lllinois State Water Survey and lllinois State Geological Survey produced
reports on the scientific needs for improving water supply planning and management*>?° in response to
May 2001 resolutions passed by the General Assembly: Senate Resolution 0137 and House Resolution
0365. In 2006, the lllinois State Water Survey published a framework for drought and water supply
planning®’. In response to the recommendations of the Interagency Coordinating Committee on
Groundwater™ and the Subcommittee on Integrated Water Planning and Management®’, the Illinois
State Water Survey identified priority aquifers and watersheds for water supply planning??. Two priority
areas were Northeastern lllinois and East-Central lllinois. East-Central Illinois was identified as a priority
water quantity planning area because of expanding use of the Mahomet Aquifer, the aquifer’s
connections to shallower aquifers and surface streams, especially the Sangamon River, and proposals to
develop new groundwater and surface water supplies.

Functions of water agencies

Today, numerous institutions are involved in some facet of water supply planning and
management®’. Most are government entities, but some are private corporations with which
municipalities contract. It is handy to think of them on geographical scales: municipal, regional, state,
interstate, and federal.

Municipalities, the smallest entities, have control over local water supplies and waterworks. These
either operate as local public agencies or as corporations with which the municipality contracts for
water. There are more than 1,800 virtually autonomous community water systems in lllinois, each
created under separate statutes that provide them with different and sometimes overlapping and
conflicting powers™.

The Illinois Municipal Code (65 ICLS 5)** allows corporate authorities to (1) provide for a supply of
water by the boring of artesian wells, or by the digging, construction, or regulation of wells, pumps,
cisterns, reservoirs, or waterworks, (2) borrow money for these purposes, (3) authorize any person to
bore, dig, construct, and maintain the same for a period not exceeding 30 years, (4) prevent the
unnecessary waste of water, (5) prevent the pollution of water, and (6) prevent injuries to the wells,
pumps, cisterns, reservoirs, or waterworks. The jurisdiction of the city or village to prevent or punish any
pollution or injury to the stream or source of water, or to waterworks, extends as far as the waterworks
may extend. Each city or village may go beyond its corporate limits to acquire and hold property for the
purpose of establishing and operating water works. In the past, concerns about development of
groundwater supplies have caused more than 15 communities in East-Central lllinois to invoke the
Illinois Municipal Code to try to control groundwater resources development near their wells and well
fields™.

Regional water entities comprise the next spatial group. lllinois has five types: 1) regional water
commissions that serve two or more municipalities, 2) water service districts for unincorporated areas,
3) public water districts, 4) water authorities that mix municipalities and rural areas, and 5) river
conservancy districts. The Rend Lake Conservancy District, formed in 1960 and is an example of the
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latter type. It led to the construction of Rend Lake in the 1960s and subsequent development of an
intercity water system that supplies water to six southern lllinois counties.

The state of lllinois has several agencies that deal with water supplies. The lllinois Department of
Natural Resources is the primary water quantity management agency®. First formed in 1823, the Office
of Water Resources has a long history beginning with flood control and navigation issues that later grew
to include regulation of streams and rivers, locks and dams, construction issues, water conservation, the
National Flood Insurance Program and more. There are certain public rights in public waters that are
reserved for the citizens of the state and the Office of Water Resources issues permits for activities in
and adjacent to the public waters of the state — 8 percent of the total stream miles in the state. Public
waters generally may be described as the commercially navigable lakes and streams and the backwater
areas of those streams. A list of the public waters of the state is provided®’. Pursuant to the 1911 Rivers,
Lakes and Streams Act [615 ILCS 5], proposed activities in and adjacent to public waters are reviewed to
ensure that the public's rights are not diminished by the activities. The maintenance of minimum
instream flows in public waters is regarded as a benefit to the public and low flows are protected.
Permits are issued to demonstrate that proposed activities do not diminish the public's rights; they are
not issued to allocate water use. However, this regulation can pose limitations for obtaining water
supply from major public rivers, especially during periods of drought. In East-Central Illinois, the lllinois
River, the Lower Sangamon River to approximately one mile south of Mechanicsburg Road bridge, and
the Sangamon River South Fork to approximately two miles upstream from the mouth are classified as
public waters of the state.

Minimum instream flow in public waters generally is defined as the average flow measured during
the 7 consecutive days of lowest flow during any given year. The 7-day 10-year low flow (Q7,10) is a
statistical estimate of the lowest average flow that would be experienced during a consecutive 7-day
period with an average recurrence interval of ten years. Low flow maps for streams in East-Central
lllinois have been published by the Illinois State Water Survey®®. The Q7,10 protected flow is considered
an interim surrogate value where there is insufficient information to define instream flow needs.

The Q7,10 values are affected by natural climate variability, withdrawals, return flows, and
streamflow regulation. Because the Q7,10 values can change over time, they are updated approximately
every 15 years to account for changes in low flow conditions. Over the past several decades, average
streamflow amounts and low flows have increased due to an increase in precipitation; but the first half
of the 19" Century was much drier and streamflows were lower (Appendix 1). If such historical dry
conditions recur in the future, it could be questioned whether low flows established for a recent 10-year
wet period would continue to be appropriate for water resources management. Low flows are expected
to increase in streams that receive substantial increases in wastewater discharges.

The Illinois Environmental Protection Agency ensures that (1) lllinois' rivers, streams and lakes will
support all uses for which they are designated, including protection of aquatic life, recreation and
drinking water supplies, (2) every lllinois Public Water system will provide water that is consistently safe
to drink, and (3) lllinois' groundwater resource is protected for designated drinking water and other
beneficial uses™.

The Agency conducts a groundwater protection program with a mission of restoring, protecting and
enhancing the state's groundwater as a natural and public resource®. The program derives much of its
program authority from the lllinois Groundwater Protection Act that emphasizes a prevention-oriented
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process and relies on a state and local partnerships. The program focuses upon uses of the resource and
establishes statewide protection measures directed toward potable water wells>.

Integration of wellhead protection programs are implemented for community water supply wells in
priority groundwater protection planning regions. In general, the first step of developing a groundwater
protection program involves determining the recharge area for the wells in unconfined aquifers utilizing
existing aquifer property data. The recharge area is based on a five-year time of travel delineation. The
second step involves determining the potential sources, potential routes, and the land use zoning within
these recharge areas. The Central Groundwater Protection Planning Region includes Peoria, Tazewell,
Woodford and Mason Counties™.

The Illinois Environmental Protection Agency implements permit programs to regulate wastewater
discharges and stormwater runoff to lllinois streams and lakes, including storm water runoff. Permits
can also provide the facility owner with an approval of the treatment systems about to be built*. The
Agency also is responsible for monitoring the quality of Illinois' surface water resources** and
implements watershed management programs®. A list of impaired waters has been produced*® and
reports on total maximum daily loads of specified pollutants have been prepared for lakes, streams and
watersheds in East-Central Illinois®’. A total maximum daily load evaluation determines the greatest
amount of a given pollutant that a water body can receive without violating water quality standards and
designated uses. Pollution reduction goals then are set to improve the quality of impaired waters. Low
flows are used in the application of water quality standards.

The Illinois State Water Survey*® and the lllinois State Geological Survey®, divisions within the
University of lllinois at Urbana-Champaign, collect data and conduct research, as do several other
academic institutions.

Under the 1970 Environmental Protection Act, the Illinois Pollution Control Board is responsible for
adopting lllinois' environmental regulations and deciding contested environmental cases®. The Illinois
Environmental Protection Act, under Title IV, indicates that there should be continuous operation and
maintenance of public water supply installations in order to protect the public from disease and to
assure an adequate supply of pure water for all beneficial uses. This concept is carried forward in the
Pollution Control Board Rules, in particular 601.101. This could be interpreted as a 100 percent
dependability standard.

The Illinois Department of Agriculture® implements the Cooperative Groundwater Protection
Program (8 lllinois Administrative Code 257) that establishes a potable water supply well setback zone
for a community water supply well. The Department also distributes funds to lllinois' 98 Soil and Water
Conservation Districts for programs aimed at reducing soil loss and protecting water quality. It also helps
to organize the state's annual soil survey to track progress toward the goal of reducing soil loss on
[llinois cropland to tolerable levels.

A major consideration in constructing new wells is to prevent contamination from entering the well.
To ensure the safety of these water supplies, the lllinois Department of Public Health** and local health
departments review water well installation plans, issue permits for new well construction and inspect
wells, and deal with the sealing of abandoned wells. The Department also oversees construction and
operation of non-community public water systems to make sure water is safe to drink and use.
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The Illinois Commerce Commission® regulates 33 water, 5 sewer, and 14 investor-owned,
combination water and sewer utilities that provide water service to almost 1.15 million people. The
Commission also provides comparisons of water and sewer rates.

Interstate compacts comprise the next spatial level of institutions. Illinois is a member of compacts
with Missouri, Indiana, the Great Lakes states, and Ohio River states, and these groups deal with
regional water issues.

Beck et al.™ discuss federal control of water in lllinois. At least six federal agencies have powers and
activities affecting the water supply of Illinois. These include the U.S. Army Corps of Engineers, U.S.
Environmental Protection Agency, and the Departments of the Interior, Agriculture, Commerce, and
Housing and Urban Development. Many of these institutions interact directly with lllinois state agencies.
The U.S. Supreme Court also makes decisions relating to the use and allocation of water supplies. In
1992, the Federal Energy Policy Act** established national water efficiency requirements on new and
renovated residential and non-residential facilities.

Conclusions

The all-embracing nature of the water cycle and the wide-ranging characteristics of aquifers and
watersheds necessitate consideration of time and space scales that are long and broad. Regional water
supply planning and management provides an opportunity for all constituents in East-Central lllinois to
improve communication and coordination in identifying and addressing issues that transcend local,
short-term interests and authorities, but does not detract from these authorities.

Executive Order 2006-01*° embodies many lessons learned from earlier initiatives in Illinois. In
implementing the Executive Order, the Illinois Department of Natural Resources, lllinois State Water
Survey, lllinois State Geological Survey and the Regional Water Supply Planning Committee are drawing
on lessons learned from other states that have well-established regional water quantity planning
procedures, especially from Texas. Texas has a comprehensive, regionalized, stakeholder-to-state-
bureau management system coordinating the planning of its many different and variously stressed
regions.

Executive Order 2006-01 can be viewed as a continuation of a 50-year trend towards improved
water supply planning and management in Illinois. The Foreword to the 1967 State Water Plan® began
with the assertive statement that “lllinois must plan the long-range development of its water resources,
if the state is to meet the needs of the future.” Forty years later this challenge remains.

It is clear from the long history of local action and management in lllinois that the success of any

future effort to organize the management of water resources must include the provision of responsible
roles for all stakeholders.
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Constitution of the State of lllinois
ARTICLE VII, LOCAL GOVERNMENT

Excerpt of Article VII, consisting of Sections 6-8
Source: http://www.ilga.gov/commission/Irb/con7.htm

SECTION 6. POWERS OF HOME RULE UNITS

(a) A County which has a chief executive officer elected by the electors of the county and any
municipality which has a population of more than 25,000 are home rule units. Other municipalities
may elect by referendum to become home rule units. Except as limited by this Section, a home rule
unit may exercise any power and perform any function pertaining to its government and affairs
including, but not limited to, the power to regulate for the protection of the public health, safety,
morals and welfare; to license; to tax; and to incur debt.

(b) A home rule unit by referendum may elect not to be a home rule unit.

(c) If a home rule county ordinance conflicts with an ordinance of a municipality, the municipal
ordinance shall prevail within its jurisdiction.

(d) A home rule unit does not have the power (1) to incur debt payable from ad valorem
property tax receipts maturing more than 40 years from the time it is incurred or (2) to define and
provide for the punishment of a felony.

(e) A home rule unit shall have only the power that the General Assembly may provide by law (1)
to punish by imprisonment for more than six months or (2) to license for revenue or impose taxes
upon or measured by income or earnings or upon occupations.

(f) A home rule unit shall have the power subject to approval by referendum to adopt, alter or
repeal a form of government provided by law, except that the form of government of Cook County
shall be subject to the provisions of Section 3 of this Article. A home rule municipality shall have the
power to provide for its officers, their manner of selection and terms of office only as approved by
referendum or as otherwise authorized by law. A home rule county shall have the power to provide
for its officers, their manner of selection and terms of office in the manner set forth in Section 4 of
this Article.

(g) The General Assembly by a law approved by the vote of three-fifths of the members elected
to each house may deny or limit the power to tax and any other power or function of
a home rule unit not exercised or performed by the State other than a power or function specified
in subsection () of this section.

(h) The General Assembly may provide specifically by law for the exclusive exercise by the State
of any power or function of a home rule unit other than a taxing power or a power or function
specified in subsection (l) of this Section.

(i) Home rule units may exercise and perform concurrently with the State any power or function
of a home rule unit to the extent that the General Assembly by law does not specifically limit the
concurrent exercise or specifically declare the State's exercise to be exclusive.

(j) The General Assembly may limit by law the amount of debt which home rule counties may
incur and may limit by law approved by three-fifths of the members elected to each house the
amount of debt, other than debt payable from ad valorem property tax receipts, which home rule
municipalities may incur.

(k) The General Assembly may limit by law the amount and require referendum approval of debt
to be incurred by home rule municipalities, payable from ad valorem property tax
receipts, only in excess of the following percentages of the assessed value of its taxable property:

(continued)
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SECTION 6. POWERS OF HOME RULE UNITS (continued)

(1) if its population is 500,000 or more, an aggregate of three percent; (2) if its population is more
than 25,000 and less than 500,000, an aggregate of one percent; and (3) if its population is 25,000
or less, an aggregate of one-half percent. Indebtedness which is outstanding on the effective date
of this Constitution or which is thereafter approved by referendum or assumed from another unit of
local government shall not be included in the foregoing percentage amounts.

(I) The General Assembly may not deny or limit the power of home rule units (1) to make local
improvements by special assessment and to exercise this power jointly with other counties and
municipalities, and other classes of units of local government having that power on the effective
date of this Constitution unless that power is subsequently denied by law to any such other units of
local government or (2) to levy or impose additional taxes upon areas within their boundaries in the
manner provided by law for the provision of special services to those areas and for the payment of
debt incurred in order to provide those special services.

(m) Powers and functions of home rule units shall be construed liberally.

(Source: lllinois Constitution.)

SECTION 7. COUNTIES AND MUNICIPALITIES OTHER THAN HOME RULE UNITS

Counties and municipalities which are not home rule units shall have only powers granted to
them by law and the powers (1) to make local improvements by special assessment and to exercise
this power jointly with other counties and municipalities, and other classes of units of local
government having that power on the effective date of this Constitution unless that power is
subsequently denied by law to any such other units of local government; (2) by referendum, to
adopt, alter or repeal their forms of government provided by law; (3) in the case of municipalities,
to provide by referendum for their officers, manner of selection and terms of office; (4) in the case
of counties, to provide for their officers, manner of selection and terms of office as provided in
Section 4 of this Article; (5) to incur debt except as limited by law and except that debt payable
from ad valorem property tax receipts shall mature within 40 years from the time it is incurred; and
(6) to levy or impose additional taxes upon areas within their boundaries in the manner provided by
law for the provision of special services to those areas and for the payment of debt incurred in
order to provide those special services.
(Source: lllinois Constitution.)

SECTION 8. POWERS AND OFFICERS OF SCHOOL DISTRICTS AND UNITS OF LOCAL GOVERNMENT
OTHER THAN COUNTIES AND MUNICIPALITIES

Townships, school districts, special districts and units, designated by law as units of local
government, which exercise limited governmental powers or powers in respect to limited
governmental subjects shall have only powers granted by law. No law shall grant the power (1) to
any of the foregoing units to incur debt payable from ad valorem property tax receipts maturing
more than 40 years from the time it is incurred, or (2) to make improvements by special
assessments to any of the foregoing classes of units which do not have that power on the effective
date of this Constitution. The General Assembly shall provide by law for the selection of officers of
the foregoing units, but the officers shall not be appointed by any person in the Judicial Branch.
(Source: lllinois Constitution.)
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Drought and Drought Response Introduction

The word “drought” is a relative term, and is defined differently by different regions and sources. Webster's Dictionary
defines drought as “a long period of no rain”; though this is an inadequate definition for the water supply industry.
Wikipedia describes drought in stages and effects: “As a drought persists, the conditions surrounding it gradually worsen
and its impact on the local population gradually increases. Droughts go through three stages before their ultimate

cessation.

1. Meteorological drought is brought about when there is a prolonged period with less than average precipitation.
Meteorological drought usually precedes the other kinds of drought.

2. Agricultural droughts are droughts that affect crop production or the ecology of the range. This condition can
also arise independently from any change in precipitation levels when soil conditions and erosion triggered by
poorly planned agricultural endeavors cause a shortfall in water available to the crops. However, in a traditional
drought, it is caused by an extended period of below average precipitation.

3. Hydrological drought is brought about when the water reserves available in sources such as aquifers, lakes and
reservoirs falls below the statistical average. Like an agricultural drought, this can be triggered by more than

just a loss of rainfall.”

Defining Drought

As used in the water industry, "drought"” is a subjective and relative term. In most of the arid regions of Western states,
seven months of no rainfall (March through October) would not be labeled as a drought. In the Midwestern states, as few
as seven weeks without rain could be considered a drought. Similarly, an annual rainfall of 25 inches would be considered
a wet year in Mesa Arizona; and considered a severe drought in Waterloo lllinois. In addition, the water supply of many
western states is more dependent on snowfall in mountain ranges located hundreds of miles away, than the local rainfall.
Drought conditions and appropriate response is specific to a region and the local conditions. Below are a few examples of

different drought definitions used in different locations.
South Carolina Department of Natural Resources (official state web site):

“Drought is a period of time with less-than-normal rainfall. No region, including South
Carolina, is immune to the possibility of drought. Droughts are naturally occurring events. It is
often difficult to determine when a drought has begun or ended. The seriousness of a
drought depends upon geographic location, weather patterns, soils, water use patterns, and
overall water quantity. The greater the demands placed on an area's water resources, the
more serious the drought. Recovery from drought may take months or sometimes years of
above average precipitation. There are different kinds of drought. A meteorological drought
occurs when precipitation consistently falls short of average levels for periods of months or
years. A hydrological drought occurs when the amount of water needed by crops for growth

exceeds the amount available in the soil.”

California Department of Water Resources, Urban Drought Guidebook:
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“In the most general sense, drought is a deficiency of precipitation over an extended period
of time, resulting in a water shortage for some activity, group, or environmental sector.
Whatever the definition, it is clear that drought cannot be viewed solely as a physical
phenomenon. A water shortage occurs when supply is reduced to a level that cannot support
existing demands. Natural forces, system component failure or interruption, or regulatory
actions may cause these water shortages. Such conditions could last two to three months or

extend over many years.”
City of Phoenix Arizona (official city web site):

“Though definitions vary, drought is generally interpreted as a set of complex physical and
sociological influences over a large geographical area. It is not a distinct event, such as a
hurricane, a fire, or a flood, but a combination of many coincidental factors working together
over a period of time. In simple terms, a drought occurs when water supplies cannot meet
established demands for a period of time that cannot be defined.

In its broadest sense, drought can be caused by seasonal or multi-year weather conditions, a
curtailment of delivery from raw water suppliers because of water quantity or quality
problems, a supply deficiency due to water supply system structural failure, or any of a
number of natural or man-made situations. A supply insufficiency occurs when the water
available in an area is not sufficient to meet immediate unrestricted demand. While drought is
usually systemic and regional in nature and of indeterminable length, a supply insufficiency
may be system-wide or very localized, can be of relatively short duration, and may be caused
by unforeseen increases in water demand or failure of a localized part of the storage or

delivery system to provide a sufficient unrestricted supply of water.”

To most water suppliers, a drought is defined as much by the demand for the water as by the availability of water. Rainfall
or lack thereof is no longer the sole factor is declaring a drought. Some droughts are caused by unusual demand
increases even when the water supply is at normal levels such as: hot dry summers causing increased irrigation needs.
Whatever the reasons for the drought, the water supplier must take action to mitigate the effects of the water shortage and

assure a reliable water supply is available to meet the health and safety needs of the community.

"And it never failed that during the dry years the people
forgot about the rich years, and during the wet years they lost all
memory of the dry years. It was always that way."

- John Steinbeck, East of Eden

Drought Response

When drought occurs, the water supplier and community must take action to reduce the demand for water. While
increasing water supplies would be of benefit, most such remedies require more than 5 years to plan and construct new
reservoirs, canals, and/or groundwater sources. Reducing water demand can result in significant positive effects within
only a few days. A drought response plan can be implemented where good pre-planning has already laid the groundwork

for actions.

It is important to prepare a drought response plan before a drought occurs. This allows time for the plan to receive public
review and comment while not in a crisis mode. Contingency planning before a shortage allows selection of appropriate
responses consistent with the varying severity of shortages. Most water utilities and communities define different stages
(severity) of drought, and appropriate action for each stage. Public outreach and education programs should be prepared
in advance, with printed materials readily available for distribution.

Voluntary action from water users can result in up to 25% water use reduction for short periods of time. Mandatory
restrictions have resulted in as much as a 40% reduction of water use. This savings effect is directly related to: a) the
public’s belief that the emergency is real; b) the public clearly understands the actions required to reduce water use; and c)
the active enforcement of mandatory water use restrictions. It is very important for water suppliers to understand the public
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seldom sustains the voluntary water conservation levels more than a few months. Drought response actions, even
mandatory water use restrictions are designed to be suspended once the drought is deemed over. Drought response
programs and water efficiency programs are two very different actions for two different problems.

Water efficiency programs are designed to effect long-term (even permanent) water use reductions; drought response is
designed to solve short term water supply deficits. Water efficiency programs can reduce the impact of subsequent
droughts, but water efficiency strategies continue beyond the term of a drought. Water efficiency planning is usually based
on the economics of avoided costs or least cost planning. Drought response is meant to solve an emergency supply
shortfall; thus, does not always need to be justified by avoided costs.

Drought Guidance and Resources

California Department of Water Resources provides and excellent guidebook for drought planning and mitigation. You can
view and download a copy of their 2008 Urban Drought Guidebook here. Additionally, a March 2010 update has been
released and is available for download - CA 2010 Drought Report Update.

The National Drought Mitigation Center at the University of Nebraska U.S. Drought Monitor serember ;e
was established in 1995 and offers updated information on drought
conditions, planning, and response actions. The National Drought - ,
Mitigation Center hosts the U.S. Drought Monitor which releases
updated drought maps on a weekly basis each Thursday.

The 2003 GAO report on freshwater supply and states' view on potential
federal assistance in times of shortage.

California 20x2020 Draft Water Conservation Plan (April 2009) e b e A S
Association of California Water Agencies (ACWA) - California Drought - Actions Taken by Local Agencies

California Urban Water Conservation Council Drought Site
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Guiding Principe

The Alliance for Water Efficiency 1s committed to promoting the efficient and sustainable use
of water. Cionserving water and using water efficiently is critical to ensuring that water resources
are available now and in the future to support healthy economies, ecosystems, communities

and individuals.

. The Alliance for Water Efficiency uses the following principles to guide its research, advocacy,
£ mlaIlCC outreach and educational efforts.

Jor Water
Efficiency

Significant opportunities exist for increasing water efficiency and water conservation.

Everyone has a responsibility to use water efficiently and not waste water.

Saving water helps save money and reduces future water supply and
P.O. Box 804127
Chicago, IL
60680-4127

infrastructure costs.

PR Saving water helps save energy and reduces climate change impacts.

(773) 360-5100

TOLL-FREE
(866) 730-A4WE

Maintaining the sustainable, natural function of our water resources is essential
to their continued use for all living things in this and future generations.

FAX
(773) 345-3636

Water efficiency and conservation best management practices are essential to
restore impaired water resources.

Water efficiency and conservation are fundamental resource planning tools and
should be considered equally with other means of meeting our water needs.

Cost-effective water efficiency and conservation options should be maximized
prior to developing new sources of water.

Water supply and water/wastewater services should be priced at full cost of
development, treatment, and distribution, including depreciation.

-N-N-N-B-B1-0|]

0 In all its efforts, the Alliance will strive to:

a. Engage all stakeholders involved in resource efficiency issues.

b. Actively build and promote productive and positive relationships among
stakeholders.

c. Promote increased scientific rigor for analysis and verification of water efficiency
and conservation programs.

d. Develop and promote water-conserving best management practices that increase
the efficiency of water use.

e. Promote strong water efficiency codes, uniform standards, incentives
and policies.

f. Promote the inclusion of the best available water efficiency technology,
designs and practices in all green building programs.

g. Stand as the premier source of information on water efficiency and conservation
programs, products, and policies.

h. Achieve climate neutrality.

1. Urge the Alliance membership to commit to practicing these principles in their
own organizational activities.
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Standards & Codes for Water Efficiency

Standards and codes for plumbing,
equipment, appliances, and green building
are important in advancing the development
of water efficient practices and products and
in assuring the longevity of water savings.
The Alliance for Water Efficiency participates
in all of the key codes and standards-making
organizations to ensure that the most water-

efficient and cost-effective practices,
products, and technologies are recognized.

What are Standards?

Webster's defines a standard as: “...something set up as a rule for
measuring or as a model to be followed...” In the world of water-
efficient products, standards (or “rules for measuring”) are necessary to
establish standard dimensional requirements and the minimum
performance level for all manufacturers to meet with their products.
Compliance with established standards, however, is voluntary. That is,
until such time as an American National Standards Institute

(ANSI) consensus standard is adopted into law by regulation (e.g.,
building codes) or legislation (e.g., the National Energy Policy Act —
EPAct), the standards have no force of law.

Once adopted, however, new products from new manufacturers
entering the U.S. marketplace, or new product models introduced by
existing manufacturers, must be measured against the relevant
standards and meet specified minimum requirements in order to be
sold in the marketplace or installed in buildings.

Many different U.S. organizations are approved by ANSI as standards-
writing bodies, having met certain stringent requirements. Standards
committees and project teams are comprised of a variety of
stakeholder interests, and they are required by ANSI to maintain a
“balance” of those interests. As such, these groups include
representatives of manufacturers, laboratories, government, private
sector consultants, and others. Generally speaking, standards (and
their implementing codes) have focused primarily on protecting public
health and safety. In the past 20 years, though, the goal of achieving
water use efficiency has been added to the process in many cases.

Latest Information

Plumbing Codes - Introduction and
Background

Plumbing Standards - Introduction and

Background

Green Building and Water Efficiency
Introduction

Green Building Programs - Introduction

and Background

Appliance Industry and Efficiency

Organizations Agree on New Standards

Toilet Performance Testing -
Information and Results

AWE Resource Library



Learn more about plumbing standards here.

Learn more about green building standards here.

What are Codes?

In addition to standards, plumbing and building codes play an important
role in governing the installation and use of water-efficient products.
Codes are promulgated by code authorities and adopted by
jurisdictions to protect the health and safety of the citizens. It is
important to note that, whereas the national standards approved by
ANSI are voluntary consensus-based standards, the codes (which may
or may not adopt the national standards by reference) are usually

mandatory within the jurisdiction that adopts them.

Like the standards process, the model codes process is complex.
There once were five different plumbing code development
organizations in the U.S., but mergers have reduced this number to
only two key groups. The International Association of Plumbing and
Mechanical Officials (IAPMO) produces the Uniform Plumbing Code
(UPC), and the International Code Council (ICC) produces the
International Plumbing Code (IPC). In general, the IPC is more
prevalent in the eastern part of the US, and the UPC is more prevalent
in the west. Both model codes continuously evolve as a result of
constant amendments. Public participation in the amendment process
is encouraged by both organizations. Each of the code-authoring
organizations follow a 3-year development cycle to update and publish
their respective model codes. When the new updated version of the
code is published, IAPMO and ICC encourage all of the jurisdictions to
adopt the newest version of the code.

The model plumbing and building codes themselves have no legal
status until adopted by jurisdictions such as cities, counties and states.
Where adopted, the codes become as local ordinances and laws. All
jurisdictions can amend the model code before and after adoption, and
some do this to better suit local conditions.

For further information on the code process, go here.

EPAct

The National Energy Policy Act of 1992 (EPAct 92) sets maximum
water consumption standards for showerheads, faucets, urinals, and
toilets; pre-rinse spray valves (PRSVs) followed in 2005. Just how
those standards are manifested in fixtures (toilets and urinals) and
fixture fittings (faucets, showers, and PRSVs) is a function of standard
setting and the adoption of those requirements into the plumbing codes
as noted above.

Resources

U.S. National Efficiency Standards (fixtures and
appliances)

The following link navigates to a PDF document that lists National
Efficiency Standards for 14 water-using fixtures and appliances. The
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document also lists specifications for WaterSense, Energy Star, and
the Consortium for Energy Efficiency, and includes links to related
resources.

National Efficiency Standards and Specifications for Residential and
Commercial Water-Using Fixtures and Appliances

U.S. "Green" Specifications for Indoor Fixtures and
Appliances

Various "green" standards and guidelines exist for plumbing fixtures
and appliances beyond the U.S. National Standards. These standards
and guidelines may be part of voluntary programs such as WaterSense
Single-Family New Homes and USGBC LEED for Homes, or codes
such as the IAPMO Green Plumbing and Mechanical Code
Supplement and the ICC International Green Construction Code. The
linked PDF below contains information on specifications for a variety of
standards, codes, and voluntary initiatives.

Water Efficient Indoor Products and Systems - Standards, Codes, and

Voluntary Initiatives
Impact of Standards on Water Infrastructure Investments

AWWA (2001) Impact of the National Plumbing Efficiency Standards
on water Infrastructure Investments
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Standards & Codes

Background Information on Plumbing Standards

Plumbing standards are one key avenue to advancing water efficiency in plumbing fixtures and fixture fittings. Since 1994,
water utilities have become more aware of and involved in this standard-setting process. The Alliance is one of those
interests represented in the processes, and works aggressively to help the evolution toward more efficient products. There

are numerous committees and teams that develop ANSI-approved plumbing fixture standards, such as the following:

¢ ASME A112.19.2-2008/CSA B45.1-08 — Ceramic Plumbing Fixtures

* ASME A112.19.5-2011/CSA B45.15-11 — Flush valves and spuds for water closets, urinals, and tanks

¢ ASME A112.19.14-2006 — Six-Liter Water Closets Equipped with a Dual Flushing Device

¢ ASME A112.19.10-2003 — Dual Flush Devices for Water Closets (after-market devices)

¢ ASME A112.19.19-2006 — Vitreous China Nonwater Urinals

* ASME A112.18.1-2010/CSA B125.1-10 — Plumbing Supply Fittings

¢ ASSE 1002 — Anti-siphon Fill Valves (Ballcocks) for Gravity Water Closet Flush Tanks

¢ ASSE 1016 — Performance Requirements for Automatic Compensating Valves for Individual Showers and
Tub/Shower Combinations

* ASSE 1037: Performance Requirements for Pressurized Flushing Devices (Flushometers) for Plumbing Fixtures

¢ CSA B45.5-10/IAPMO Z124-10 — Plastic plumbing fixtures

« Back to Codes & Standards
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Codes & Standards

Background Information on Plumbing Codes

In addition to plumbing standards, plumbing and building codes play an important role in governing the installation, use,
and maintenance of water-efficient products. Codes are promulgated by code authorities and adopted by jurisdictions in
order to protect the health and safety of the citizens. Whereas the national standards approved by the American National
Standards Institute are voluntary consensus-based standards, the codes (which may or may not adopt the national
standards by reference) are mandatory within the jurisdiction that adopts them.

Several areas are of current interest to water-efficiency practitioners. For example, research is underway to investigate hot
water distribution systems within residential dwellings and commercial buildings. The ultimate goal is to amend the
plumbing and building codes to require that certain efficient design and construction practices be incorporated into new
buildings. These design changes are intended to reduce the amount of water and energy lost with existing design and
construction practices. The process of amending plumbing codes to achieve resource efficiencies is laborious, usually
contentious, and in need of support from the water stakeholders. The Alliance’s representation in the plumbing code
development process helps ensure that water efficiency is considered a priority alongside health and safety. The plumbing
codes themselves have no legal status until adopted by jurisdictions such as cities, counties and states. Where adopted,
the codes become as local ordinances and laws. All jurisdictions can amend the code before and after adoption, and some
do this to better suit local conditions. For example: a city in a Montana would probably amend the code to increase
measures to protect pipes in buildings from freezing in harsh winters, while a city in Florida might require measures to resist
the corrosive conditions of brackish water prevalent in the area. Except for these special conditions, jurisdictions usually
adopt the code of choice (UPC or IPC) as it is written. Each of the codes contains more than 400 pages of complex
requirements; unfortunately, few jurisdictions have the ability to review and analyze every single provision before adopting
the code as law.

The basis of the codes dates back to the early 1900s when water was plentiful in high population areas. The lack of proper
sanitation was of greater concern, as disease was rampant in large cities. Water was needed to move the waste out of the
cities — and water was considered a cheap and plentiful resource. While the codes have been updated through the years
to reflect federal laws (such as the National Energy Policy Act), the codes have never implemented measures solely to
ensure water efficiency. In the past, sanitation and safety was the primary focus of the IAPMO and ICC in the code
process.
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Green Building Guidelines & Standards

Background Information - Green Building Guidelines & Standards

There is a clear link between the efforts of the water efficiency community and the green building movement. Particularly in
residential green building programs, a significant opportunity exists for partnership in areas of hot water plumbing design,
high-efficiency plumbing fixtures and appliances, and outdoor landscaping and irrigation system design. Most green
building initiatives focus on energy efficiency and sustainable materials construction. Water efficiency is not yet a prominent
piece of many existing green building programs, although that has begun to change.

The U.S. Green Building Council (USGBC) has been a leader in the green building movement. Their LEED
program (Leadership in Energy and Environmental Design) is the most prominent and well-known of the green building
programs. There are, however, a number of other green building standards either extant or emerging.

Typical water use efficiency categories within many of the national green building programs (guidelines and standards)

include:

. Plumbing fixtures and fixture fittings

. Residential appliances (clothes washers, dishwashers)

. Water treatment equipment (softeners, filtering systems)
. Landscape & landscape irrigation

Pools, fountains, and spas

. Cooling towers

. Decorative and recreational water features

© N oUW N P

. Water reuse & alternate sources of water (graywater, rainwater and stormwater, cooling condensate and cooling
tower blowdown, foundation drain water)
9. Specialty processes, appliances and equipment (food service, medical, laboratories, laundries, others)

10. Metering & submetering

11. Once-through cooling

12. Vegetated green roofs

13. Building water pressure
Green building water conservation strategies under LEED and other similar programs typically fall into five categories:

« Efficiency of potable water use through better design/technology (fixtures, appliances, processes, equipment,
HVAC, and other systems).

< Capture of gray water — non-fecal waste water from lavatory sinks, bathtubs, showers, washing machines, etc. —
and use for irrigation.

* On-site storm water capture for use or groundwater recharge.

« Rainwater capture and reuse.

¢ Recycled/reclaimed water use, including on-site treatment of non-potable water.
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Green Building Guidelines: USGBC - LEED Program
The USGBC estimates that a 30% indoor and a 50% outdoor water savings is possible and commonly achieved. Irrigation
and Indoor Water Use Reduction were two of the most common “credits” earned by LEED aspirants, due largely to the
‘ease’ with which the indoor credits could be obtained. This was due, in part, to the fact that LEED allowed baseline faucet
flow rates in VIOLATION of the model plumbing codes and national standards, thereby making water use ‘reductions’ from
a false baseline water use relatively easy! LEED failed to recognize that the national standard (incorporated by reference
into the codes) provided for a 0.5 gpm flow rate for non-residential lavatory faucets. The USGBC finally acknowledged that
they had made an error in earlier versions of LEED and finally corrected this mistake in LEED 2009.

In addition to correcting the baseline water use error in 2009, LEED also incorporated a pre-requisite into their system that
called for a 20 percent reduction in indoor water use before earning any LEED credits. This one significant measure made
water use efficiency a high priority item within LEED.

National Green Building Standards

It is important to understand the difference between green building standards and green building guidelines. While
guidelines provide thresholds for efficiency, they are not generally written in code-adoptable language, and compliance is
usually voluntary. Standards, on the other hand, provide definitive efficiency thresholds, are written in language that is
enforceable, and are readily adopted by reference into codes and other regulations as mentioned above.

For example, the well-entrenched LEED Program consists of a set of guidelines that designers and builders may voluntarily
choose to comply with (although some jurisdictions are choosing to mandate compliance with LEED to some level and use
credits as the measure of compliance). As such, these guidelines are not generally written in language suitable for direct
adoption or reference as codes or other regulations.

Currently, national green building standards include these initiatives, each of which was or is being developed through
the ANSI (American National Standards Institute) consensus process as an American National Standard:

¢« ASHRAE ANSI Standard 189.1 Standard for the Design of High-Performance Green Buildings Except Low-Rise
Residential Buildings

* Green Globes-Green Building Initiative (GBI) ANSI Standard 01-2008: Green Building Assessment Protocol for
Commercial Buildings

* ASHRAE Proposed ANSI Standard 191 - Standard for the Efficient Use of Water in Building, Site and Mechanical
Systems

Comparisons of the provisions of these three ANSI standards with the requirements of the model ‘green’ codes are shown
in the following four tables:
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NATIOMNAL GREEN BUILDING STANDARDS, CODES, & GUIDELINES
with water use efficiency provisions
Guidelin inimum

Appendix F

= Residental & non- Minirowum o L v
California: CalGreen residential Code Yes thresholds | Became effective in 2011
LEED 2009 mandates 20% teduction
USGEC LEED-NC etal All expept Blngle Guidelines Mo Fetecuiiie-4 from basaline; 2012 version in
Family Residential points Sevaloprar
e Single Family "
USEBE LEED-Homes Residential (SFR) Guidelines o Both Active = being updated
Residential above 3
Green Globes — Grean Bldg " = Final stanciand ANSl-approved
Initiative 01-200P B £ 8] PN Biaratare TeA Poinis | published in Apeil 2010
cormmencial
Residential above 3 Firad standand ANS-approved
ASHRAE 51891 - High stories + all ANS| Standard Vs Mirimumn published in January 2010, now in
Pedormance Bulldings ool thresholds Srprplicon
ASHRAE 191 - Water . 3 Minirnamm Process began July 1, 2008, provigions
Efficiency All leceapd SFR PN StRnan Yes threshalds being drafied
1S 700 - MAHE Green Bidg i = Fimal standard ANS-approved,
Standard for Homes Resderbal  [SNEEEES b Paints | published in Jan 2008 as ICC-700
IAEMO Green Blumbing & Res‘;i':e':'fg‘ﬁ"e 3 £ s Minimum | Completed and published in Febnuary
Mechanical Code Supplement s 12 thressholds 2010, First update in process
Residential above 3 Wnirmm Development undersay. 2nd draft con-
10 Grean Construction Code Staries + all Coda s themsholds sudived redeasad fof pubiic comment in
commercial 2011, puiniish 2012
LS. EPA WalerSense for Minirmesm Final specification isswed in December
New Hames Feegsdential Guidelines Mo thresholds 009
Updated: Cetober 20711 @ 20r10-2011 Koeller & Company Prep by John Koeller

NATIONAL GREEN BUILDING STANDARDS & CODES
Comparison of specific water use efficienc

rovlsians maximum water use

PLUMBING
o HET 128g | HET:128g | el lsi”ng;
HET: 1.28g HET:1.28g | HET:1.28g
Commaercial tollels (per 1.6g 16
] Bg
flushy)
HEL: 0.5g +

Urinals (per flush) HEU: 0.50 HEU: 0.5g HEU: 0.5g | HEU:0.5g HEU: 0.5g WatesSense (if 2

flushing urinal)
Residential & commercial 15 gpm +
“private” lavalory fauceis 1.5gpm** 1.5gpm 1.5gpm 1.5gpm 1.5gpm p
{per minute) WaterSense
Commercial “public”
lavatory faucets (per min.) G.4gpm 0.5gpm 0.5gpm 0.5gpm 0.5 gpm
[ ial meteri
hz::"x;:fr :;ihf'.rl‘?: 0.20 gpe 0.25 gpe 0.20 gpe 0.25 gpe 0.25 gpe
Residential kitchen faucets pr.
{par minute) 1.8 gpm 22gpm 22gpm 2.2gpm
Residential showerheads 2.0 gpm +
(per minute) 2.0gpm 2.0gpm 20gpm 25gpm 2.0 gpm WaterSense
Residential showering com- , .
partment = size incrament 2600 sq.in. | 3000 sq. in, 1800 sq. in.
Commercial pre-rinse spray
valve (par minada) 1.3 gpm 1.3 gpm 1.6 gpm 1.3 gpm

*Prescriptive opfion only

**Also a minimum flow rate of 0.8 gpm at 20 psi

***Kitchen faucets may "temporarily” flow at 2.2 gpm, but must default to 1.8 gpm maximum
****Matering faucets have no flow rate masimum

Lipdated: June 2041 & 2010-2011 Koaler & Company

Prep by John Koalber




MNATIONAL GREEN BUILDING STANDARDS & CODES
Comparison of specific water use efficienc

Appliances, Equip-

ment, Irrigation &
Alternate Water

HE

provisions — maximum water use

Appendix F

Residential disiwasher : Energy Star & Energy Star &
(total water per full cycle) fde“;n’*;‘;fa“ S8gal-22L | 5.0gal—19L Star Energy Star Energy Star
Residential clothes washer | - e s Energy Star & Energy Star & Energy
(water factor) ) | 60gal-23 | 45gal-17L Star Energy Star Energy Star
Graywater treatment Paoints
{futuire) Encouraged through the treatment | avaitable for
Eyslem and use of alternate (non-potable) use of S’?::::ﬁﬂ’::::m;ﬁg‘:ﬁ:::m
i i sources of water altermate
Raimwater harvesting (Feiture) dciireas
. Mon-
"“;anh:r' ET-based; smart ET;tbtaﬁd' mandatery | Only as relaled to treatment & use
Landscape irrigation e technology, Smart 18 | provisions, of water from alternate sources;
irmigation con- ; s | lo0y: restrie- pestine. fic tand >
trolters req'd feaciona on tions on turf rastrictions S0m: spaaie i siat bl
To usa potabla
Water features (fountains, Use alternate water sources (non- \E:;fg‘um walar, must
el table); recirculation required co with 1
) po ) = {non-polable) mﬁjl'-:'::yﬂadj\'ﬂ
Demand-mnitaied
Permitted where | '8erersten rewd
ter use § gal
— watr rrdness | T e e
esidential waler softeners = 8 grainsfgalion 0t hirdnite
femoved; salt
(137 maiL} efficiency
== [ requirements
Water-powered m"”'p"::”d
Water-powered pumps Sump pumps pl:hmib'rbe-d” 3 gf;pk
prohibited for amergancy

*Prescriptive option only

Updated: June 2011

£ 2010-2011 Koeller & Company

NATIONAL GREEN BUILDING STANDARDS & CODES

Metering and

ific water use efficienc

provisions — maximum water use

Prep by John Koallar

Commercial Food CalGreen®
Service
Yes, where
Sub-metering tenant water =100g™ + all Yes, where Yes, whara Yes, whera AN G
use (usage per day) bldgs whara =1,000 g =1,000g >500 g
>1000g
Sub-melering processes —
industrial/commaoncial ?f:'n"égere Y:f'o‘;?m Y::'D“O'gem Yf:'o\;gam
(usage per day) Mg Al g 000 g 000 g
Yes, all
g Yos, where Yes, Yes, Yes, o
Sub-melering irigation »1,000sqft | »25000sqRh | >10,000sqft 15,000 sg.ft. utormaiic
systems
— Require remote data ; .
ﬁ::ﬂ;”g:::x faDa::m communication to cantral system, C“"": ':'f‘::’nt: ;""fiﬁ';"dm
ge = recording hourly consumption data ¥ 9
Commercial food service — Enargy Star Energy Star Energy Star Energy Star
ice makers {air cooled) {air cooled) {air coolad) {air cooled)
Commercial food service = (defers to Caif
food steamers (por hour) Energy 209 2ng 209 20g
5 b Comimission Energy Star OR
dcjzm:;asﬁimw Baryice on food service Energy Star Energy Star Energy Star maet specified
apphances) thrashalds
Commercial feod service =
combination ovens {per 1og i0g 10g g
hawr)
Max fiow per min
Commercial food service - equal ta the 10
dipper wells (per minute) capacity of the vg
AW

"Prescriptive option only
“*Mon-residantial only
Updated. June 2011

© 2010-2011 Hoeler & Companmy

Resources

U.S. National Efficiency Standards (fixtures and appliances)
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The following link navigates to a PDF document that lists National Efficiency Standards for 14 water-using fixtures and
appliances. The document also lists specifications for WaterSense, Energy Star, and the Consortium for Energy Efficiency,
and includes links to related resources.

< National Efficiency Standards and Specifications for Residential and Commercial Water - Using Fixtures and
Appliances

U.S. “Green” Specifications for Indoor Fixtures and Appliances

Various “green” standards and guidelines exist for plumbing fixtures and appliances beyond the U.S. National Standards.
These standards and guidelines may be part of voluntary programs such as WaterSense Single-Family New Homes and
USGBC LEED for Homes, or codes such as the IAPMO Green Plumbing and Mechanical Code Supplement and the ICC
International Green Construction Code. The linked PDF below contains information on specifications for a variety of
standards, codes, and voluntary initiatives.

« Water Efficient Indoor Products and Systems - Standards, Codes, and Voluntary Initiatives

Other

Appliance Industry and Efficiency Organizations Agree on New Standards
Read More >>

Background information on Plumbing Codes
Plumbing Codes and Water Efficiency

Background information on Plumbing Standards
Plumbing Standards and Water Efficiency

Latest MaP and UNAR Toilet Testing Results and Information
Toilet Performance Testing and Fixture Ranking

Home | Resource Library | Join Us | WaterSense | News | Calendar | Forum | About Us | Contact

Copyright © 2010 Alliance for Water Efficiency. All Rights Reserved. Optimized for Viewing with Microsoft Internet Explorer.
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Green Building and Water Efficiency Introduction

Is your water turning green? We hope so! But what is Green? What is Sustainable?

Today, everyone seems to be talking “green” and “sustainable”. When it comes to
water-efficiency and water conservation, these terms represent extremely important
trends affecting design professionals, building owners and managers, manufacturers,

end-users, water utilities, government and certainly the water-efficiency practitioner.

Opinions and definitions vary from individual to individual on the meaning of the terms
“green” and “sustainable”. The Alliance for Water Efficiency offers a few definitions
from other sources to improve understanding of what is meant by these terms.

Definitions
Green Building -

A holistic approach to design, construction, and demolition that minimizes the building’s impact on the environment, the
occupants, and the community. (California Building Standards Commission)

Sustainable Development -

¢ A pattern of resource use that aims to meet human needs while preserving the environment so that these needs
can be met not only in the present, but in the indefinite future. (Wikipedia)

« A systematic approach to achieving human development in a way that sustains planetary resources, based on the
recognition that human consumption is occurring at a rate that is beyond Earth's capacity to support it.
(Answers.com)

¢ A practice that ‘meets the needs of the present without compromising the ability of future generations to meet their
own needs’ (1987 UN Convention on Environment and Development)

Guidelines and Standards

Many jurisdictions (municipalities and other local authorities and state governments with the power to mandate, approve,
disapprove, or influence project design and construction) are developing guidelines and minimum standards for new
construction and renovations. These actions mandate or “suggest” design or construction practices, technologies,
performance thresholds and metrics in a variety of categories including, but not limited to:

Category Generally inclusive of...

Siting and Site Sustainability |[Site selection, site development, stormwater control,
landscape, mitigation of heat island effect, and light
pollution reduction.
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Energy Efficiency and Metering

Energy efficiency for buildings and appliances, for on-site
renewable energy systems, and for energy metering.

Indoor Environmental Quality

[Indoor air quality, ventilation, environmental tobacco smoke
control, outdoor air delivery monitoring, thermal comfort,
building entrances, acoustic control, daylighting, and low
emitting materials.

IAtmosphere, Materials and
Resources

Construction waste management, refrigerants, storage and
collection of recyclables and hazardous materials, and
reduced impact materials; life cycle analyses and
assessment; transportation of materials.

Construction and Operation
Plans

Building commissioning, building acceptance testing,
measurement and verification, energy and water use
reporting, durability, transportation management, erosion
and sediment control, construction, and indoor air quality
during construction.

\Water Use Efficiency and
Metering

(see below)

Typical water use efficiency categories within many of the national green building programs include:

¢ Plumbing fixtures and fixture fittings

« Residential appliances (clothes washers, dishwashers)

« Water treatment equipment (softeners, filtering systems)

« Landscape & landscape irrigation

* Pools, fountains, and spas
¢ Cooling towers

* Decorative and recreational water features

* Water reuse & alternate sources of water (graywater, rainwater and stormwater, cooling condensate and cooling

tower blowdown, foundation drain water)

« Specialty processes, appliances and equipment (food service, medical, laboratories, laundries, others)

* Metering & submetering
¢ Once-through cooling
* Vegetated green roofs

¢ Building water pressure

It is important to understand the difference between green building standards and green building guidelines, because while
guidelines do provide thresholds for efficiency, compliance is usually voluntary. On the other hand, standards provide

definitive efficiency thresholds, but are written in language that is enforceable and is also readily adopted by reference into

codes and other regulations.

For a more complete discussion of guidelines vs. standards and for a comparison of the provisions within the various

national initiatives, go here.

Water efficiency practitioners must become involved in the larger green building task. Because many local green building
programs fail to consider or emphasize water efficiency, instead focusing on other important environmental issues, there is

a need to bring water efficient practices, designs, and products to the attention of the sponsors and originators of these

programs.
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Here are some suggestions for increasing the profile and influence of water efficiency in these efforts:

« Learn about and monitor the green building programs that are operating in your area, including both voluntary
guidelines and mandates that might be promulgated by your local municipalities.

Actively seek out and provide advice and input to local governments, the programs, and their managers on water
efficient practices and technologies and their importance to local area sustainability. The Alliance recommends a set
of water-efficiency thresholds for a range of applications that can be employed for that purpose.

Monitor the national standards that are likely to be candidates for adoption (and enforcement) by the local
authorities within your own area and by your state government. Where the local or state mandates are still being

considered and developed, provide advice from a national viewpoint in order to achieve commonality.

« Be observant for greenwashing and the tendency to endorse or adopt practices, products, and initiatives that, in
fact, are water wasting. To recognize legitimate practices and products and discern when greenwashing is
occurring, always look for independent studies that verify the claims made for water efficiency by the advocates of
those practices and products. Ask manufacturers to substantiate their claims with real world proof of savings and

consumer acceptance.

Home | Resource Library | Join Us | WaterSense | News | Calendar | Forum | About Us | Contact

Copyright © 2010 Alliance for Water Efficiency. All Rights Reserved. Optimized for Viewing with Microsoft Internet Explorer.
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Alliance
& > |, Water

Fixture, Fitting,
Appliance, or
Equipment

Water Closet (Tank-type)

Efficiency

Probable

Application

Residential & Light
Commercial

AWE Template of Suggested Water Use Thresholds - Gallons

Reference Standard or
Specification (if any)

WaterSense specification for HETs:
www.epa.gov/watersense/docs/spec_het
508.pdf

Recommended
Threshold of
Water Use
(maximum)

1.28-gpf effective
flush volume

Other Parameters

Applies only to tank-type
fixtures

Support WaterSense. Fixture must be certified
in accordance with WaterSense requirements;
category includes light commercial applications.

For information
comparison only:
Threshold prescribed in
ASHRAE ANSI Standard
S$189.1 for high-
performance buildings

WaterSense (1.28 effective
flush volume)

Water Closet
(Flushometer valve/bowl)

Non-Residential

ASME A112.19.2-2008/CSA B45.1-08 &
related stds for valves; WaterSense
specification applies to determining
effective flush volume for dual-flush
fixtures.

1.28-gpf effective
flush volume

Applies only to flushometer
valve/bowl| combination
fixtures (single- and dual-
flush)

Effective flush volume for dual-flush fixtures
determined in accordance with WaterSense
specification. NOTE: SEE AWE CAUTIONARY
STATEMENT REGARDING DRAINLINE
ISSUES ASSOCIATED WITH CERTAIN
TYPES OF BUILDING INSTALLATIONS

1.28-gpf effective flush volume

ASME A112.19.2-2008/CSA B45.1-08,

Support WaterSense when spec is issued and
finalized for flushing urinals. Category includes

Urinal All ASME A112.19.19, IAPMO Z124.9, and 0.5-gpf None at this time flushing and non-water urinals, but non-water 0.5-gpf
related ASSE std for valves urinals are not included in the first WaterSense
Notice of Intent (NOI) for Urinals.
WaterSense specification for Resid
: . Lavatory Faucets: _ _ - Support WaterSense by adopting their WaterSense (1.5-gpm max; 0.8
Lavatory Faucet Residential www.epa.gov/watersense/docs/faucet_sp 1.5-gpm 0.8-gpm minimum thresholds (max & min). gpm min)
ec508.pdf
Kitchen Faucet Residential ASME A112.18.1/CSA B125.1 2.2-gpm None Same as EPAct 92 maximum. 2.2-gpm
Could use the California list by the CEC if
necessary. That spec requires a maximum 30
. . second cleaning time when tested using ASTM F-
Pre-Rinse Spray Valve Commercial ASME A112.18.1/CSA B125.1 1.3-gpm None 2324-03 test method. Other jurisdictions are 1.3-gpm
currently using other metrics (i.e., 26 and 21
seconds).
WaterSense showerhead spec may be
Lower flow rates must be implemented in multiple phases due to the need
Residential & accompanied by automatic [to develop a full performance spec; phase 1 to
Showerhead Hospital ASME A112.18.1/CSA B125.1 2.0-gpm compensating valve tested & |establish a max flow rate possibly in the region 2.0-gpm
P Y certified to the same flow rate [of 2.0-gpm and a phase 2 may possibly define
or less. other performance metrics along with a lower
flow rate.
Ice Machine Commercial Energy Star None Energy Star only lists air- By specifying Energy Star, water cooled Energy Star

cooled machines

machines are automatically excluded.

NOTE: Other items may be added to this listing as threshold requirements are defined through a stakeholder input process.

Updated: August 30, 2010




Alliance
@M Water

Efficiency

bendix F

Fixture, Fitting,
iance, or

Probable
Applicati

App
Equipment

Residential & Light

Water Closet (Tank-type) Commercial

AWE Template of Suggested Water Use Thresholds - Litres

Reference Standard or
Spe if any)

WaterSense specification for HETs:
www.epa.gov/watersense/docs/spec_het5
08.pdf

Recommended
Threshold of
Water Use
(maximum)

4.8-Ipf effective flush
volume

Other Parameters

Applies only to tank-type
fixtures

Comments

Support WaterSense. Fixture must be certifed
in accordance with WaterSense requirements;
category includes light commercial applications.

For information and
comparison only:
Threshold prescribed
in ASHRAE ANSI
Standard S189.1 for
high-performance
buildings

WaterSense (4.8-1pf
effective flush volume)

Water Closet Non-Residential

ASME A112.19.2-2008/CSA B45.1-08 &
related stds for valves; WaterSense

4.8-Ipf effective flush

Applies only to flushometer
valve/bowl combination

Effective flush volume for dual-flush fixtures
determined in accordance with WaterSense
specification. NOTE: SEE AWE CAUTIONARY

4.8-Ipf effective flush

cooled machines

machines are automatically excluded.

(Flushometer valve/bowl) formula for effective flush volume for dual- volume fixtures STATEMENT REGARDING DRAINLINE volume
flush ISSUES ASSOCIATED WITH CERTAIN TYPES
OF BUILDING INSTALLATIONS
Support WaterSense when spec is issued and
ASME A112.19.2-2008/CSA B45.1-08, finalized for flushing urinals. Category includes
Urinal All ASME A112.19.19, IAPMO Z124.9, and 1.9-Ipf None at this time flushing and non-water urinals, but non-water 1.9-Ipf
related stds for valves urinals are not included in the first WaterSense
Notice of Intent (NOI) for Urinals.
WaterSense specification for Resid Lav
h " Faucets: ~ B - Support WaterSense by adopting their WaterSense (5.7-lpm max;
Lavatory Faucet Residential www.epa.gov/watersense/docs/faucet_sp 5.7-lpm 3.0-lpm minimum thresholds (max & min). 3.0-Ilpm min)
ec508.pdf
Kitchen Faucet Residential ASME A112.18.1/CSA B125.1 8.3-lpm None Same as U.S. EPAct 92 maximum. 8.3-lpm
Could use the California list by the CEC if
necessary. That spec requires a maximum 30
. . second cleaning time when tested using ASTM F-
Pre-Rinse Spray Valve Commercial ASME A112.18.1/CSA B125.1 4.9-lpm None 2324-03 test method. Other jurisdictions are 4.9-lpm
currently using other metrics (i.e., 26 and 21
seconds).
WaterSense showerhead spec may be
Lower flow rates must be implemented in multiple phases due to the need
Residential & accompanied by automatic |to develop a full performance spec; phase 1 will
Showerhead L ASME A112.18.1/CSA B125.1 7.6-lpm compensating valve tested & |establish a max flow rate likely in the region of 7.6-lpm
Hospitality i ) h
certified to the same flow rate | 7.6-Ipm and a phase 2 may possibly define
or less. other performance metrics along with a lower
flow rate.
Ice Machine Commercial Energy Star None Energy Star only lists air- By specifying Energy Star, water cooled Energy Star

NOTE: Other items may be added to this listing as threshold requirements are defined through a stakeholder input process.

Updated: August 30, 2010
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Appendix A

Water Shortage
Contingency Planning
Checklist

First Steps

* Designate water shortage response team leader

* Designate team members from each department or division
* Set priorities

+ Identify potential supplemental supply sources

* Identify potential interconnections

+ Identify regional suppliers for potential cooperative actions
+ Establish a community advisory committee

Supply

* Quantify worst-case supply (minimum) for next five or more years
— Local surface
— Wholesale

Groundwater

Recycled

— Other

Water Quality

* Project water quality changes by source
+ Identify water treatment devices necessary to use on degraded quality sources
+ Identify low-quality water sources and develop plan for blending

63
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64 DROUGHT PREPAREDNESS AND RESPONSE

Demand

Quantify worst-case demand (maximum) by season for next five or more years
— Single Family

— Multifamily

— Commercial

— Industrial

— Institutional

— Landscape

— Recycled

— Agricultural

— Wholesale

— New connections

Supply and Demand Balance

Quantify yearly shortage for next five or more years
— 2011
2012
2013
— 2014
2015

Increase Supply

Project possible supplemental supplies and carryover
Schedule well driller for new or rehabilitated wells
Plan to increase supplier efficiency

— Meters

System losses

System pressure

— System flushing

Supplier landscaping

Decrease Demand

Determine health and safety minimum supply

Plan Stage 1—public relations campaign and recommend customer actions
Adopt and publicize water-waste ordinance and time of day irrigation
restrictions

Make available nonpotable water stations for nonpotable uses

Review pricing structure and rates by stage

Select water allocation method by customer class and stage

Adopt restriction enforcement rules and penalties

Selected stage and customer class demand reduction programs to help customers
Plan for catastrophes with cascading failures — 50 percent supply shortage or
more

Complete Draft Water Shortage Contingency Plan

Establish stage triggers based on priorities and quantifiable supply availability
by source

Include carefully crafted flexibility to triggers

Identify lag-time and seasonal issues related to each reduction program
Establish structure and impacts of limited-number-of-days irrigation programs
Develop revenue plan to balance budget by stage
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Develop customer appeal procedure
Establish monitoring program to track water production and use

Community Involvement

Complete Draft Plan

Provide Draft Plan to community

Contact significantly impacted customers (agriculture, green industry, tourist
industry, etc.) and request input

Contact local suppliers and government agencies and request input

Hold at least three public meetings to receive comments on Draft Plan
Incorporate useful community suggestions into the Draft Plan

Adopt the final Water Shortage Contingency Plan

Supplier Capabilities and Resources

Establish required computer capabilities for billing, data tracking, and customer
support

Identify required changes to existing computer systems

Make required computer system changes and test thoroughly

Prepare customer information brochures

Meter reading

Leak detection

— Plumbing hardware recommendations and rebate programs

— Customer assistance programs offered by supplier staff

Identify needed new full-time and part-time contract staff

Procure space for additional staff and increased customer visits

Develop media contacts

Identify and purchase water conservation devices for distribution to customers
Develop training program for staff

Develop training programs for affected businesses

Establish water-waste and information hotline
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WATER CONSERVATION was once avoided by professionals in
the water industry. The notion of actively trying to sell less of
one’s product was considered ludicrous.

However, recent science indicates that climate shift is occurring
rapidly and that significant impacts to the environment will

be felt during this century. Among the first and most critical
impacts will be changes to precipitation patterns around the
world, including both prolonged periods of drought and more
intense—though less frequent—periods of rain. In mountainous
areas, snow lines are rising, a greater percentage of overall
precipitation is falling as rain rather than snow, and snowpack,
one of nature’s methods of storing water, is melting faster and
earlier in the season. These changes will affect water availability,
water resource management, water quality, capture and
storage strategies and many other factors critical to water and
wastewater utilities.

As a result, many water providers now find themselves grappling
with water resource and treatment/conveyance capacity
constraints. For those agencies, water conservation is beneficial
and in some cases essential. Successful conservation efforts
can also curb peak system demand, deferring the need

for construction of new treatment, storage and conveyance
facilities, as well as reducing energy costs and wastewater
infrastructure, allowing water utilities to focus on replacement
or rehabilitation of older existing infrastructure.



‘impacts will be changes to
precipitation patterns around the

~ world, including both prolonged

~ periods of drought and more intense
though less frequent—periods ¢




Conservation Outreach Strategy

he simplistic concept of a “water conservation program”
Tdoes not reflect the reality of how people use water

or how municipal water providers manage demand. In
reality, conservation communications are not a single initiative
but rather a portfolio of often interrelated but independently
operated programs targeting specific behaviors and market
segments.

It is important to understand that awareness and even belief do
not necessarily translate to a desired behavior. Conservation
hinges upon an action; that is, a program in which people
can participate or a regulation with which they can comply.
Effective conservation outreach efforts focus on bridging the
chasm between thought and action to induce behaviors such
as participating in an incentive program or complying with water
use regulations, such as mandatory irrigation restrictions. To
accomplish this, utility managers must think and behave like
marketing experts, identifying target audiences and selecting
paths and messages specific to their needs. In attempting to
speak to everyone, there’s potential to dilute the message so
much that no one receives it.

Water agencies can no longer use a cookie-cutter approach any
more than Procter and Gamble can market its diverse product
line using a single campaign. Therefore, this communications
plan will take a programmatic approach that relates specifically
to each facet of the water agency’s conservation program.

[4]



Conservation vs. Drought Response

here is an important distinction between permanent
Tconservation measures and drought response. Drought
response is a temporary measure, often enacted
during periods of severe resource challenges for a relatively
short time, whereas permanent conservation represents
a fundamental long-term shift in behaviors. This distinction
is important for several reasons. First and foremost, given the
natural inclination of the public to rally in times of crisis, people
are generally more accepting of short-term measures than
permanent changes.

Less intrusive drought response measures can often be made
permanent with few repercussions. An emergency can serve as
a trial to demonstrate that measures have little to no impact

on residents’ quality of life. Transitioning short-term measures
into permanent regulations can be an elegant way of achieving
sustained conservation without undue strain on the relationship
between utility and customer.

The distinction between permanent conservation and drought
response also has financial implications for water utilities.
Emergency measures are more painful fiscally in the short term,
while long-term conservation measures have more modest but
longer-lasting effects. Long-term conservation can be planned
for through the budgeting process so that any associated
revenue decrease is incorporated into the operating costs

of the utility.



Operational Objectives

Il effective public communication is designed to evoke
Aeither behavioral or perceptual change. While there may
be an overarching operational objective of reducing per
capita water use, no single communications initiative can
be correlated to that goal. Rather, the objectives must be
related to the individual water conservation programs, such
as participation in a program, compliance with the watering
schedule, etc., that can be translated directly to a reduction
in water use. Before a water agency’s leaders approve a
communications program, they should have some way to
quantify how much water they are “buying” through
the combination of outreach and incentive dollars.

Therefore, each program’s objectives must be evaluated
individually. It is incumbent upon the agency’s public affairs
staff to work with operations, conservation professionals where
such a function exists, or other appropriate technical staff in
establishing specific operational goals for each program. “As
much as we can get” is not an adequate target, either in terms
of participation or Return on Investment (ROI). Participation
should be measured either in whole numbers or market share,
while compliance with regulations should be measured as a
percentage based on either quantitative research, technical
data such as Firefly meter readings, an observational field
sample or a combination thereof.



Avoiding Conservation Backlash

ater utilities are sometimes surprised by backlash to
W water conservation outreach, particularly when it is

related to a compulsory measure, such as a mandatory
watering schedule or water use restriction. There is a certain
segment of the population that will actively resist any effort that
it believes may potentially affect quality of life, even if that belief
is unfounded. While critics of water conservation measures have
difficulty gaining traction for their positions—after all, who wants
to promote water waste—they will frequently attempt to paint
the sponsoring utility as hypocritical based
on its own water use practices.

This approach is often successful at generating media interest,
which may impact not only the water agencies but senior utility
management and local elected officials. For that reason, it is
critical that water utilities conduct a review of their own water
use practices, and those of relevant officials where feasible,
before publicizing new water use rules. By recognizing poor
water use habits, the utility both establishes itself as a leader
and inoculates itself against criticism.



Questions and Considerations

B

as a planning tool; when the communications program architects
are comfortable that they understand the answers, the likelihood
of successful implementation increases significantly.

efore initiating a communications program designed to elicit
behavioral change, it is useful to consider the key factors that
will contribute to its success or failure. The list below is useful

Who is the target
audience?

What are their
underlying
s0cio-economic
characteristics?

What is the most
efficient/ effective way
to reach them?

What are the barriers to
reaching that audience?
How receptive is the
audience to the new
behavior?

What are they
specifically being
asked to do?

Will they be provided
with any tools?

Is the program new, or
is it a revision of an
existing program?

How dramatic a
change from the
previous behavior

is being sought?

Is the utility asking for
a one-time action or
permanent change?

Is the behavior easy/
difficult, inexpensive/
costly, simple/
complicated?

Can people do it
themselves or will

they need professional
assistance?

What are the
consequences of

not doing it?

Will there be peer
pressure for or against
the proposed behavior?

G-11



Research and Evaluation

efficiency communications programs cannot be overstated.

T he importance of quantitative research to effective water

Many of the questions above can only be answered through
quantitative surveys. Properly conducted research serves five
primary needs:

(=] [=] [=] [~] [=]

Answering many of the questions and considerations
outlined above

Identifying specific target audience demographics to
maximize advertising efficiency and messaging

Identifying barriers to participation and evaluating the
potential effectiveness of different outreach strategies

Evaluating the effectiveness of various executions to
enable course adjustments

Quantifying the effectiveness of outreach efforts and
isolating factors that contribute to or detract from an
initiative’s success

Many agencies are reluctant to invest in quantitative
research because of perceived cost. However,

research generally represents less than 10 percent of
communications-related expenditures and pays for
itself through optimized communications tactics. It is
better to invest in information first than to discover after
expending the full budget whether or not the outreach
assumptions are true.



Outline of Outreach Initiatives

t’s difficult to develop standard conservation communications
I tools for AWWAs member water purveyors due to the variety
and individualized nature of local programs and restrictions.

Therefore, this toolkit will take a template-based approach that
may be modified or extrapolated to fit specific conditions at a
given agency. Additional information on these types of programs
can also be found in AWWA's Water Conservation for Small- and
Medium-Sized Utilities publication.


http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail/tabid/55/Default.aspx?ProductID=6629

Association

foushold Sample Conservation
el Bill Stuffers From AWWA

Conservation -

Bill Stuffers produced by AWWA
can be purchased online at
www.awwa.org/bookstore.

How 1
SlOW céan yo%w

the f 10W ﬂ OW 9

WEP?E’ conservation at home

Tips to conserve water
in your lawn and garden.



http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail/tabid/55/Default.aspx?ProductID=7439
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail/tabid/55/Default.aspx?ProductID=7386
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail/tabid/55/Default.aspx?ProductID=22190
http://apps.awwa.org/ebusmain/OnlineStore/ProductDetail/tabid/55/Default.aspx?ProductID=22189

Appendix H

LEED

LEED is an internationally recognized green
building program.

It provides building owners and operators with a framework for
identifying and implementing practical
and measurable green building design, construction, operations
and maintenance solutions.

What is LEED?

LEED (Leadership in Energy and Environmental Design) is a voluntary, consensus-
based, market-driven program that provides third-party verification of green buildings.
From individual buildings and homes, to entire neighborhoods and communities, LEED is
transforming the way built environments are designed, constructed, and operated.
Comprehensive and flexible, LEED addresses the entire lifecycle of a building.

Participation in the voluntary LEED process demonstrates leadership, innovation,
environmental stewardship and social responsibility. LEED provides building owners and



Appendix H
operators the tools they need to immediately impact their building’s performance and

bottom line, while providing healthy indoor spaces for a building’s occupants.

LEED projects have been successfully established in 135 countries. International
projects, those outside the United States, make up more than 50% of the total LEED
registered square footage. LEED unites us in a single global community and provides
regional solutions, while recognizing local realities.

How it works

For commercial buildings and neighborhoods, to earn LEED certification, a project must
satisfy all LEED prerequisites and earn a minimum 40 points on a 110-point LEED rating
system scale. Homes must earn a minimum of 45 points on a 136-point scale. Learn more

Learn about LEED

LEED is developed, implemented and maintained with the help of the LEED Committees.
Focusing more on the application of LEED, the LEED International Roundtable identifies
ways LEED can better meet the needs of global users. Together, these groups include
representation from a variety of industries across the country and around the globe.

USGBC is your source for up-to-date, high quality education on the rating systems. We
offer a variety of ways to learn about LEED. Explore our course catalog

Why LEED?
LEED-certified buildings are designed to:

Lower operating costs and increase asset value
Reduce waste sent to landfills

Conserve energy and water

Be healthier and safer for occupants

Reduce harmful greenhouse gas emissions

Qualify for tax rebates, zoning allowances and
other incentives in hundreds of cities



IX

Append

900¢ 4290320
1aded pajohosl jBwnsuod 3sod %Q0T U0 pPajulid BLIOIDIA JO b:w.ﬁZ:D

SplouAay UB|[3 puE seely AUo] ‘sapueiq | 19AID A9
£-80.506-90020 T./60T.9'€9€ 900Z ¥Z.923°969TAH

‘Al 9oUBUISACY 1801801007 UO 198[0id SIT0d "I
-y96T ‘uayid ‘spioukay il -ZL6T ‘Auol ‘Seep ‘| ‘epeue)--uUoIIeAIISUOD
I91ep "z luswadeue--epeued--Ajddns salem jedpuniy T

9-0G€-8G0GS-T ‘0T-NgSI
¢-0GE-8G0GGT-8.L6 '€T-NASI

'$90URIa4a1 {eoiydes3olqig SapnoY|
‘SplouAay usyi3 pue seey Auo] ‘sapuelg |y JaAlQ / ASUoW pue 1oieM DABS
ueo sapunwwod shem 0T doy :sdwnd pue sadid puokeq Bunuiyl

-TLET "W JanyQ ‘sapueig
uonenijgng ui 3uinBojeye epeuen) SBAIYdIY pue Adeaqlr

1afo1g QUVONDOS NOGH00

A

ASUO|A| PUE USJBAA SABS UBT) SSIIUNLUILLIOD) SABAA 0] doj

sdwnd pue sadid

‘SITOd 32 393l0.d A3ljIqeureIsng 191AA 943 Jo 1doddns [ed '

-UBUl 11931 10} UOIIBPUNOS UOPIOD) UBSUN(T PUE USI[BAA 341 YUBYI OS[E BAA 0/ 901 S/TOd \A m m v_ —'\— l_l.
DUOASY SUI Ul

BoE
JUBLUOH

43

913 40} UOEPUNO} 3Y3 papiro.td 1Byl Y2aB9S 10} UOSNSID4 YIS IBYDIBasSad JSWL.IO) pUE
‘340ddns aaneassiuiwpe o) 8314gun7 uuy ‘9And3dsaad pue youeasad uay Joj IulBeZ AYIed|
‘Bunipa Adod pue 3uyooud oy ssausjolly wepy Ajedadss yuswasdeanosous pue yioddns
Bu08uo 105 1990.g S[TOd 943 38 SUOAISAS UBY] 01 53|I] OS|B P|NOM IAA "USISap pue 1noLe)
ay3 pepirc.d oym dpieds sA13eSUd B3 SI (SPlOULSY UI[[F YIIMm) Sdiuiop peag 3oaloud ay3
anoydnoays 3unips pue acueping ‘auoddns papiaoad ‘BLICISIA JO AlSIBAIUN B3 IE dreyD)
Yo.1e359Y-0237 ‘9|3IU0D), | [98Ydi| "340ddNns Ydes.4In0 10} UOIBIDOSSY JIIBMIISEAA PUE
JBIBAA UBIPEUED) 33 O3 PUE ‘UOCHINGLISIP PUE YDBSJINO YIIM SDUEISISSE 10} PUE JUSWNIOP
9Y3 BUIMDIAB.I .10} BPBUED) JUSWUCAIAUY WO} SIOSUELDT ZI7 O3 OS[E SHUEL ] "IUSWNDOP SIYl
3O S)je.p UO SJUBWIWOD Pa|IEIDP JO) suaydeIS WIY] PUE ‘DDUESES|d UD|S) ‘UB[MON] BpUIT]
‘opuofe] uie]y ‘As|nes) ||Ig ‘SPJEMPT WElT ‘UoXI(] 4813 ‘SBIAR(] SUUBO[ ‘UBLINT) YrIOqa(]
‘uolBullinD IPN[ ‘S 00Ig PIAB(T ‘WEyUOg DLIF MUBYI O3 1] PINOM dMm “ejndiided uj “uon
-e21iqnd ays jo 3uswdoaasp Burinp andu; papiao.ad siuadxs uopeALssSUOD Jd3EM pazIuBoda.l
SNOLIEBA PUE S.12pe3| AJUNWWOD ‘SISSRUBW I1BM [LIADS 'JJBIS PUE S4opes| [edpiunw

03 2|qIssod se |njasn pue JUBAS[S. SE S| Sdng pup sadig puokag Bunjulyy einsus o]
SJUDUISEpPaMOW| DY

900 4290120
BIIOIDIA JO ANSISAIUN ‘9OUBUISAOL) [D130[02] U0 193[04d §[TOd YL

sploukay us|g pue seel AUo] ‘sapueug i 13A1Q Ag
ASUO] puE J9JBAA SABS UBT) SSIIUNLILLOD
shepp 0] doj :sduwngd pue sadig puokeg Supjuiyy



Appendix |

‘S9SN puad Jo

SpPaau 9L} 0} paydlew
SOOIALSS 191BM JBAIBD
pue Ajanonposd
i81eMm jjBlano aaoidw
01 $%99s ‘Yoeoidde
wa9}-3uot pue onls
-uayaidwod e se
‘juswageuew puew
-ap 193BM "904N0SDI
10 9OIAI9S ‘POOZ € 40y
puewiap aousnyul 1o
1041U00 0} SaunseaW
pue sajotod sasn 1ey)
yoeoidde ue s ‘Jusw
-ggeuew puswap o
‘(INS Q) 1usWwaBeuRy
apis-puswag

INIWIOYNVIN

Jdis-ANVINId

*1-997T *dd *sssud

ANSIBALUN PIOJXD 103UCI0L
('p3 pig) Aurenraoun
Buyssauppy :epeued

uf Juswageuep reruau
-UOJIAUZ pUE 3011058Y
(P002) ‘(P IIBYIUIN g U}
‘Sayddns Jo)1eM 18307 40 Uon
-BUILEIUGD 0} SLIOOXT WOl
ANIN08S 4AJEM 90T 8D 'Y
PUE "Y "4BSIMZINAIY 19DIN0S

‘SWBSAS uewny

10) OS|E ING SWaISAs
jeimeu asay} Jo
Bulag-ljem ay) Joj Ajuo
Jou—jeuswepuny

si Ausianipolg

pue ‘swaishsoos
onenbe ‘spuepiem

40 uoj309304d 3Y} o)
ANINO3S ID1EM
S9SN |RIUBWUOIAUD
pue uewny 10}
Ayenb ajgeidsooe Jo
‘193eMm Jo sanuend
ajenbape 0} ssaooe
sueaw ARINDSS 1918

ALIHNO3S

H31YM

"Asuow pup 193eM U309 Jo ‘s3ulaes 31q 10}
sanuniaoddo usyo 1eys usrem SuiSeurw jo skem mau dojeasp
pue  sdwnd pue sadid ay3 puohsq,, 3oo| o3—deis 1xau ay3 o3
A1anoas Janem el 01 sapunwiwod sadun 1 ‘yoeoudde siya jo
[ernusiod ay: Suneaasn||l Ag ‘JUSWSSBUBW SPIS-PUBISP J2IBM

01 yoeoudde wusi-3uo| pue saisusyaadwod e ‘s3owo.d pue Lo}
35D 93 aXew 03 Bupyeas saavew Adljod pue siadeuBw J9I1EM
‘S19PEd] AJUNWILIOD 40} paudisap 92.4n0sad [ed11oeud € §f 3] "Jusw
-33BUBW J91EM B|QRBUIBISNS PUB UOIIBAIISUOD J21BM UO Bupjuiyl
Buipes| sere.aSa3uU; YOOqpPUERY SIY) ‘9DUBUIBAOL) [e3180]00T Uo
193l04d S[TOd SBHOWIA JO AISIBAIUM BYI 3B wead AI[IqeuteIsng
19BAA 9Y) AQ YdJBISDU JO SABDA D34U3 UO PISEY "UOIIDE B3e}I|Ioe)
pue s.idsur 01 papusaul si sduing pup sadid puokag unjuiy |
UOIIDE 03 LYDILISII LIoU]

"Ajanoes Ja1em 3unse| Jo

SUOIIEPUNO}—13[eal WS3sAs0da di3enbe SulLIeISNS pUE SPUBWSP
J93eM UBWNY 3Una3W JO S[EOS [enp Syl SSOUppE 01 Aem Ajuo

ay3 s1 3] ‘op o3 Buiys 3y3i sy3 3snl Uy 310W SI UOIIBAIDSUOD
pue Aouaidyye Ja1em BUISBDIOUI ‘IXa1U0D SIyl U] ANAndnpoad
J493EM PISEIIDU! AJ[BDNEBWELP PJEMO] ‘aumidnaisesjul [edisAyd Sus
-3ewrep £|[ed130[005 pue sAlsuedxs ‘saisusdxs puokaq snooy su
s31ys Juswaeurw J93EM ‘S4mdNIsELUl ue yons Suidojeasp Ag

*[9AS] ANUNWIIOD DY} JB SN IDIBM D|qEUlelsns

9150} O} PUE ‘UOITBAIDSUOD puE AdUaIDYJd 133eM Jo [erualod
1IN} Y1 91BISq)| O) papaau SIUNOSAL UBINY PUE [RIDUBUY pUE
‘swe.goad uoneonpa ‘sessanoad Suiuueld syi—, aunidnaasedju)
[erp0s,, ulureluiew pue SUIp[ing Uo AJIABBY $31[aJ B4NIONJISELUI
Mmau siys ‘Apuersodul 3sop "a8ueyd |ednolAeyaq a4idsuf yeys
swe.3o.d [ed0] unse| pue sa18ojouydal pazijesiuadap saziseyd
-wa 3] ‘syjaomiau A|ddns Jazem Sunsixa yuswedwod o3 pausisep
swe.30.4d UOIIBAISSUOD puk UBISSP UBQIN SANISUSS U3TBM ‘SIUBU
-0dwod [ed1sAyd 3ARBACUUL SBPN|DU) INIDNIISELUI MU SIY ]
‘sdioadasad pue sdwnd ‘sadid Jo sunionaasequr |edisAyd Bunsixa
a1 puokeq so03 IBY1 BUO—IINIONIISBAJUI ISIEM UBGN JO UOH
-tuyap popuedxe ue syuasaud sdwng pup sadid puokag Sunjuiy

DUNIDNIISEUUI JDTBM
MIU y—sduing
pue sadid puoAag

6y

6¥

8y

Ly

K14

144

134

134

6€

9¢

ST

[44

8l

9l

€l

60

90

S0

0

(4

sajoupuy
3uswadeURW J9IBM JO 2.4MN} 3y |
A4n3ued 35| 7 9Y3 Ul JUBWDSBUBW JIIBAA — 21MN4 Y7 07 Supjoo]
ADIBM MBU OU, 03 JUBWIILWOD
puewsp 3uideurw jo usmod sy — SU0INOS PIDMOY
ased |ed(80|ods By
ased ssauIsng 9y |
JUSWS3eUBW PUBISP JO SIBUSY
J9IBM  MBU, JO 924NOS 3S3Q Y3 SB UOIBAIISUOD) — asD) oY1 Sunipy
93BONPS ‘9IEINPS ‘93BONPT °|
UOIBAISUOD 10) Sanunwwod udisacy ‘g
dco| Jarem uequn 8yl aso|D ‘g
32.4N0S Y3 SE 4sIEMUIRY — A)S B3 01 X007 %
A1jiqeuleIsns 1o} ueld g
Y3142 3d1g "9
1uswdo[3ASp 01 UOIIBAIBSUOD SUlT */
ssauisnq A|iep jo 14ed puewsp 3uiBeusw adepy ‘g
aumny ay3 Buiysnyy doig g
9ISEM 3DONPIY — {SHES] YL X1 0]
ASUOW PUE JIBM SABS UED S3RIUNWWOD SABAA — 0f d0) §/T0d YL
UOII3E 03 Y24ESS34 WOt

S4MIDNIISEHUL ISIBM M3U Y — Squing pup sadiy puoksg

SJUSIUOY) JO 9|ge|



IX

Append

‘€4 "4 '(1)6 'SNOZIYOH W i8ieMm £ Buaiyoy
10 WAIQOIY [BISAUJ D41 0) yoroIddy (81008 ¥ LBIEM J0) UIEd 3OS BUL (900T) "S100Ig "8' PUB "W'Q ‘Sapuelg :89.n0S

0g ‘elO0IA ‘UBples izeysay :010Ud ‘Buideosiiox Se yons—saunn
1U245441P BUIOP In0GE S| UolBAIaSUOD) Aem 191399 B SBUIYL Hulop Inoge st kouadioli3

“anotAeyaq
pue @2130ead Y30q Ul 3JIYS B 9IBMIUI OF UONEBAISSUOD PUE ADUBIDYHS SSUIQUIOD
uays yoeoudde aaisuaypadwod vy (e 1. suou 10 uoneSiaul [ewiuiw Ajuo auinbaa
3ey3 sadedspue| Sunes.d 01 1oop ays suado ‘os Butop Aq pue ‘Surdesspue) jo
wLIO} 9]qe.SSp pue Pood Ajuo ays st sseud-jam ey uondwnsse Suijespun

a3 suopsanb yoeoudde uoneatasuod darem vy "ooe|d 1say ayp uf Sujop aq jou
pinoys am Suiyzawos 3uiop jo  Aem U133, B 03 Junowe A|dwis saunseatu
YONS USIEM O3 SUME| SIOW PUE 2IOW YIIM INQq ‘SIBPJULIdS MO-MO]| JO asn ayl
yum aqissod aue suted Aouays yuedyiudis :Bulusrem ume) ‘sjdwexs 1oy ‘el
"2WNSUO3 03 UoISSIWIAd SE 9A19S OS[E ARt 3{ ING ‘UOPEAIISUOD WIOS 40§ MO|[E
[IM AoUBIDY4e ‘SOSED ISOW U] PUS UE UOITBAIISUOD PUE ‘SUDBL B St ADUBIDIYY
UoI3RAIBSUOT “SA AU

-Butuueld uequn

Aan3usd 4|7 Jo paensuea oy 3e 3109(oad [9A]-A3unwiod € jo ajdwexa 3ulAl| e sussadd pue
JuswaSeUBW U3IEM JO 21NN BY2 03 $]007T I ‘AUl puy “IUSWSSBUBW JSIBM 3|qRUIRISNS
O UBWaIJe 3.0 B st puewap Ja3em 3uiBeuew jo semod sy Buiziseydwa Aq suonnjog
pipmoj suiod 3] SBIIUNWIWOD UBIPEURY) Ul SSNIANDE A|lEp O3UI UOIIBAIISUOD pue Aduspiye
J33eM Buizea8aiul Jojp—saandadsaad [e3180]003 pue ssauIsng Y10q WO—a3sDY) dY1 SHDW

‘Rigevielsns lof suss ugisaq ogn el ey 010l
'5WB1SAS008 ALEAU PUE LOIIBAISSLIOD IBeM 'Sai80|0uL0a] Paz|ieusasp 10, 2INONISELUL MaU, auY o1

3] ‘paposu Ajoreaadsap Inq ‘a|qissod A|uo 1ou s 1uswadeuRwW 191BM UBGIN 01 Yyoroadde
M3U B AYM .10} D[EUOIIE. PUE 1X3IUOD SY3 S3YSI|qeIsa JOoqpuey sy jo uoirdod puodss ay]

*siseq A3unwiwod-Aq-A3unw

-wod e uo sayseoadde juswsdeuriy JsI1EM BWOY-TE-SPEL 9IED.ID O3 PI.IO|(E] 9Q UBD JBY
suonoe jo 31ns e jussaidas Aoyr UsyraBo] Aouow pup JITEM BABS 01 SBIUNWIWOD ‘A[JuUB]
-aodwi 1sow ‘pue sani|iIn ‘sfenpiaipul 4op Ayunytoddo ue syussaadas ) doj sys o yoey

‘suoiINIIsul pue saidojouynal ‘BunjuIyl aAzeAcuUUl uo duizielides

ApeaJfe a.4e pue yied siy) UMOP PIIJEIS BABY JBYD SDIIUNWWIOD WO SIOUIIIAXD 3|qen|eA
SSpNPUI O dof §/70d YL "UOIEBAISSUOD 1DIEM 40} UBiSop(aJ) Uequn pue Sursslew [eos
paseq-Ajunwiwod ‘SulpAdsd pue asnaJ ‘Buiisedey J91eMuled SE Yyons sailaredss a8pa-Bul
-1n2 aJow Yam 3uofe ‘sa3eqad aunixy pue uoneonpa ‘upiid paseq-awnjoa ‘Burisiat

SE YoNs SoUNseaw BUIAES J91BA PJEPUEIS SBPN|OUI 31| SY| "UOCIIDE 3B} OF SAIHUNWILIOD
Joy sepiuniaoddo aeipawiwi o 351 e—0f dof SI10d YL Yam suidaqdooqpuey sy

*0JpAH O HWeQ UMSNY 30 0)oud
uiep UIBpoW Bll pue 1onpanbe uewioy ayl 10 sinoniiseyul apis-Aiddns A|oAISnioxs au woly



Appendix |

{NFTd0dd

iAeme appin

40 punoud ays oul dass usrem Lfenb y3iy 39] 01 Ajuo uonnqLIsIPp
pue wuawnea.y 4oy Aed AYAA “sta1sAs sarem jedidiunw Joy pres aq
ued awes 9y ‘ssauisng 4o} peq A|dwys s1andino 3uiso| pue sindu)
21018500 §1 %OE JO 3unsem ‘asuas sadjew 3sn( 3 ‘suredad jo s3505 ay3 Bulaspisuod
spremdn—sguires uaAg "aonoesd uowwod si siedad pue uondalap des| ‘Lnsnpul u|
181em %0T dredsu 3 uopdolop Hes

0) %G ul ynsai Alisea
ued syeo) Buixi4

"JNoNJIseAl
19D10 UM SWaYSAS Ul

‘UIBIP B3 UMOP ABUOW A[[B493] SI 9ISEM SIU3 JO ||y ,SOSSBU
-Isnq pue s3uip[INg 921JO ‘SAIOY U SBOUSLINDIDO UOWIWIODUN J0U de

:SONIAVS $390NE} pUE $38]103 SUDjEa] ‘PRSPU[ “YaIM I[EaP A|[ENIdE 3. A3Y3 UBawW

10U SPOP SIY3 ‘SHED| XY PUE .10} 084D O3 SJawoIsnd Buldan  saapms,,

I'q pue s3ojydwed asn sanian Auew a|IYAA siokeaind uajem pue

SJ9WO0ISND YI10q SISOD JBYI SUO—ANSS| UE OS[E S| 93eEd] asn-pug

Butioyuow "SWaISAS JSIBMULIO)S PUE -3ISBM

pue mommcmwﬂw_mmE Joy} 53500 [euopneaado 01 uippe pue ssuewio)sad Suliadiuey ‘siomas

.M_M_Maw‘_m 01Ul J3IBM JO UO|IBII|ijul O3 PEa| OS[e ABW SHEDT ‘AM[IGEIA [BIDUBLY

Builalew pajegaiul m\Au___uD € M:_E_E(_wvr.: ‘ONUBABU 1SO[ O] SJIUNOWE OS|E JIIBM PIISBAA
10) 53509 Ju04)-dn

J0 Sepfun uo ¢ (9on0ead 1599 ")) WNWILIW 3|GeASIYDE A][EDIUYD3] B O) $3SSO]

HIBAS [B1oUBuY Bul JIBM [€3. JUSIND S3.UBdWOD 1] ‘SPIOM JBYIO U] 'SBSSO| [ES JO [9A3]

9|QEPIOABUN SU3 O3 SISSO| JBIBM [E3.1 JO [9A3] [BNIDE JUBLIND S ANUNW
-0 € JO Ol1BJ B Si [T SY ] "SJ40Iedipul 9duewLioptad ‘sanelussaadas
adou ‘mau sepiaoad 19138| 83 581103938 POZIp.fEpUERIS OIU| SIS
J21BM $9Z1108918D Jawuio} 3y *(J]) xepu| a8exeaT] 2amdNASEHU|
PUE [9pOW SJUE[Eg ISIBAA PJIEPUEIS JI3Y3 UC paseq yoeoadde mau

e padojaasp sey (\WAA]) UOREBIDOSSY JSIBAA [BUOIBUISIL| BY ] "SWNJOA
/omdD 3y Jo Sulyou Aes INQ BNUBAII-UOU,, S| TEYI PUBWSP SSIBM
‘swesfoid  [e303 jo uondod ayy yussaadau sadejusdaad sjpas| uondwnsuod aasn
aoueuUlEW pue uo 3uspuadsp Ajjeacl ade Aay) asnedaq Sulpes|siw a.e safejuadtad
Supne Jalem Jejnga) “02EDIpUI SDUBULIONDA B SE UOASMOH -0} PBIUNOIIEBUN Sf JSTEM

Bune.igajul Aq syea) d Wio e g ; 3
J1edo] pue 10915 [ediDIUNW JO %€ | JO SBEIDAR UR ‘BPEUED) JUSWIUOIIAUY 01 SUIpJOddYyY

‘SIONITIVHO

;'se1eanooeu 3uljiq pue

‘NOLLII0S Buseisw pue (3yay3 "9°1) uondwnsuod paziioyineun se Yons , SISSo|
Jo1em juaaedde | pue ‘Suiuesd 19a.1s pue Buiysn)y urews ‘Sunydy aay

1] $921AU9S 40}  uondwnsuod PSZIIOYINE PI[[IGUN,, IPN|oUl JaTeM

BNUIABI-UOU JO SIUSWS[S 43YI(Q) UBIBA BNUIAII-UOU [[BD S3uadxd

AousidI® J9IBM TBYM JO JUSWS|S- 3UI|GNOJI ISOW B} d4e— SISSO|

.m_:uoa\_wwﬂwcm_ 193eM [B3,, JO—S)eaT 'A[AN 193BM AUE JO BuBq SY3 S| BISEAA

0] 8NP UBYYO ‘SSO}
1a1em weoyiudis
ut ynsai syea

91SEM SDNPY e
S| SY1 XI4 !

‘spaau [ed0| 1ns o3 sayoeoadde ayy 1depe

A3y Se senuNIwod ISISSE 03 (0f 0} dY3 JO YDED 10} PIISI| OS[E S8 SIIUNOSII [BUORIPPY
*SIUBWIUIDA0Z [eD0] pue sai3I|13n Joj sdeas 154y peysad3ns pue ‘uonoe ojul ind usaq sey
asnoead syl susym sjdwexs suo 3ses| 3e ‘uonrusws|du 1oy seniunitoddo pue suonels
-pIsuod Ay Arewwuns & sapnput 31y, 0/ 40/ Yyoea ‘IeuLIO) 9dUBIRBU-PIND ' Ul pajussa.y

‘uoisuedxs sandnasesjul 01 pasedwod SANIDBYS-1SOD »
‘pue ‘a]qeidodde |[e1dos .«
ta|qeoi|dde Ajpeouq .
'9|qisesy A||edIuydal «
rer9314d oiseq Suimoijo) ay3 s3esw g doj ayl jo yoey

‘Apunwiwod Aue 3noqe 3snf 4o} wesdoad UOITBAISSUOD ISIEM SAIIDDYS UR 3B

-3.40 01 parea3out aq ued A3a1ea1s yoea jo sadaouod [essuald sy ‘aoeld 01 ade|d wouy Aiea
Aew soy1oads a[Iym ‘0S "9|qeJISIP PUE BAIIDBY-150D aJow APuediiudis awod3q SuiIsaAtey
J91EMUIES PUE SDIS0|0UYDD] 3SNAU 'SBINIXY JUBIDNYJS ‘UOIIBAIRSUOD safeanodua Buidiad
paseq-awn|oA pue asea.oui sadtid Jsiem se ‘a|dwexa 104 'suoindo onsiBasuds pue Areusw
-3]dwos Auew a3 jo
uoieadajul 213938438
ui sai| o) dot sy Jo
[erpuarod |Inj 8y L

‘SJ2UUIM BJE
«SAY,, 343 e 345YM O]
doa e uayrea Inq ‘Ao
-14d jo Japio uj 10U S|
U—I[€DIYD4BIBIY-UOU S|
1s1] 2y ‘weadoad uop
~BAJIISUOD IDIBM BAIS
-uayauadwod A[na Aue
o sauauodwiod eI
saynuapl 0f dol sy
—3BuppAians (3sowe)
S1 1X33U0D JBYI—sD
-3uajjeyd uswadeuew
131BM JO aUnjEU |BD

-0| ays SuiziuBodey

ASUOW pUB J1BM
SABS UBD SIUUNUILLIOD SABAA

— (0| dol SI70d @yY.L



Appendix |

"EDOPINSRHUI MMM

118 S|QE|IBAY '8N

-onuaseu] [edidiuny, 9[qeurelsng
03 2pINC) [BUONEN] BPINSELU|

‘WO §OOTESE B MMM

1€ 9]qE[IeAR SBUIPII0IY "DIUD
~IRJUOT) 8204 YSE] SSOT JBIBAA
'500¢ 33v>jea7 (5007) (VM)
UOIIBIDOSSY JIIBAA [BUOHRUISIU]

6/-59 "dd

(8)56 ‘leuO[ YAAAY "|o3u0d
SSO| JOIBM U| S|\ DPIMP]IOM
Buikjddy “(£007) "e01WIWOD

]043UCT) SSOT JBIBAA WYAAAY

/SSO[193BM
JISSIAAIDIBAA /B10 BMME MMM 3B
9|qE[IBAY “|OJIUOT) SSOT JBIBAA —
9IS GIAA JOSIMIBIBAA YAAMY
1S3D4N0SIY

‘swiessoad adueUdIUIRW

pue uon>213p >ea| Buioduo oy

$32.4N0S3J [BIDUEUY JUBIDIYNS
d4BWLIED 03 $133pNq ISIADY »

"S1IPNE 1O SMAIAL ADudDYe
wa1sAs Jarem diporsad aainbay .
:JUBWULBA0S 8307

‘Suriarsw paseadaiul
3uawa|dwi o3 ue|d e dojsas(] .

‘weadoud soueu

-9JUIBW WSISAS PUB UOIIDIIAP
>ea] aatsuaypadiod & dojpaa(] «
sanBN
~+sdayg 35414

,/S4eak @aay3 ueys ssa| ul jjosi Joy pred wesBoud ay1

‘I93eM JO Junowe awes ay3 3unnquisip pue Supeauy ‘Buideldad Jo 3505 ay3 o3 saundy asayl
Buledwod "000'979$SN Jo 3500 Buneaado [enuue ue yim ‘uoliw §1'7$SN Sem Juswdinba
313 J0 3502 JUO-dn BY [ "UOI||IW T'T$SM 4RAC I8 PBIBWIIISS SEM J3TEM 15O| D43 SunngIIsIp
pue 3unea.s ‘Buide|daa Joj 3500 [303 3y "yiuow Jad aarem jo (suojed 0po‘Z]E'ce) Serew
21qNd 77 ESE @S 03 pajewnse si yoeoudde ay] "punoj usaq asIMIBYI0 dARY 30U ABW JeY)
$5[€3] BIBINS-GNS JO JaqNU & 3UIPN|DUl SHED| 0§ POUIIUSP! WalsAs 3yl ‘§OOT 4oquens(]
pue 007 Adenuef usamiag 'sIUN UONID8IBP QOO 940 SIPNPOUI Jeyl walsks uipunos
punoJgJapun UB Yum $HED] SI0NUOW (JAAAAT) 321351 431BAA AB][BA SESOA se oy
epeAsp] ‘se3ap se-] ul pue*

JAllenuue 000'00s$ Jo Buiaes 150>

® ‘ABp ® 423BM JO s2.31| UOH|i /7 AQ SWaIsAS XeJI[eH PUE YINOwILB(] 2Y3 Ul sodesea| Jajem
PaonpaJ DAAYH 3Y3 ‘pO0T PUE 866| Usamiag "BaJe syl 01 smadd ydiedsip Ajareipaww
pue swalqo.d juroduid 01 HAAYH U2 SMO[[E SHa] 310930p 031 Wwaisks Sulioluow paziiaind
-tod & pue sheauns Buiddew-ssiou Buisn "[0J3U0D ssO| Ja1EM 01 Yoroadde pajesdaiul ue
SasN JBYI—O0S Op 03 A3113N UBDLIBWY YIION] 3511} aa—ABojopoyrawt (WAA]) UOIIeId0sSSY
JBIBAA [BUOIIEBUIDIU| BY) Pa3dOpE UOISSIMWIOT) BY ] “SWaISAS UOIINGLIISIP JSIBM S31 Ul SHED)
dudnpad 03 yoroudde mau 3003 (DAAYH) UOISSIWWOT) JBIBAA [eUOISSY XejljeM 3y )
RIZODE BAORN ‘XEH[R] Ul S>ea] Buixiy

L0

's398pnq [enuue o1ul 3[inq aJe 1y sweadoad Buro3uo o) s93.4n0s [EIDUBUY

PUE €3S W0 03 sa1|nn saanbau s3uises wus-8uo] uo Buizijeaided ‘ased usyis u[ ‘swI|
-qoud xij pue puelstapun suawolsnd djay 031 JoOp-01-400p stequaw Jeas Aujian Sulpuas
“ayaany daas e siyd 9xel ued Supadjdew [eog "sdin aredas pue s1pj UOIIDAIAP ‘sSulAes
[e1DUBUY UO UOIIBWLIOJU! Y3im soSexed dieded pue uoID8I8p Hes| plroid 01 pue ased
511gnd Buouis e axjewt 03 S| $5320ns 03 A3y 3y ‘uonedidided sswoisnd saanbau 31 asnedaq
SuiBusa|jeyd 340w St UOIIDIIIP HES| ISN-PUY "SJIISN PUS JO JUSWIIAJOAUL OU 40 32131 Suliinbau
‘a1dwis AjaAirejad st uoneluawsa|duw] taulsed aieALd B 03 padINosINo o Jels asnoy-ul Aq
p332npuod pue paudisap aq Aew swiea3ouad aredas pue uon2913P XEI| ‘|9A3] WBISAS Y3 1Y
sBulAes W93-3uo] = swesdoad wiey-3uo]

‘uonelusws|dwl Ul JUDWIISDAU] [BIRIU] UB 3w

01 Pa3u SINUNWIWO ‘ANISNPUl IO Swoy ut Jayae ‘spo-Aed yons Jo saysuaq waal-guo|

ay3 desu o] uad.e| os|e a.e SBUIAES [BIDUBUY PUE J91BM L30q Ul spjo-Aed aya 1nq ‘xo|dwod
340w 3q ABW SIPNE *S1aWO3ISND ([D]) [BLIISNPUI PUEB [BIDISWIIOD ‘[BUOININASUL 04 o'SHPNE
O 3ynsau e se palsodal AlieinSa. ussq SABY %G PUNO.IE JO SBUIAES ISIEM [BI3IUI ‘SPjOYasNoY
104 "seoi30e.d ABpAaAS aWO0d9q SAIMXI) JSIBM JO SdUBUSIUIEW puE uopdadsul sunnod
I3 BJnsud ued saniian Auoedes sumdnaseaul [edpiunw dn-aa.) pue f3UOW SIBWOISND
aaes ‘swe.do.ad sdurusiuiew aA1EIULASD Y3IM BUO[E ‘SIPNE ISIBM ISSN PUS IO BWIOH

"‘uowwod Ajduiseaudut st ‘syes| Jo uoreao| ayy wloduid o1 juswdinbe punos

JO BSN SBW YDIYM ‘UOIDIBP XES| dIUOS parednsiydos adoly 'uoirda1ep dea| aroadw
Aj3ea.8 ued Bulizisw asn-pua pue (sndwed Jo uoisiapgns “xa|dwod 3uip|ing ‘pooyanoq
-ydisu "9°1) suoz yum sued
UBWIESL] J31EM B Sulielaw
sauIqwod jey) wesdoud
3urisisw pajeadsiu uy
sduBUIIUIELL P
Butiojiuows ‘Bulisiapy

, Sash N9JS1DLLILIN SNoeA
puk sHEa| 0} Jolem [edioiunl JO % T J0 eBelaAe L Buisol sie

SONIUNUWILLOD UgipeUR?) 1ey] SeIBLUNSS Bpeued 1UBWLoHAUT

'$3500

[e1dURUY JUBDYIUSIS pUE SISSO)
Jazem 28ny o3 Junowe ued
dredaa sAndead pue uold9l3p
aAlssed sty "padewep si L343
-doud 4o sdepins ay3 saydead
J9TEM USUM UIIM 3|EDp pue
Po42A02SIp A|UO USIJO due
SHB3] WalsAs ‘sIa1at JSIBM
noyIm sejedpiunw uj -adid
3Y3 JO pUB BY3 T pUE SWIISAS
uonNQLIISIP Ul $){e3] 10319p
01 pasn a.e S}PNe JaJEAA




IX

Append

“Kep Jad eyides sad sinoy-nemo|nt = po/Unmy ‘Aep Jad eydes sad san = po,

aJe sured Aousidiye Jewis sauyoew Sutpeo| doy UOWIOD Jiot Uey3 Jda3em jo [ood
J3][ewsS B Y2no.y3 SiXe [BIUoZIIoY & uo sayiod 3uljquim Aq AUsIdYe 240W HIOM SI3PRO|
JU0.4 "(4978M JO JUNOWE Y3 Jjey ey s3] Suisn 'a'1) SaUd| ZO| O3 09 O3 UMOP saul| T[T
03 8| JO 93ue. B WOy peo| 19d pUBWIBp 191BM 9ONPAL UBD ‘SISPEO| JUOL) SE UONS ‘sjapo
Asuapye Y31y yum sauiysew Lipune| [euoiuaauod Supejday “suted Aouapyys 3iq Joy [en
-uazod 311 9ARY OS[E SI9YSEMYSIp pue saulydew Aupune| se yons sadueydde pjoyssnoH

2 Ployasnoy [eaidAy

® U1 9SN .I9JBM I00PINO PUE ~Ul JO UOIIDNP3. [103 %0¢ [euslod e Bupuasaudal ‘yg¢ noge
Aq 95N 191EM .I00pPU! 3DNPDJ OF PSIBUIISS S| JOIEIDE 19DNE} B PUE PEIYIIMOYS JUIIDYJD U
‘391103 Jd| 9 € Suijeasu| -Juasedde swodaq sBulAes (3. BY) BUYM B4E s1dedWI PIUIGIOT)

i-eah uad 53500 A3usUs Ul 0§$ 03 0TS PUB 423BM Ul G|§ O3 0§ PUNO.IE P|OYSSNOY B SABS UED
PEaYISMOYS ()| $ MBU € ‘O '53S0D SuIEay 9onpaJ PUE AZISUD DAES OS|E SPESYISMOYS JUBIDIYT
"S|9PO [BUOIIUIAUOD 03 3|qe.edwod SIS0D I 2|qE|IEAR A[IpEa.l 3.8 PUB SPJIOd3J 9duewIopIad
uaroad 9ARY 130Q JO S[OPOW JUBIDYYT 'SIDISEM 191EM 3Iq OS[E 3.8 SI19DNE) PUE SIIMOYS J13p|O

o $9314d 3)qe.edwon e

sourwLIO)Iad (19119 SBSED DWOS Ul PUE) JB|IUIS SPIACId pUR SAL| §' UBYI SSB| JO SBWN|OA
ysnjj adeaane aney (s} 3H) s1910] Aduapdyg ydiH 1emau pue 4d| 9 Ajuo asn spppow (41n)
ysn|4 Mo B3N “ISENUOD Ag 240w 10 gF Buisn sjppow aapjo yum (3d) ysnjy aad sau €|
9SN S|3POW [BUOIIUBAUOD) "SBUIAES I21EM I00PUI 10} [elUS10d 159183.3 BY3 J3jj0 $19]10]

"QZT-GTT ‘dd "sSa1d MOJJdIBIEM (SHRSNUIRSSEN
S1UWY "SWIed ‘SeLsrIpu ‘sessaulsng ‘sadeaspue ‘Sauiol (UOEAIISUC) DUE 9S(] JOIEM JO HOOGPUEH (TOOT) 'V ‘SIBNDIA 130105

PO/UMY ¥ T-t°0 HAB1au3

po| £-T o1em peoy Jad sl G592 Aouaioys-ygiH iaysemysiq

PO/UM O°T-G°0 :AB1au3 auIyoB W

po| Ot-LT 4e¥eM | peojJad sl Z0T-09 Aousiolye-ysiH Alpunen
PO/Um 8°0-7°0 AB10u3
P9} Op-9 481BM aynuiw Jad SaAll §°6 MO-MOT 190ne4
Po/UMY 8°T-°Q AB1eu3
P2} OP-0T 481eMm anuiw Jad sail 66 MO}-MO" pesyiomoys
POl 0TT-09 Harem ElEENEEN Funsodwoy

slepow 3sisse ainssaid
10 ysny jenp Ajjensn ale pue
ysny S0 UBY) $59] %07 asn
POl p9-bZ oYM | 1ad sai) 8"y Ueyy SS9 | (S13H) SI0110L AoUBIoN)a USIH

ysny jad seill} 9

PoI 08-0€ ‘131eM

MOY-moj-enin i

S8ulneg

AB1auz ® 191 asn 1918 asn pug

suaps 1o310M s00put fo el sipwi, sy} ~ | 2jquy

"SI9YSEMYSIP PUE SBUIYDBW AJPUNE] ‘S19DNEY ‘SIDMOYS ‘$19]101—SSUIARS 431BM JOOPU!

10 3A4 D18eW, SU3 YIIM PaIBIDOSSE SBUIABS ABJSUS PUE U91BM U] JO SWOS SBU([INC | d|qel
U231BM $53] Je} 3UISN INq ‘O3 PAIOISNDIE SUB SM 3IDIAIDS JO Ai[Iqela4 pue A1jfenb swes

ay3 Aofus mou ued am JeY3 ueaW saeak (7 Ised ay3 40 s1uswsacaduw [esiSojouyda]
A>uspyye Suyjjeasul

'SaseD Auew uj sieak
OM} Japun spoyad
woeqhed Yum %06
01 %E€ Jo sguiaes

191eM JOOpUL Ul YNs
-9J ued savueydde
pue sainxy jusioyg

:SONIAVS

*$9{80j0UYo3}
Jua10448 ajowoid 03
$30IN0SAI pue SAAL
-uaou] JO Xoe| e pue

‘sapoo Suiquinid pue
BuIPIING SAISSIWIDG

*SHONITIVHO

(AB1oua pue) Jajem
$S38} BUISN $80IAIBS
awes ay} apiaoid jeyy
ssujysew guiysem
pue siaysemysip
Buiaes-iajem pue
Speaysamoys pue
s190ney ‘S19(10}
B0 [jeISY]

‘NOILA10S

‘sawoy

1SOW Ul UOWWOD
ale saoueydde pue
SaINIXY JUsI0YBU|

HAZ1904d

J8izzny o “ouosm
'sguIARS AZJotia pue Jejem Big 4o) jenualod o) sAey osje
soultokU Alpune| Aousioie-Ugiy se yans seoueiidde pjoyasnoy

‘sooueljdde pue seunixy Juspyaul yim paddinbs aue sswoy
1SOW JBY3 S} 9SN UIIBM JOOPUI Y3IY 10} SUOSEDL UIBW 3Y) JO BUD
*sAeMaALIp umop 8uisoy pue s13|103 3uiysnjj o1 Sujood pue
Bupjulap wouy 2ulyaLIsAs 1I0j—sS3WOY N0 PUNOIE PUE UIYIIM
POSN J9JEM [[B SOPN|DUl 9SN I91BM (J11SBWOP 40) [BUBPISY

‘uny e jge/oyja/eBeueiu/sagew/191em/e9 08 09 MmAaL
23 BjgelieAy (900Z ISNBNY Passaooy) oNS GaM IS1EMUSDIY BPRUED JUBWILIDIAUT 1B3IN0S
%0t

%
4655

9SN JDIDM JOOPU! [DIIUDPISY

o SAB9A AUl 10} epEUES) Ul SISt UDSQ SBY BSN JSIEM [BI3UIPIS
[e301 ‘uoneziuequn pue uonendod Suiseaunul Jo asnessq ey
1s283ns spua.l pue ‘swoy sy puno.e pue ui Aep Jad endes uad
$3.4)1| GE€ SN SUBIPRURTD) ‘BIEP JUIDDU 03 BUIPIOIDY “PlIOM B3 U
sJasn Ja3em a3edijo.ad 3sow ay3 Suowe s S3)jUEQIN UBIPEUET)

2NN} SUie p
guysny dois Q




Appendix |

B EMMI MMM

38 3|qe|ieay ‘(pF yi£) 'Sjopol 18ji0f Jojndod Jo
Bunssy (dowy) soupwiofssg wnwixoyy “(9007)
‘Auedwon) pue Js|[a03 %8 *du| SUIYNSUOT DBUIBA

"3I0UBSIMIDIBM MMM :91IS GIAA ISNOY
-Bu1aes| ) ASUBIDIYJY JITBAA DY — JSSIAA JOIBAA

'SS3Ad MO|JIDIBAA YA ‘ISISYIY "UOIIDAIBSLIOT)
pup 351 48I10pA J0 %j00GPUDH (00T} 'V ‘SIBPIA

B DYWD MMM 138 D|QRIBAY H7 -7 SBIIAS

foowiypay Bunsag 19j10f ysnyf jpng “(DHWD) uon
-e10d.107) BuisnoH pue a3e31.i0py uelpeue)

"SWD4
‘soLiISNpU| ‘sassauisng Sadpispupy ‘sawsol Aousp
-J3 4310M 01 3ping ployasnol (000T) (DHWD)

‘3[eSa4 3SNOY AJ9A

UM SIJO.DDI PUE SIPNE IDTEM
swoy 3uluinbaa smej-Aq 1euq
yursad

& 3uiinbau suopeAoual 4o
s3uip|ing mau uj sat3ojouyday
Buines-ue1eMm 9dURWLIONEd
y3iy paroadde pue paisan
aainba. 18Y3 smej-Aq 10BUT .
$JUBUIUIBA0S [E307]

‘sayeqau aoueljdde pue

19101 pue ‘sKemeaAIS 190ne)

pue 1amoys se yons ‘sweidoud

Judwade|dad 34NIXY SANDSYD
-1502 3usws|duwy pue dojsas(y «

uoneiodior) Buisnop pue a3eS1iopy epeued)
:$324N053Y

sahN
*+sdo3s 3sa1q

s Ployesnoy .ad swoouyreq omi 01 dn ul sauswase[dad aUnIXI DABY [[IM IDLISIP 343 Ul SP|oY
-asnoy 00¥| ‘9007 J0 Pud 33 Ag "(anjeA 0§ ©) a8.1eyd Jo aauy paj[easul Ajjeuoissajoad (e
$J0JRJIDR JOINEBY PUE SPEIYIIMOLS MO[}-MO| DAIDDS. PUE SI[I01 YSN|) [BNP J0J S18[103 3.3 +§ |
Ji3L3 Jo omi 03 dn dems ued saUNUILIOD (TYDS JOYIO PUE SUOSGID) “IBYDDS JO SIUDPISEY
"BUWOIRY) Jaamidrinuetu 34n3xy oyl yum diysasulded u weaSou uswade|day 24nixi4 Woou
-yieg aAIssau33e ue uedaq Hg ul (QYOS) I1IsI(] [BuoISay 15807 dUIYSUNG Y A[3Ua33Yy

41 UOIDBISIIBS JISWOISND PISEaIdUL JO 1JoUSq pappe

dYl UOIUSW O JOU ‘35N USIBM U UOIDNPaS % /f B SEM 3|NSaJ BY | "SIOILJE pa|jeIsul pue
S[BULIN ‘SIBMOYS ‘$33]103 pade|dau [830Y WOOU-(T| ‘P|O-JB34-(4 SIY] ‘SISWOISND JO SI03D3S
asn-y3iy 39843 ‘g USANOIURA Ul ‘[310H BIAIAS 33 || SI8YIQ) ¢, SIOIEITE 190NE) pUE
SPEAYIDMOYS MO[}-MO] ‘stuep 13103 Aeme 3uinid Aq auijadid ejjop uoljiw-Rinw e paJiajep
Pue %S| Ag uondWwnsuc) J83EM Padnpad ‘e1Iaq|y ‘BUBIYD0T) ‘D|dwexd 104 ‘SAUNUILOD
aunue 3uissedwodus awos ‘asixe sauswede|dau aunixy jo sajdwexa [njssacons Auejy
BIqUIN|OD ysirig g e349qly ul Aouspiye Buljjessul

*SPJEpUElS ADUSIDY)S SSIBM J93W—SIIONEY PUE SPESYISMOYS ‘SI9]101—S3INIXI) 1BYJ 2ANSUD
o3 paoadsus sanuadoud aieyy aABY ISNW SJD[[as ‘SaIeIS paLIUMN BY3 Jo sided u) pazijeuy
9q ued [Eap 91BIS [BAJ B 940jog "9[ESad UO Juawade|dal pue suoidadsul aimxij Ja1em

o8uapun 03 sawoy 3ullinbas SEaUR SWOS Ul PIONPOIIUL USDQ 3ARY §|0O1 [B39] AITBAOUU|

‘uonoadsui ssed o3 ysnjy 1ad ss9| 40 sa.ai| 9 asn 3snw Buisnoy

Mmau [[e ui s39]103 Jey3 seae[ndis ‘ajdwexa oy} ‘apod 3uIp[ing S,0LIBILQ "S[SPOW JURYEL)
J0 @sn ay3 121.1a59J 031 sapod Buiquinid pue 3ulp|ing pue sme|-Aq Se Yons sjooy [eds| Buipnjaul
‘pasn aue saidojouydal SulAes-1o3em A|uo 3ey3 aunsud djay suondo 302.1p aJdow J4BY1Q
me| 31 Supje]

*3SN OJUl PUE §|3ys 8y

}JO so130|0uUYDa] JUBIDIYR-I33EM 188 01 SIAIIUBDUY [BIDURUY [Nj1amod osje are—.ia3e| yidap
ui passnIsip—sagueyd 3udiid ‘Aem SWES 3Y1 U] "S[OPOW JUIIDY3-431EM JO uoireIausd

sy asea.nul pue poliad soeqied ays usitoys ‘3un 4ad 0G| ¢ 01 Op$ wouy adued Ajedidly
Y2IYM ‘S9IBQDY "sjopotu BulIsem Joem Jo Juswsde|dad s8eanodus 01 pauainbad aq Aew saAn
-USDUl [BI2UBUY ‘SSUIYDBW SUIYSEAM PUE S1B[103 SE LINS $9180|0uy 21 dAISUdX3 340w 104

‘sa1aiedidiunw AQ pa.ajo 113 AQUSIDIYS JSIBM 93,0} Ul PIPN[DUL UIJO SJE SIOIBIDE 13INE) PUE
SPESY.I9MOUS "SSUIAES I93BM JUBDYIUBIS U] SINS3. 3By 2.mixy aAisuadxaul A[aAnesa e jo a|d
-WEXD 353q 9] 3IB SPEIYISMOUS MO[}-MOT '9|qiSed) A|[EDIMIOU0DS 3G LD SABME-3A(S BunIxI4

"UO[IDE OIUI—SIUO MU AUE 3SN{ 3J0U—SBUO JUIII1YYS ISOW BY3 188

03 S1 {2143 3Y3 OS ‘S|qB|IBAE A|IpEad [|1S 9.8 S|9POW! JUBIDIJOUI MBU PUB.I] ‘DA0QE PISSNISIp
$2130|0UYI3 313 JO ISOW .I0J USASMOL "UOIYSE} JO INO |[B} JO UMOP EU] S|IPOW JUBIDY
-jaul “ap|o se Ajjedmreu suaddey siyy ‘sased awos u] "a3uajeyd 1531e3.8 Y3 UDJO S| asn
o1ul pue jjays ay3 o sa13ojouyda1 Suiaes-Asuotu pue -A84aud *-ua3eM 3sayl Suniagy
S9SN Ppud 40} SDAIZUIIU|

“I91EM Y3 JO UOMDE.Y B A[UO 3SN ING 'S|SPO JUBIDLYD
$s3] 03 pasedwod padlid AjaAnnadwod ade yoym ‘saaysemysip Suiaes-ao3em Yiim ajqissod

'SploUASY 13 010uUd (ushjy ted
$olill 81 UBY1 5501 SBLIOAR U0) USNH POONPSL BU) 104 8591 10 SO £ ¢ pue usniiini oy Jop Usnj
1ad san 9 asn Altenidfy pue (S13H) S18j10) AouBIii3 USIH Paispistod Bie siBpow ysny ieng




Appendix |

ssauisng Aephians jo led uawadeurul pueliop oyew
01 5310419 SH UliM 193 UONBAIOSUOD 1918M |euoigal e se
FuIBlawa st ‘od 'BLOI0IA Ul 1013SI0 [eUOIEay jeyided ayt

‘suop

-1s0d UONEBAISSUOD U93EM Jaoddns
o3 senljedidiunw o3 paidepe aq
pjno2 1eyy yoroudde ue—s3uiaes
433em pue AZuaus Yy3noJyy paaes
Asuow uo paresado st (Hgn)
BIQWIN|OD YSilig Jo AIsuaAlun
a3 3e 9dy0 Ajiqeureisns sndwed
ayy ‘ojdwexs Jo4 ‘aA3IYdE L3y
s3uiaes 3500 a1 y2noay suomsod yans sdurUY pINOd saf[edIdIUNtY ‘W) 423UO| BYY JBAQ)
‘uoisuedxa aumdn.sedjul jo asusdxs ay3 pue s150d Sunesado 24NNy SIONPAL MOU pUBWSP
n> 03 sjdoad BuLiH "s1ysusq [ePUEBLY JUBDIIUSIS OlUl S1B|SUB.] [|IM suonisod JuswaSeuew
puewap pa1edipap 3unea.d 1Byl sSquswa. o) Juelsoduwl si 3l 350D [eriul ayl audseq

‘uonndo ue aq os|e Aew JUSWUISACS [B45P3} 40 [BdUIACLd 3yl Aq parsoddns suonisod

Je3s NS [euoiBa. Suiiesud ‘SBIIUNWWIOD I|[eWS JO4 "SJasn [elasnpul Jo siadojsasp uo
$91A3] [e129dS PUE S2UNIDN.IIS 93] JSIBM Ul SSBUBYD 01 ISN ISIBM UO $IXE] WOJ—ISIXD SAIU
-n1ioddo Buiburuy sABAOUUI AUEJ "SI3IUNWWOD J43|jBwsS 1o} Alaejnonaed ‘a8uajjeyd 1sa38iq
a3 uayo st sweudoud yons uleIUIEW PUE JJBIS .1y O3 SIDINOS3J [EIDUEBUY 3Yd Suipuly
JUSLUIILLILLIOD 33 53241059 ‘Aouoy

‘doj@Aap 03 $204N0SJ [BIDUBLLY PUE UBWINY PIEDIPIP S4inbad d1y3d
J83eMm 3uinse| © Jasur 03 ui9q PUE UOIIBAIISUOD 191EM a10wo.d Jey) sweaSoudd Kinuad
11T B3 Ul JUSWSZBUBW IDIBM UBQIN BAIIDDYS OF [B131D S sjeuoissajoad yons ul Supsaau|

‘uoneanpa pue A3ojolpos A3ojoyoAsd ‘soimouoda wouy asiaadxe Suped

81U ‘SBIUBIDS [BIDOS Y3 UO A|IABaY MEIP S[euoIssajoid Juawadeurtn puewa(] ~aAldadstad
Kaeuydidsip pepuedxa ue sadinbad sumdnJIsesul UOC puBwSp dY3 dBRUBW A|pAIIDAYS O3
“ISADMOH "BUNIINIISELU| JOIBM UGN B[GRI[3 ‘Bfes urelurew 03 Jueliodu| a4e—sa3uaids
Jeanieu ay3 pue 3utisauidus A|luewlid—iuswa3euew Jsrem jo sauldidsIp [euolIpEd ]
*$924n0sa. PUE S|y ‘Bulure.n dydads yum seuoissajoud sauinbaa pue ‘s30efoad pue jusw
-o8euew apis-A|ddns wouy sasyip 1eys L11xa[dwod e saAjoAu) puewiap Jajem BuiSeueyy

"PUBWSD Jatem 93eUBW YRYL SAANTENIUI pue sweaSoud ay) aue os Ing

‘Wwa1sAS J9IEM UBQIN .INO JO siued [N aJe [9931S pue 31a.0u0d ‘sdwnd ‘sadiyg "a|qiBueiuy
a3 se 9|qi3ur) 9Y3 INOQE YoNw SE SI 8INDNJISEIUl J9Tem pooB ‘Awouoda aSpajmoud| pue
uonew.Iout usapow ayy uj ‘swetdoad saisusyaidwod ‘wad-Buo| Jusws|dwy pue udisap
o1 Ayoeded ay3 3uidojaasp sueaw ssauisng AepAiaas jo 1ded juswaSeurw puewsap Supepy
sfeuolssajodd 3 swieadoad LS

sweJgoid

8y3 40 AyjAlERID
pue sSauUBdAISSa.g
-3e ay1 uo paseq
‘Ui Yy st AYS auL

‘SONIAVS

‘swiesgosd
UO[IAIOSUODD 181EM
(210w Jo siedk OT)
uuey-guoj ayealo pue
S|RUOISS9)0.d JuBW
-ageuew puewap
9114 0] $904N0S3I
feuonnyisul

pue |eloueuy ayy
JHWWO9 03 SaNHNIN 104

SAONITIVHO

‘uopeInps
pue AgojoysAsd
‘S9ILLIOU0D3 SB Yons
spial ul uipuelsiapun
pue Sips j2oIUYal
Ulm Jies yusuewad
auy pue sweJgod
UOIBAISSUOD JB1EM
Juauewad uswaidwy

:NOLLN10S

*SOHUNWWOD
1SOW U sSauIsNg
Atep Jo ued Ajpiel
sie pue ‘ygnous
aAisuayaIdwos

10U UB}JO dJe Jusw
-ageuew pugwop 0}
sayoeosdde Juaiing

| meow | mc_mmcmE Mel e

BI0°WSPIBIEAMMM 118 B|GRJIeAY
Gz ‘d "2L0I0IA JO AJISISAIUN Y} 1B 9oURLIBA0D (201301003 U0 198f0id SI0d
Y] 108 'BLIOIDIA "EPRURY Uf JUBWaFeuew puewap Ja1em ueq.n Jo aosroesd pue *sialteq
‘Speusq sy dosg A1eaz uf esmind ayy (pO0Z) Uosniad Y pue WO 'sepueig 1a2Inog
"9s5N U9IBM
Jo suaeized [ED0] INOGE UOREBWLIOU) SZA[BUER PUE J3YIES «
‘waay 3uo| aya 4aA0 sweddoud 1ys¢] 3depe pue Jonuow .«
‘vopedpiaed uszio sanbau
eys sweaBoud LS jo uonezuswajdwy pue Butuued ayy
aping djsy pue Ajunwiwod aya yam sdiysuoliesd piing «
‘Alddns s|qejreae pasoxa 01
U91EaJY) SPUBWSP J3TBM UIYM J0 ‘1ySnoup jo spoisad uy
sweaSouad Suiuones Jsrem addous pue juawsajduwl ‘udisap «
tsweaBoud s wue1-3uof jo uoneuaws|dw pue 3uju
-ue|d paroadui ygnouys A[9AND9)S 9J0W ISN JIIBM IDNPa »
IUED JJEIS UOIIBAIISUOD)

HeIs WSG pejedipap jo sadejueApy

‘w.10}49d 4apun A|[En1usA9 1BY) PUE ‘Papunj-Iapun

pue pajjeasiapun aJe ey swweadoad doy pe ul SYNSaL uao Sy
‘Alddns asea.0u) 03 papasu swyl syl Anq 01 paudisop sa.nseaw
de3-dois se paieasy pue pamala |is ade sweidoud Juswadeuew
puewap sapiedpiunw asow ul ‘Aiaendod Suimous andsap 19
‘ssauisng Ajiep jo 14ed awodaq 3snw puewsp 3uiSeuew ‘uon
-BAJBSUOD pue ADUdpya Jarem jo [enudlod [ny oy azijesa o]

s1.-Alddns Jeem [edidiunw jo s3oadse

BursasuiBus Ul AjDAISN|IXa PaUlEL) U] SABY OYM SJaSeuURW 10} 3NdY
-JIp U9JO S| tM[Ea [BUOIIEINPA PUE [BLIOIINIISUL B3 03Ul SULINJUDA
‘9OUBLLISAOC) UDIBAA Ul JIBYD) UDJIBaSY UBIPRURD) ‘907 9P qOY 4Aq
paiou sy "gol ay3 oy ojdoad 3y314 ay3 A|1ressedau Jou—s.ussuidus
Jo3EMm [EADIUNW JO sanIfIqisuodsad 9yl 0IUO Pad|DE) $193 UOIIE.IIS]
-utwpe pue udisap weaBoad eyl s Usaamoy ‘suaddey usnjo TeYAA
*S|[S 3Y31d 3Y3 Yum Jeas sainbau sweaBoud (Lysq) uswaBeuew
OpIS-PUBISP SADYS ‘Aem awres oyl uj "qol sy 4o} a|doad 1ySu
sy1—s|euolssajoid uonanaisuod pue Suliaauidua o1 uing sanied
-Piunw ‘sanyioe auswieas Suipesddn pue swaisds uonngasip 3ul
-puedxa ‘swep 3uisres se yans s135o.d A|ddns usrem Suuued usypp

SSQUISNQ Allep
JO Led puewISp e ¢




Appendix |

pIno> saooloud sunidnaaseapur solews doy Buipuny Jaisiuiwipe pue
apiac.d 1By sa1DURBY "SUOCRIPUOD d2J04us pue Jusws[dw A3us]
'suiiojal -SISUOD SIUBWUIRAOS 101USS JBY) SUNSUS O S| UOIIBAIISUOD ADIEM
Bujolid 131em 153poul 230woud 01 Zuipuny a.monIIseLul SulaoAs| u) adusjeyd urew sy |
pue sai8ojouyoay
419S-8U3-130 BUISN saApuadul Supdojud 3y Sunusweajdwyi
SaIUNWWOO Auew
Ul panajyoe Ajipesas "BIqWIN[O7) Ysilig ut 9dnoead ays Apus.aund st
2qUed %0E 01%0Z sy "3uswadeury PUBWSP UO UONDE JO [9A3] 9]qeadadde ue o joo.d
JOSBUNES BIBM 5 qys syueoijdde uaym Ajuo paieso||e auam spuny asau i Apuesyiudis
SSEA.IDUI PINOM JDIEM JAIDSUOD OF SIBIUNWIIOD 10} UO[IEAIIOW
3y "Asuow Jo swins [enueIsqns Jussaadad sumdnJIselu) JUSWIES.
ademas pue sa1em Suipeaddn oy syueas |epulaoad pue [elspay
‘saIpisqns apis-A|ddns asuaaiad 10 SOARUSDIUISIP JUSLIND UMD
A|SNOSUBINWIS UBD PUB—UOIIBAIDSUOD JO) SIAIIUSDUI BUo.3s apiao.d
ued ‘leacadde Jieys uo paoe|d ssppusBunuod yim Buoje ‘siuesd
2Insus 0} Sluowaside Buissosse 10 ss200.4d 8] "SUOISIODP JUSWISDAUL SUNIDNIISBAU |8
Bulpun) [eUOIIPUOD Ul 92.104 SUIALIP € S| ‘saniedidIuNW 0] SIUSWIUIBAOS JOIUIS WO}
uo dn-mojjoypue  gopsueay Supuny Jo wiiog oyl ul ‘[edides Jo AM[IGE[IBAY "UOREBAISSUOD

JUBWR0I0JUS iSHuLIad ajowoud 03 Anunaoddo ustpoue sapiroad Suipuny sumionasedu|
10 SPUNY [BUOIIPUOCD

0] B2UR}SISal 12007

“SONIAYS

‘uojjeIUBWadwWw!

"I5IX2 Op YamouZ o1 sywi| ey a8pajmowde pue  Julidioo) aarem
J1I9Y3 9ZI[1QeIS SAHUNWIWOD BUIMO.E TBYI PUE UOIBAISSUOD WO
peddes si se3em  mau,, ||e 38y aJnsus 01 sdjay siy] ‘saanseaws Lousp
-1§j° J93eM 3IM (SBSSBUISNG I0) SBWIOY BUnsiXa Ui asn 1a3em Supnpad
£q 395-40 s 3USWdO[IASP MaU Wo.y SuNINSa] PUBWISP ISIEM [BUOHIPPE
Aue e jooud Bulinbau ‘sawuaad 3uipling 01 smej-Aq ,19SHO JSI1BM,,
aAneAouUl Ajdde ued saNIUNWIWO?) "UOITBAISSUOD B3BINOOUD 03 ABM
9.1j-9.ns € S| JuswaBeurw puewsp 03 wswdo@asp o Suipuny Supjury
syiuuied % Buipuny 03 uolzEALISUOD Supjul

SHONITIVHO

‘uogjoe pue
Bujuueld yuswsgeuew
puewap uo JuaBuIuod
sjuuad juawdojeasp
pue guipuny aInjons
-eJyu J181em upnjew

Ag 3uswdojonsp o}
UO|1RAJOSUOD YU}

“aredoa pue speaddn aunyonasedu; Jo uawdojpaap

UBQJN Jo 240d SB POJBPISUOD S} UOIIBAIISUOD J3IBM JBYL 2.NSUS 01
ISIX2 SSAIUIDUI [BIDUBUY M3} ANsa. B Sy Suiuued sanionaiseul
pue 3uswdo|eASp Ul UOIIUBITE B[I| SDAISDD SN I3EM pue uSisap
UBQ.N USBMIB( UOIIDBUUOD ) 19 "S4MIDNIISEJU| JSIEM UEGJN JO
Apeded pue 9zis 243 UO PUB ‘PaSN S| JBIEM UDNW MOY UO—-3[2A>
Je3EM 8y uo uswdojaasp jo sidedw sy a.e Buiutsduos A|lenbg
‘w23sAs JIa1eM Yy o3ul Aem st Bulpuy siuein|jod uegan .o pue|
a3 4o Sujuun. sfediwayd [ean3[no1i3e S YONS ‘puil 03 A[SIB(patutu
‘uoieaouu! awod Avjenb uarem o1 sieauy] Buiuueld paysaaiem ui a8epe

PUE UofEAISSLOD UOWIWIOD € S|, 181BM 33 Ul dn SMOYS PUE| SYl UO OP 3M JBYAA,,

Bl JUSWAORASP O)s 4
co_ﬁimmcouxc_»_

NoLLn1os

uequn guipuny 10)
$53004d JUSLIND aYL

‘Ad1g0dd

"B IPINSELUIMMM
1€ 9|qe[ieAYy "aunionaseu] [edidiunyy
9|qEUIRISNS 01 BPINK) [BUCHEN] BpIN9DLU]

“B10°WSPISTEM MMM 133IS
gapA 8louyg AlljiqeuteIsng UsTEAA — 9oURU
-19A0K) |B2180|003 uo 103f0dd S[TOd YL

"BLIOIDIA JO ALISIDAIUN
3Y3 38 9DUBUIBAOE) [eD130]027 uo 308louy
SITOd YL :Dg "BIMOIIA DPDUDD U JUSW

-a3pupw pubwap Ja1oMm upqin Jo asidv.id pup
‘staLUDq ‘sufausq sy :doi A1z ur auming
84} *(y00T) UoSNZ.ay 3| pUE "Ly’ ‘soputlg

"UOIIBIDOSSY SHJOAA JOIBAA

UBDLIBUIY (D7) UBAUR(] TSI — @d130%dy
A|ddng 191BAA JO [BNUEBLY WAAAAY [DNUDLY
Buiuupyy Y — SwDIB01y UOIIDAIISUO? JOIDAA
"(9007) "SNEPPELY V"] PUE SNEPPEIY "O'AA
$924N0S3Y

NELET ST
-NWIWOoD ay) Je sweadoad
UOIBAIISUOD U3JBM
07 JUBWIIIIWIOD WL}
-3uoj] e a8eanodus 03
san||nn o1 1oddns yeis
PUE [EIDUBUY SPIACIY
“JUBWASEUB J2IBM
Kep-01-Aep jo 14ed s400
® se puewsp 3uideuew
JO 53Y3USQ 3Y3 IIOWOLY »
IJUSLIUIBA0S [BD0T]
‘Sunjew
uoisap di8a3ens pue
‘syuaun.edap 3uiuueld
pue sdueul ‘suonesado
Ann yum pajesdaaul
a.e 3ey3 suonisod yels
WSQ wsuew.ad 83894
seniBn
»*sdays 3s.a14

,YoER.3N0 A3UnWIwod pue DiYIs

Ja1em e Buidojaasp fenuelsisse [ed1uyoal Buipiaosd ‘saauadul pue 3yoaias ABojouydal ‘uon
-N113SQNSs 22.4N0S {$2A1RD3(qO UoneAIasUOd Yum Adijod Suludije ‘ajdwexa Aq Buipes| :seaue
SWBY3 UBABS J2pUN |[B) SWEIS0. UNOIABYS] [BIDOS Ul pUB WaIsAs 1a1em ays ul yroq adueyd
48150} 031 paudisap siuswa|d Yim ‘yoeoudde paseq-peouq e saxes weaSoad ay] ‘surew
J83em A3 i syjes| Bulieded 03 sweadoad a1eqad £8ojouydsn o1 sudiedwes [euoeonps
WO S3UBL PUE SN USIEM DIAID PUE [BIDISWIIOD ‘[EIIUAPISA.L 308UR] SRAIIRIHU| [duuossad
8D1AJ9S UBWIOISND PUE UOREdIUNWWOD Aq palsoddns siaquiatu Jels Xis sapnjoul eyl
swe.Boad Aousidye Ja1eM 91BI0QED ISO0W SEPRURY) JO duUo padojarap aaey Asedjes) jo LD
ays ul saedeuew Js3em A|ddns sarem paniwi| e pue uonendod Burwooq e o3 Sutpuodsay

e349q)y ‘A1edjen ul speuocissajoad L] paledipag]




IX

Append

‘s9of30e.d pue
$3/30[0UYD3) o]}
-BAIBSUOD BAIIBACUUY
10 Juswdojanap io}
SOAIIUADUI 8188ID
ues pue wis) guoy
3U1J9A0 s3uines Ja)
-BM %07 JO spiemdn
uj ynsal ueos gupud
I81em BAN08Y]

ISONIAVS

‘Spasu islem

2ISEq 03 SS3098 Ny
BupNsua ajym sainy
-onJis guioud agueyo
pue woo_a iajem
asealou] 01 1oddns
{eamyjod uges pue gul
-l9low Jdwaidw] oy

‘STONITIVHO

‘$59008
sigennbo sinsus eyl
pue ‘uo|eAlasuod
ajowoud 031 191em JO
anjea pue asuenodul]
Ul 198404 1eY] Sain}
-onas gujoud paseq
-9WINIOA UHM SBoLd
L1500 {iny,, Juswajdwy

‘NOLLNTI0S

*S9(3ojouyoal
JUBIDYJS-1SIEM JO SSBU
-9A1109))8 1500 3oNpPal

pue asn |njaisem
aj0woud saunionas
Buioud eujwopaid
pue sa0Lid Jajem
1U8.N0 s,epeuen

HATE0dd

uonepunoy e a.e (unolAeyaq sAndwnsuod azieuad Jeys seum
-an.3s 2214d) dpps ayp pue (931a49s ays Suipiaoid jo L3sidos pue
A31[13n 843 03 350D [N} SY3 SIDB[J 493399 1ey3 Bupdtad asrem)
1003 9y1 483930 ,NOIABYDQ B8UBYD O3 SISIX® SDUBYD

2[331] seudis 3o14d 3094400 INOYIIM JBY] 3A3|3q s1u9dxa Aueyy

'S9SBRJIDUL PASN SWN|OA 33 st 3514d a3 Suiseausur Aq dARdRYR
3.10W UAD apew 8q Ued Bupdlid PasEq-IWN[OA 1, 'S34MINAS
POSEQ-3WN|OA J3pUN SSOYI UBY] JOIBM SUIOW %}/ ISN SRS
e} Suiked sueipeuer) asoy ‘a8eoAe UO :adUdPIAL Buljadwod
Aq perioddns si diysuoiaejad sy 'asn Asya swnjoa ays Aq Aed
Aaya j1 ueyy auow A[JuedyiuSis SWNSUOD SIISN PUS—3ISN IBIBM
10 1uspuadapul si 99} SYI SIBIYM—SIINIONIS SIBA-IB} JOPUL

109449 Je|iwis € sey Buidlad Ja1em aed-1E]4 "93NpUI JSAO O1 pUS]
noA ‘a9) unok Aed nof a5uo 18nq 1BI-UBDI-NOA-|[E UE JO Suly |
"purwap 3udnpad Joj aampnas Bulid aAnDsye IsE9] 3Yd 9q 03
P3J3pISUOD Si— ,,SBIIUNWWOD UBIPEUEY) JO %0 Ajerewixoadde
Ul Uowwod—a3e. Je)} 4o ad1ud 335 7 ,"s901id uaiem 03 sadueyd
pue saumonas 3uiad ur sadueyd o3 aanisuas A|jenba s| puewap
J93BM 1B $35933NS Y0.uBaSaU JUdRY ‘saunidonals Supiid ym
os[e 1nq 4arem Jo ad1d ayy yum Ajuo jou st wajqoud ay |
Supniad ss3em a931)9g

's||iq Jo3eM U 593} aBemas apn|dul 01 S—uoll

-eAJasuoD ajowo.ad 03 pue—3uidlid usiem Ul SIS0 [N} B2
109]}9.1 19119q 03 AeMm ASED Uy "SISWIOISND 03 350D ay3 Buijeaas.
Aq UOHBAISSUOD SaBRINODUD $BD1Id U3TBM O] SISO ||ny BY3
Sunyys—saxey ssauisng pue A1sadoud yBnoayy Ajuowuod
3SOW—.2Y3I0UE .I0 Aem auo pled A|a1ewn|n aJe 1500 |y,
y2noya|y sd1AI9s ayy Buipiaoad Jo $150 [elduBUY [N} BYL
1038 UBAD 30U OP S31B. ‘S358D AUBW U PUE ‘SISOD [BIUSWLOL
-IAUD 108494 O |IBJ SIIE.1 JSIEM UBIPEUERT) ‘SISED [[E ISOW|e U]

"spuny 211qnd 93.482S JO 95N JUBIDYJBUI UB—SWIISAS

J93EM Jo uonezijeydesisao o1 spes| os|e wajqo.td Bupiid

siy ] sauswaaoadw AouaIdls 10} 9AUSDUI 3331 dpIacsd pue
pueWSp asea.tdu; A|[eIoy1ale ‘9sn |nja1sem aB8ednodud saolud
J9TEM MOT ('S31.13UNOS pado[aAaP [[B JO 159MO| 3Y) SUOWIE Sues
so3e. ua3em [edidiunw dey uaaid Buisiidans 10U st YOIYM ‘stasn

4o1em eyides aad 3s3yB1y s, pl1oM Y3 Buowre Jue. suBlpeUE?):

WU ooy

Ll

AoZ edommm

% 9|qEJIBAY "SSUIDpING

UB|d UOIIBAIBSUOT) 433BAA — (Vd3T)
Aousdy UODII0LJ [EIUSWLOIIAUT

240 WspasIEM MMM

138 3[qE[IBAY '$00T UDJBL ‘EPRURD JO
J9ISIUIL BWiag 243 03 330U Sulyalig
"SWDJB04y JUAWSSDUDA PUDLUS( JOIDA
03 spun4 8imONSDIJuU] U7 01 saIfod
jposi4 [psspad ($00T) “EpEUERD YlJe]
ay3 jo spuaii4 pue 138fo4d §70d
1$92.4N0S3Y

‘swes3oad JusweSeuew puewsp
pelea3aiul pue aaisuayaadwod
Joy Ajjeoyinads Suipuny ysiqeIsy »
'S|e08 UOIBAIASUOD
J33eM dYy1dads Buiaaiyde uo jualunuod
21 et 01 SUIpUNY SINIDONJISEYL 1O)
syuawadinbad Anjiqidia. ays aduey .
:3USWILIBA0S J0IUdg

"$3180|0UYD) UOIIRAISSUOD 191EM
9]qE|IBAE 353Q SY3 JO 9SN BdjEW SBWOY
pue s8uipjing 3unsixs Jo S1ONBI pUR

syuswdojsaap mau [[e 3ey3 24nbay .
:JUSLWIUASA0S {es07
~sdoyg 3514

o JUBWIdO[RASP Mau 3yl Jo sauswalInbal satem auy saydrew

3SN J2IBM Ul UONONPaJ 343 183 Jutod 3yl 03 sasnoy SulIsixa 34oJ3ad 03 1o ‘syuswdojarap
MaU 10} 39§ dn->jooy paepuels e Aed 01 Jayaie padinbadt a.e suap|Ing ‘BlUIOI[eY) ‘Aeg OIIO U]
BIUJOH{E) Ul SDAIIUIDUL UOIIBAIISUOT)

‘swieagoad Juswadeuew puewap 4oy szuead Suiseasoul a|iym uolsuedxa auny

-DN.I3SEHUL 104 SIURIE 92NPaJ A|SNOSUEINWIS O} Si SIUSWIUISAOS [e11011143] pue [eduiAold
40y yoroudde [eainsu-snusisd y “swe.agoud uswadeurw puewsp Jof Aooypads sueo)
152.183U1-MO| 18JJO 10 3UIPUNY HIBWLIES P[NOD SIUSWUISAOS JOIUSS “JUDWSFEUB PUBISP U0
wadunuod Suipuny sunionaIseul Sunfew eyl Jaysed Yayiuany deas e yoeouadde siya Suppe]

“A3unwiwod ay3 Jo s3Jed JBYIo Ul SSIIAIIDE UOIIBAISSUOD U 3Nnsad eyl sauswdo

-[oAsp 83pa-3unand 10} SUILNWEDIIS SAIB.ISIUIPE 4O SIJBUS] XEI SB UDNS SDAIIUADU| puk
1soddns A1oiendeaa dago ued sanjeddiunw ‘asuodsad U] *palBIISUCWSP BJE SLIOHD ol
-BAJISUOD [I3UN spuny a1n3nj uIpjoyyim Aq suejd UONBAIDSUOD ISIBM [BUOIIIPUOD 3DIOJUS

‘DT U935 BpISHO0Q (UoHBASN]H UaLIdolaASD BigeLIBISNS
a(e0s-98ie| 10} 8SEOMOLS [BQOIR B BUIL0D3] St'05 'RLOIDIA Ul 1UBWHOIaASD Usals apisyooa

[-10



Appendix |

0T 0¥ % 0T S0 SUORONPaI SN 1S1eM ULJNSD1 Ued auoie Bulisiaus jey) Lodal
S1shieue allog "9iN1oNnIs Suidid paseq-own|oA AUe Jo uondope ay3 101 |BRUDSSa st 3UlIBION

sz'8uiotad aaeludoadde se yons suonmnsul [epos

y2no.ys papiroad oue s[BUSIS 31094400 SY3 SSB|UN PBIIAOISIP 3q 10U ABW  UOIJBAIISUOD JO
a3e3s wnwido,, ue aAsiyoe 03 paainbaa AZojouydel ay3 Jo yonw Jeyl paisalBns uaaq sey
31 ‘paspu] ‘suonn|os [edidojouydal apiac.ad 03 s3LASNpUl Mau saIBNWS pue Juswdoasp
pue yo.easad Jayliny sazowo.d sardojouydal JuaIdye-I91EM U0} 1dj4eW By Sulsesdu)
‘UOIIBULIOJSUR] 18(JEW PUE UOIIBAOUUI 19350} OS[e 31318115 Suidlud paseq-uoijealasuos)
UCIIBACGUUI SALIP 9D1dd

'S93B.1 94NINJ 3DNPAJ PUE S|[eJIJI0YS

BNUBAS 24MNJ 395440 03 4O ‘s3180|0UYII UONEBAIISUOD ISWOISNI Ul PRISBAU] DG SNUBADL
ssedxa Jey3 Surinbau syuswinaisur [e8a) pue ‘spuny AouaBuiuos {(Bujung auy '3'1) sSMa1ARL
9e. Jendeu apnpdul sajdwiex3 A3Ule3490Un SNUSARI PasEaIdUl A3 4oy djesusdwod o3 pasn
aq ued sai3aje.ns Jo L1sLiea & Ueindodun A|qepuelsispun si siya 3|IYAA “sanijedidiunw Joy
SWIB.IS SNUAAR 3]qeIS $S9| Ut 3|nsa. os[e Aew 3uidiad paseq-uoneAIasuOd U0 -aWn|op

"SWIBS DY} UIBWAJ P|NOM [|1q JIIBM S I

~WI0ISND 3Y3 PUE J|BY Ul PUBWSP IND PINoY saidojoutpal mau unuswa|dwi ‘Budiud paseq
-aWN|oA Y3IM ‘pajqnop sadtud uazem Ji ‘a|dwiexe 104 ‘saniumioddo uopealssuos asjem
3|qe|ieAe pue uonesnpa y2nouys 3aoddns AJunwiwiod peo.q aAs1Yde 03 S| As 3y | "paJoust
Ajisea aue Zunrud 3uiBueys Jou jo seduanbasuod sy pue ‘pajue.s oy usdel A|[etsuss aue

Jarem deayd Jo saysusq ayy asnedaq a8us|jey> e—diysiapes| [eanijod Suouss sexel uidlad
P9SEq-UONEBAIISUOD O3 30w 3yl Bupyel] 3toddns [eonijod Buneasuasd s) a3ua|eyd 1593819
a1 ‘uopesIs|uiWpE asow sadnbad waisds Buplid paseq-awnjoa e 3uiBeuew ySnoyly

a8uajjeyd> Hg 2y L - >BM[Od

‘uofioe oaul 3t and 031 su9pEs| AUUNWWOD Jo

1u0ddns sy pue ‘ue|d Ji18a3e43s © sanbau Aljeaanau anusaad Yum Sulea(] I9W SJE SPIsU
J8JBM UBWINY DISEQ SINSUS O] SI9WNSUOD || O} JSOD OU 40 MO| JE I3JEM JO 320|q ISl d3
sapiaoad Jeyy samonaas e—saulaji ySnoayy passauappe aq ued Aynbg pajeisisac aqjouued
sa8ueyd 4o} 140ddns [esnijod sundss 01 AJ[BHINSU SNUBASI PUE ISIBM O3 SSIIIE d|qelinbs
jo ssuersodu ays UsaemoH A3ojouydes mau jo peadn ays pue s8ueyd JnolAeysq
srowoud 01 ySnoua ysiy aq pjnoys saotad 1eys saijdwi Budiud paseq-uoireasssuor)

*$1500 3UlI2A0D2.1 01 Paljwil| 3q JOU paau [eod ay| "9SN JaIem 3dNpad puk Aduspyje
98ean0dUB 03 Si WRISAS J1BU PISEG-UONBAIDSUOD B Sunea.d Jo) JoAlp Asewnad sy

*sJ919W JO UOHE|[RISUl SY) J9Ie saa.4Sep SuikieA 03

SPUNOQa. US3JO 3SN I9)1BM SE SUIAES JO [9A3] (131U SIY3 Uteasns Jou Aew Buiueiaw ‘Supdiad
paseq-awn|oA 03 }1ys Sulpuodsa.aod € INOYIIM UBASMOH ,, %0 O3 %0| JO SuoidINpal asn
497eM Ul 3nsaa ued ‘Bupiad 01 saBueyd Aue Inoylm ‘suofe Sulusrsw eyl 3a0dau siskeue
awog "aumon.as 3upiad paseq-swnjoa Aue jo uondope ay) 10j [B1IUISSD S| SuliRIB|Y
a8ueyd Sunuaws|dwii ‘suaysw Suljejsuj

‘puewsp 4a3em SuiSeuew uo syoedwi Jiay3 pue saydeoudde
Sudiad pajusiio-uoneasssuod jo s8ued e saulano g s|qe| "wesdoud uonealasuod Aue jo

S9SN MOj Buipiemal
pue siasn Aaeay Suizijeuad
Aq ssAnusou) sapiaoid pue 9S0Y}1 01 PAINQIASIP S1leyl wn

A)jennau anuaAal Sa10wWold -lwaud e Aed siasn iarem UysiH S$91e(994

$83| 95N OUM

sogueys

901id 01 8AISUOASD) BI0W PBID
-PISUOD S| puUe 8sn J00PINC sosn
wouy Ajujew si yoiym puewsp
yead jeuoSeas SaINPayY | 189m0} 918 S9SN JOOPU| J0) S90Ld

100pPYN0 10} S901d ale uey)
$0)81 J0OPINO/I00PUY|

puewap yesd guonpsi
SNY) SI9SN DAISSBOXS 1888 ue)

asn ageloae-anoqe

10} J18ugiy Apueoyiugis saoud $91R1 9SN-5$99X7]

Ajiqejieae 1oyem
MOJ 10 puewap yead Jo polsad 18Usiy aie (Jowwns (spouiad
Buunp jeudls jo8uons spuas | "8-0) spoulad sead Suunp sooild YBNOoJp 40J) SBIRI |BUOSEIS

s1sem
20NPa. 0} BANUSOU} Buisealou]
guipinold Aq puewap yead
pue agelone yjoq saonpay

595EaJOU| UoIdWNSUBD

se sasealoul %00]q Jad 9dlig sl ¥00iq uisealou)

puewsp sfeisAe saonpay 1ueISUOD S| Jun 1ad 901id $31e) WIoKUN

uonduosaqg

yoeoiddy
Bupiid pajusiio-uonpAIISUOD) ~ 7 3|qD]

[-11



Appendix |

“%0S 01 %02

Jo s3uiAes Jajem ul
Wnsas ueo weidoid
UOHIBAIZSUOD JB1BM
OA1109448 Ue {51500
Aiessagauun Auew
pioAe Aew Aupqe
-uie1sns Joj guluue|d

SONIAVS

‘uoneawaidwi
pue Juiuuerd ur Aju
-NWwod syl sgegua

01 ‘paAdjYoe e SuIN}
-84 JuedUSFIS 810)9q
s1eaf ayel Aew 1ey)
swesdosd uj y3seaul
pue 9jo£o |e10309|9
U} puokaq »ooj| o}

STONTTIVHO

*3100 S1 18 Yijeay
1201801009 saoeyd pue
‘SIBPIOYINE]S ||B SOA|OA
-u] ‘almny s,AHUNWWo9
e o sieak oG 01 0T
$Y400] 1ey1 Buiuueld
ia1em o1de1eils Sleniu)

NOLLNTTO0S

‘padojanap pue
pUNOY BQ UBD BINOS
JO1BM 1X8U 8y} Jiun
awn Ang 01 sUoye
WLI9)1I0YS S PAaMBIA
ale swesgosd uon
-BAJISUOD JA}EM ISON

JNFTa0Yd

<z JUBLUBA[OAUI IBP|OYEIS

paseasou) pue sdiysiaulsed paseq-Anunwwos ‘uspuadapaaiug
JO JUSWIYSI|qEISS Y3 Ul $3]] JUSWIZRUBW J93BM U} A31|IQBUIBISNS
Buneiyoe oy adoy ay] ,, ‘3sa83ns "|e 13 9DE[|RAA SV "we.Soud
JuswaZeurw pUBWSp [NJSS3IONS € O [BD1314D §1 uoireuawa|du
pue 8uiuue|d yroq ui uonedipinaed sapjoyadjels "uoneIOqE||0D A0}
aepipued awid e juswadeurw puewap sayew siy) ‘sayseosdde
apis-A|ddns ueys stasn pus yim uonsesdul auow adinbai—sa130
-|ouyoa) pazijes3uadap ‘ajeds-jjews pue Judiad ‘syuswnaysur [e33)
‘uoiredNpa—juswWageuBW PUBWP JO S|00Y 3Y) Ing ‘sdojesado
AM|1ok) puE saaumoawoy ‘saaneiuasaidad Anysnpul se yons
stayro won—3uiuueld ayy 1no A11ed oym asoyl—siageuews
Jaem a1r|osi 03 pual sassadoud Bujuued ua1eM [BUOHIUBAUOY

“J93EM 1oy puewSp Buiseaudul auya pue ‘Yyamous uoneindod
*a3ueyd arew|> jo s3oedwi 9yl Sunedniw pue (SpPasu S4NIdNAS
-eJyur Sunsaw ‘spaepuels Aljenb saem waduins Supuawajdun
Buipnpou; ‘sjeod parejad-sarem 3unadwod sSeurw suondipsin|

[eo] pue sanijian djsy ued Suuue|d *A[S3BWI|MA *9SN 4S1BM BONpad
01 saniuniioddo mau Ajuapl pue ‘s1yausq WNWXeWw 3.NSud

01 WwaYy) suyadJ ‘syaoys Bunsixs angojeled suapiroad usrem djay
ued Buiuue|d o3 yoeoudde saisusysadwod e 3upfey ‘sindino

pue sassad0.4d Suiuued Jo SUCIIBPUNO) BB UONBAISSUOD J8IEM
pUE a[e3Yy WS3sAS0I3 JBYY $3.4nSsud A[IqeUleIsns .10} Suiuue|d
Anjiqeureysns 4oj Suiuue|d

‘uopeauswa|dw

213s3e.35 pue 3uiuueld 3uswedeurw puewsp wual-guo] ySnoayd
poploAE aq ued uoisuedxa aumonaisedp apis-A|ddns ‘sases Auew
ui ‘paapu] Sutuue|d >18s1ea35 WaL1-8uo| pue aasusya.adwod
sa.inba. uoneAssuoD 4a3eMm Jjo [enusiod ||ny ays Suiydesy

"polsad 140Ys € Ui S3|NsaJ 933.40U0D SulleaIsuUoWSp Aq

[eaideo eajod dojeasp 01 pays||qelsa pue S3]OAd [eJ0108(8 YIM
paudiie—s.eak ¢ 03 7 A|jensn—sauwreqy swi Sujuue|d moudeu jo
3|nsaJ sy3 s1 yoreoudde 5oy pe pue WI33-110Ys SIY ] "SUOIDLIISAI
Buissrem pue uopew.oyu; o1jgnd se yons saunsesw 3|qezdadde
Ajjeanijod pue 3503-M0| Yyiim 1e3s 031 st Aduspuay oy Susuueld
ur193-3u0] 4o} pJeda. 9331] YM SISeq [BIUSWLOUL Ue uo pado
-|2A2p 2.4 sweJfoad Juswsfeurw pUBWSP ‘SRIUNWIWIOD ISOW U]

AJ|IGRUIBISNS o

44

'S8MONAS 91Dy uon
-pAsasuoy) Sunuawsiduwiy pup Sunonjoag ‘Suudissg (Le61)
"I2UNOD) UCIEBALISSUOD) IBIBAA UBQ.IM BILIOH[ED 3Y ]

*SUORIpUOD
[ED0] 01 S34NIdNAIS
Bupdiad sziwoisnd o1
Bupjass saRIUNWWOD
o1 140ddns pue ezep
Ud.1e353. SPIACIY «
‘Bula91BW [BSIDAIUN
Joj Butpuny apiAcdy «
uswW
-uJ3A03 Jojuag
*SUOI3pLOD [B30]
0] Pa3INs SAUNIONIIS
Buiorid sjqeanba
pUB PasEq-an|oA
ajeiudoadde pue
Bu14939W [BSIBAIUN 4O}
14oddns [epueuy pue
[eontjod 8y sandas
01 4219303 MIOAA «
JUDLLIULSA0S
[ed0] pue sanIN
++sdays 3sdi

(YAAAY) UOHEBIDOSSY SHAOAA J9IBAA

UBDLIBWIN 'S[OAST MOJ Winwiully 193y pup ‘Aunb3 a10wo.g
xﬁazm puaix3 07 $313910.3S S9IDY PIIUBLIO-UOIDAIBSUCY)
19107 “(S00T) uAg [ pue uf ynws AN “Q'A ‘IUBAA

B BMMI MMM (1B 3|qE[IBAY "YAAAAD
'BMEIIQ O] SIIDY IBIDMIISDAA PUD JIIDAA [DADIUNYY
(£66]) "UONEBIDOSSY JSIEMIISEAA PUE USTBAA UBIPEUED

"ED'BMMO MMM 118 3|qE[IBAY “WAAAAD
TBMENIQ) [DNUDWY 9IDY JSIDMIISDAA PUD JSIDAA [DGIIUNYY
($66]) "UOIEBIDOSSY ISIBMIISEAA PUE USIBAA UBIPEUED

£06¥=P13|;dse-31y7qp/q! > dpINTeAuIMMM

1€ 3|qe|IeAY AsoA003Y

1507 [jn4 'SSIDY JIMBS puD JIDAA (9007) S4MdNIsesu]
[edidiuniy 8|qeuleIsng 03 dPINC [EUCREN] PpNDDIJU]
SADINO0SOY

oz WR3sAs Buiorid 3pojq-3uisesusut ue y3noays poluad ueak-aAy e 4aA0 Jeak uad 97 Aq
SIUSWIIO|[E J21EM [EANINDIISE PIONPaJ ‘BIqUINIOD) Ysillig ‘uIseg UeSeuey () Yyl Ul BUMO[DY
desu 308foud (3d1as1Q UoEBLIL] BUMO[SY ISBT YINOS) (J[3IS AYL ‘epeue) ul pue’

;7 dNOJE UBWOISND SN USTBM [B13USPISD BYI J0) PIAIISGO SEM ISN USTBM Ul UOIIDNPIL %7 |
B ‘24M10n.43s 9384 a3 jo uoneauswa|dun Suimoyjo} saeak xis syl u] "weaBoud asnau pue Sud
-A2a. a93EM BulSIX® UE ylim pdjul| weaBoud UOEAISUOD J31eM 193e| B JO UOIIEPUNO) BY)
pawLio) sey pue uoneatasuod gunowoud o1 yoeoudde aaisseadBe ue syuasaadaa aunionas
2384 S,JAAY] "166] Ul 24mdnaas 91e.4-330[q Suisea.dul UB Yiim a34eyd Nun-aad-a1e4 Ye} sii
pade|dau elulojeD Ul (QAAY]) 32143SI(] JBIBAA UDURY SUIA| :1S9IBIS PIjIUM dYyd ur "

57’ VSN "BIYdISpe|iyd Ut %5 pue ‘BlESNY ‘BqUIOOMOO] Ul %] OF

‘Uspams ‘349qua3I0D) Ul %EE pue Sewus ‘usleyusdory ul 407 wody SuiSued suononpaa
3SN UIEM UIIM ‘UONIBAISSUOD UDIBM .10} SDUNSESW SANIDIYS ISOW Y3 Jo duo sem Supd
POSEQ-8WIN|OA Y3IM PauIquIod SulIs3aw 1Yl puno} (13O 9YL :Pj40Mm 3y) punoue: "
oorid us339q € Sulpuly

‘sweafoud

JusweSeuRW pUBWISP Pale.a3aaul pue sAisusyaidwos o3 (e aue saanseaw Supdiad

‘pies 1y -uopisoddo jias Aq 39w 9q A[2jI] |[1m ‘papaau ade sadueyd yons AYm Inoge uon
-BDNPS pUE ‘95N I91BM 1Y) 95B3103P Ued A3yl Moy uo dsueping yiim siswolsnd Suspiaoad
noyim Bupdiad 3uiBueyd ‘3084 U] "UOKN|OS 13||Nq 4BA|IS B 30U s1 Bupiud uazem SuiBueys

[-12



Appendix |

‘Baorsuded-mMMm e

3]qE|leAYy ‘AMInD3g pue ‘Juswuosiaug yuawdojarsc]
ul S31pNIG 10} DINUISU| DYIDBY BIUIOH|RD ‘PUBPED
"DILIOJDY) Ul UOIIDAISSUO?) ISIDAA UDQUN) J0f [DIIUBI04
Y] JON WM 10N 31DM “(£00T) "B 38 'd HPI8|D

"875-+¢S "dd ‘T0¢
‘9IUBIS AIMUIY) IS| 7 Y1 40} SUORN|OS YIB4-1}OS

1S92.4N0S9Y JIIEMUS3LY [BqO[D) (£007) 'Hd “IP1RID

‘26-€8 'dd {(1)og ‘ppuunof sazinosay
J3IDAA UDIPDUDY) “SYIed 1OS JBIEAA JO 1daduo) ayy
:Aouadiyyg J9183u0) puokag (5007) "g9'a ‘Hjoo4g

‘310" WSPIBIEBM MMM

1Y€ 3|qR[{BAY "BPBUED) U3JBJ 33 JO SPUSLI4

PUE 92UBUIRAOD) [e2180[023 U0 19904d S|70d
9YJ DG ‘BLIOIDIA JRYSIN D Ul JIIDAA JOJ YInd
yos 3y *(§007) "$400.4g "g'Q PUE 'O ‘sapuelg
S82IN0SVY

"AN|IqRULRISNS USYEM pUNO.IE

an3ojelp pue zuswadedus A1unwwod Jopim srowoud osfe ued Bujuue|d orreusds ‘Bujuueid
yaed 3j0s 03 [eU3UBD SI—SINSESW JUSWSTeURW puewSp jo sadexoed so—saydeoudde uaw
-98euURW JUSIBYIP jO [enualod BuiABS USIEM BY) SIBIISUOWSP 1By} SOLIeuads Suidojaracy

‘puewap Afsnps o3

J91eM auow BupiaAlsp Aldwis ueys JSYyIed puBwSp 35puDL 01 SUOIIN|OS SAITRAOULY aJ0|dXe
03 suauue|d 191BM $91R.49q] SIY] "SHSEI UIBIISD Ysi|dWODO. O) SUBSW E SE U93BM SMBIA (3ed
3JOS 93 ‘I5e43U0D Aq {3onpo.d pus UE se Jslem sies.dl Suluue|d [BUOIUSAUOY) LBIBM JO
uoindeduod 531 yam Sutuuidaqg Sutuueld usrem pasndoy-A|ddns ‘[euonusaucd wouy A|[eausw

*328pnq Ja3EM -epuny sdayip yied 3jos ay | “Ajiqeurelsns Jof Buiuueld Aq [9A3] 3xau Y3 03 Juswaeuew
[e20] ay3 uyam SuiAy puewsp sofel 1ey3 Juswageurw Ja1em o1 yoeoadde onsijoy e st dsrem Joy yred yos, ay|
pue ‘uoiedidn.aed Auu J93eM 40} yJed 3jos, sy

-NWWOD ‘UOIIBAISSUOD
J9IBM UO S9SND0J IBYL

m:_:r_m_n_ oi13e3ea38 “310°LUSPLOIEATMAMM 138 BIQBIIBAY “EDRLED L1IBT 3L} JO SPUBLY PUR BIUBLIBAY) [20(301003
(s4nmny ay3 o3u; saeak 1039301 SI10d UL 08 ‘BUOVIA OUSIIN © U] JSIEM 40} Y1Ed HOS 9L “(GO0Z) "SHO0IE "' PUE WO ‘Spuelg :90in0g
05 ©3 01) w.iv3-3uo) *SP2u DIWIOUOI3 PUE [BID0S W93
03 JusSunwod -8uo] 399w 03 syaed 9|qiSES) PUl O3 PIEMDE] HIOM SI3UUE|d—S[BMEIPYIIM UO JjWj)
[BI2Yj0 U )Y » 9|qeadadde A|jep0s pue A|[edi30]039 ay3 ulISpISUOI—3|qE|IBAE 3G JYSIU JIBM JBYM
JUSWIUISA0S Suuiwis1ap 483y "SI [E2150]028 pUE SPIBU UBLINY SID3[J9J JBYI 3UNINy PAISSp
[ed>0] pue sann e Suluoisiaua Aq saels Sujuued o1 yoeoadde siyy “Supsessyoeq uo saija. yaed 340s
*+*5do93s 35414 ay “ased ay3 wouy Sunejodesixa Aq s4niny uEIILOUN UE O3u) SUISEIBIO) UBY] JBLIEY

a4n3nj sjqeurelsns e 03 Supsempey,

“JudWISSasse pue Sulioluow ‘uoneIuswa|duwi Jo 894> aAlIEIRll U Y3NOoUy) palIsiARL
Al4e|n8au aq 3snw sued t3uaas jjo-auo e 1ou st adAa siys ‘Butuued diSsreads Aue Yam sy

‘UCIEIBUSE B ISED]| IB IO) SPOSU SUNIDNIISEIL| [BUONIPPE Jajop 01 Aepol pajefiu| oq ued
sweaZoad JRYM UOISIAUD 03 ‘JUSWISA|OAUL AUUNWIWOD Yliam ‘AN dY3 SMO|[E SIYL . 0SOT
['3un J23em mau ou, 9q Aew 3ulod Builaels premaojaySie s e ‘saIunwwod Isow Joyg

suonRipuod 3ussa.d o3 ajels sumny
paJisap € 309UU0D 01 pareadjdeq Sutuue|d—isenpeg «
Sutuueld Asojedipaled ‘One.nowsp ‘uado 4of SALAS .
asn pua 4q
padinbau Ayjenb 01 paijddns usiem jo Lenb oy yoepy »
S[EMEIPYIIM 197BM JO A1AIDNpoud sziwixel «
as 4ad usrem UBY) YIRS SBIIAIDS Suipirodd uo sndo4 .
sy [edi8o|
-0.IPAY-033 [ED0] UIYIIM SPUBLIDP 13JBM UBINY ISBN| o
yoeoudde yyed 3j0s ay) jo sajdpurid suaony

0602 oL Aepoy

&
<

J21BM UO YW
[eoigoj003/¥e)S e P e
aimnd palisaq . -~ i

E 4 syied yos

———————

-~ e

osn
FTITITY
jeuoidoy
jejo

HOUBINN Y Wi
ajepn 10} Uaod LS SYL - Juswageuep

puewsag

wswogeuep
Aiddng

yorouaddy yred 3j0§ € yam saning o3 4o Sutuue|d

1-13



Appendix |

stayoaeasay Bulodwod Alrenon.ed si SuisaAley JSIBMUIRL 10 JUSWINEIE DIWOUOID BY |

g¢ 19IBMULIOIS PUE I91BMIISEM UIIBM IO}
suonesado pue aumdNUISELUl PIZI[EIIUID U0y S3udwaNbas paonpal Jo paliajep .
‘pue {|[ejured Y21y Ylm paIeId0SSE SUIPOO]) PUE UOISOIS PadNpad »
‘Aaenb usemuwiioys uegan paroaduw .«
{S90UNOS UDIBM PUE SWIISAS JoTeM
PSZI[e.J1U3D UO SPUBWIAP PIdNPaJ YlIM PIIEID0SSE S10edWi [BIUSWIUOIIAUS PIINPal »
:apnpaut s3yyausq *s1500 Supnpad A[jennualod pue A11und3s J91em [BD0] SupduBYUS puokag
'suondo pazijeqiuad AUBW UBYI BA1)D3JJ3-31S0D PUR 3|qEI|3J 340w 5| SUNSIAIRY JIIEMUIRY
Supsaadey Joyemulel Jo sjjouayg

o Aep Jad endes uad saaa) [7] Aj9rewixoadde Buires—uyauow e 10y 19]101 JUSPDYYS U

ysnj} 1o eaJe USp.ed 10 UME| JO Saa35W aaenbs gp 01 g7 9381441 01 USIEM y3nous 109]|0D
[If3s p|nod joou [eaidAr e {(arewd Aup ) |jejuted Ajyuow JO saalpuwi|jiWw O O3 Q7 SE 3)33| St
yum ‘ojdurexa o4 'sBuiAes arem JuedyuBis uy 3nsaa ued A8ojouydal ajdwis A[sAneea sy

9 939.3U0D

U1 000's7$ 03 dn pue 9938
paziuealeS ul 000'L1$
‘aus|Ayrakiod u 000'€1$
AjPrewixoadde 3500 pjnom
*ISEOT) ISPAA S,EPEUED) UO
PSZI431ulM PUE paj[EIsul
‘WBISAS 343[-00%'S [ed1dAa
W/ "912J0U0D .10 [931S paZIu
-eA[eg ‘auajdyradiod jo
P9310NJISUOD SJSUIEIUOD
93E.1015 10 SUIBISD YIM
SWw21sAs J93.8| 03 s|a.ieq
ured woJy 9zis u) a3ued ued
Aoy “Jo1eM B3 18943 O}
sa93|y pue (dwnd .o Anaesd
'9'1) WisiueYdawW AJDAI[RP B
“jue) 98e.103s 40 UJRISD B
“(s3nodsumop pue s4213n3
400 "9°1) WRISAS UOIIDB[|0d
® JO $3SISU0d WalsAs [edidAy
V ¢ UOHDNIISUOD pue
Suiquinid jo Buipueasiapun
2ISEq ® pUE S[eltajeW
9|qE|IeAR A|IpEad Yylim
$J9P]INg JO SJBUMOBWOY
Aq pa|quissse aq uayo

ued pue ajdwis AjaAize[ad
aJe swasAs Sunsaatey
Ja3EMuUiEd ‘A|jed18ojouyda)

ST

‘(say100

Fuiysem pue guiysny
13|10} 10}J) Si00pUI
181eM JO %40 01 dn
BaABS ued gujisaatey
19)emulel pue ‘1a1em
100PINO Ul SBuUIAES
%0G Ul ynsal ueo
Buideosliay pue gui
-1saAley Jajemuley

:SONIAVS

‘sapunw

W09 UeipeUR) ISOW
Ut SISIXa 1Ry sume|
gunmeuds Jo Aoega|
Fuunpua syl 'sispling
pue siaumoauioy

10} ainyonaysedpur guy
-1SoAlRY JoleMmuUIR] JO
usping [elouRUY B}
'SUONOLISa) 3P00 Bu}
-quinid pue Suipling

‘SAONATIVHO

‘uonesiul

Joj uoneydioaid uo
Arewwnd Aol yeuy
saoeds (padessiiay)
400pP3INO 31830 pue
\lejurel 1s9AIBY 01
8INMONNSeUL PazZ]
-{B1US93p 210Woid

NOLLITIOS

‘204N0S I91eM Bjqe
-njeA e se Jajemuiel
Buisn uo o Buissiw
aJe sauNWWo)

JAIF1E0xd

v 51894 00 € swos 4o} A[ddns usrem [enuspissd

o @2unos Adewiad sy se SWSISAS UISISID J9IBMUIBL UO PaIjad
SEY EpNWiIag Jo pue|si ay3 pue ‘syuswaainbai sorem s3uipjing
ay1 A|ddns 01 JarEMUIEL 94015 PUE 123]|0d suadedsAys ‘Suoy
3uop u] "1se3 9|ppil] aY2 1noy3nouys pue adoung ‘ejeasny ul
Paysi|qeasa-|[am Apeadje aJe pue ‘ediawy YiioN ut asueadadoe
3ujured aJe asn [BI3USPISA.L 4O} SWSISAS BUNSIAIRY JSIBMUIBY

‘2WOY 3Y3 puno.e pasn

A[3usaand 4938M BY3 JO %05 03 %0b 9AEs 03 seplunitoddo pessiw
ut 3un|nsa. ‘pasnaspun A[Isea s| SUISSAIEY JSIBMUIE  BDA

Jad semawi|jiw gp§| 03 097 3noqe wo.y Suidued SIS UoHIEl
-1di>94d a8eJ4aAE YaIM ‘SN0 UBIPBUBD) U 334 4 "SUIysnij 19[103 4o
Suiysem Aipune| se yons sasn Joopul AUBW 40} PUE ‘UONESLLI
JOOPINO 10} J9IBM JO 92.NOS I|QEIA E S| S3DBLINS 3|qeaw.iadw
J9Y30 JO SJOO. WO} PBIDS||0D 1DIBEMUIE. ‘SBLIIUNOD WOS U]

As ay3 03 Bunjoon]

‘swed804d UOIIBAIDSUOD U19lBM

Jo 51984, UlBW BY3] JO BUO 3q P|NOYs Jewwns ay3 Sulinp puewap
J9IBM I00PINO ‘UOSED SIYI 404 | BULIBIEM 1OOPINC JO BSNEDR]
SYIUOW JWWNS 9Y3 Burinp 3.0W 4o 3|qnop ABW 3N J1EM
[edidiuntu 2303 ‘suoiBau awos u] ‘A1peded 9amoNIISEAUl UO NS
-saud Bunand Apusnbasuod pue ‘puewsap yead o3 Suinqrizuod
40108} Asewiid ay3 S| 9SN USIBM JOOPINO ‘SBIHUNWIWIOD ISOW U]

yiesy

wo3sAs035 pue sajjddns Jarem Supjulip Suiusiesays ‘uopeu
-{LUEIUOD I91BEMPUNO.I3 pU. -9D8)UNS O} PES| UED (S4ED UME| pJEp
-UE3S UM PIIBIDOSSE U91J0) sapionsad puE suazi|13.19) JO 3SNIBA0
‘0S| o PlOYasnOY a8edaA. 83 10§ [€303 B JO %(T INOQE
—PpUBWIDP ISIBM [BIIUSPISD. [B303 JO %G/ O3 %0E WO dUdymAuE
sauasoudad iyl ‘@3ewWI|D puB UONIEIO| ‘Uoseds uo Suipusdaq
"UOSEDS JOWINS 3Y3 BULINP—I[BJUIES DAOGE PUE JDAO—.IBTEM

Jo s8] 000°00] ©3 dn seainbat ume| uegangns [ed1dAs v

‘UME| UDD.Z Ysn| By S| ‘OSN 19IBM
[erzuapisa.l Joopino 3undaye J01de) [ersuanjul Isow sy sdeytad
pue ‘edliBWy YiaoN ui Di3ayasae adeospue| Buijieasad sy

90JNOS 9y}

Se JoJeMUIRY — e
Al 33 03 %007

1-14



Appendix |

tsadeospue| sseu3an|q Opniuay)
Jejndod ueys Je3eM $59] %£9 03 %G| PISN s8urY U0 S,0pEI0j0T) SUO|E SIS »
‘s9deISPUE| [EUOIIUBAUOD YIIM BSOUI UBY3I ISIBM SSO] 9 |€ PISN UIISNY U SBWOY »
tadedsiiey 01 p93J2AUOD J0U
sanJadoud 01 pasedwiod sBulAeS US1BM JBWILUNS %gE € PAUIBIUIRW EPEASN] UIDYINOS »
Burdessirex ynm sanuadoud uo y%¢q jo Sulaes 1alem pazijead XIUDOYY »

:53|Nsa.4 SUIMO]|0) 3Y3 YM

Buideospue| paepuess 01 Suidessiisy jo puewap 93eMm pue s1sod [eduBUY Y1 pasedwiod
we.ago.g uonensuowsg sdedsiuay [euoneN S 3us Aq Apnis B '£007 PUE 066] Usamiag
avi3vesd ul Suidessiuay

"sume| 3ujjzzn3-493em BUIMOUE JIOU JO} SOIEQDU YIIM PIPIEMI D.lE

SIUDPISO BUBYM , ‘SSE.S 10} YSED,, SE YONS SSAIIUSIUI [BIDURUY DAISSDIESE A1y 2ainbau Aew
JBLIJeq WlID3-140Ys SIy1 awodlar0 3|doad BuidjsH "w.s) Buo| pue wnipaw 33 JSA0 SISO
PUE 2Wi3 93UBUIIUIEW PadNPaJ Jo s3yauaq ays deaa 01 wuey 1aoys ayy u Supueldad pue
Buiuue|d .oy Asuow pue swin [euonIppe a4inbad Aew Suidesspue) [eanieu pue Suidessiiax

'35} a3 493ye adedspue| ays 3yo.aiad, o1 Sundwaiie ueyl sAn

D80 350D aJow s| 31 ‘sadud|eyd
1332M 24MINY PIOAE SIY) S0P AJuo
ION °3.e15 a3 wouy Suidesspue
JUSIDIY3-J93IBM BpPNDUl SYUN
[EI3USPISAJ pUE SUOISIAIPGNS
‘suip|ing mau jo ssadojpaap
9J4NSUD 03 SBAUIDUY 3JBAUD UED
sonijedpiuny ‘sadedspue| uequn
4no ul AIneaq seINHISUOD JeyMm
uo saAndadsaad Ayunwwod
s8uey> 03 uidaq ued syoafoud uon
-ea3suowop ‘swesdoud uoneonps
aAIssa.88e Yym pajdnoo) "uon
-BAIB5UOD D30Wo4d A|9A13D3Ye
‘seaJe uonea.tsas pue syued ‘s3ul
-pjing 3uawu4aA03 ‘s|jey A3

SE 4oNs suoi3edo] 3|qisia A|ySiy u
s1o8loud uopessuowsp Buidess
-1U9Y pue Bunsaley sa1eMUIEY

‘QueILN WBLING 1o Uoigay a9l Ul duideosiiay 1010td ‘adeas
*puUBLURGIN N0 Ul AINEaq S9INnIstod Jeum uo saanoadsiad
Alunwiios adueys 01 uidaq ueo syoaloid uonensuowaa

ov uonEIuRWSdwy

Jo sadus|[eyd [DIUYDIL pUE $3ISOD
3yl Yaim stsumodwoy padjsy
140ddns [edluyos3 pue saipisqns
peaidsapim ‘Auewiacy u pue
‘BunsaAJey Ja1emules ajowoad
03 00§$SN 03 dn Jo a3eqau %0¢ ©
SI940 'SEX3| ‘Unsny Jo AN ay

LT

*SSSDINS 10} [B313IID §i SUDIIIR] [BIDUBLY WY

-340YS 9Y3 SWODISAO 03 SSARUSDUI [BIDURUY SUls() "9[OJ SAI3DE Uk 3e3 03 sanifedidunw
sa4inba. uondo Addns usaem prig sy yo,, siyr Sunowoad pue sisisieq ayy SUIWODIRAQ
‘A|ddns ua3em [edidiunw psusiaw UO paseq S.Je $35JeYd JSIEMIISEM

ausym 3uijjiq a8emas aelidoadde uoj pasinbai 3q os[e pjnom susiow [euonippy “sSuljemp
o3u) safjddns us3em [edidiunw-uou ‘s|gezod-uou moj|je 30u op sapod Suiquinid [epuiaoud
1sow ‘ApusJany Aujenb a3em anoge suondsosadsiw pue 's3505 [eniul ySiy ‘suoiIdLsad
spo> 3uiquinid pue Buip|ing s.e BulISaAIRY JB1BMUIES YlIM PajeIDosse sualateq Adewisd oy
$3503 jJuoJj-dn 73 SUOIIDLIISDI POy

"00Z-CST "0d "$5a1d MOIIBIEM (STASNYDRSSRIN
1SIBYWIY “SWIBS ‘SOLISNPU[ ‘SISSAUISNG ‘SOURISPURT ‘SOWOH UO[RAIBSUOY PUR 351 JOIBM JO HOOGPUBRH (TO0T) Y ‘SI943IA 13008

%ST-0T upne aAlIsuayaidwo)
%0€-0C sjueld 9Sn-Is1em-MO| pUe dA1IBU JO 35
%08G-ST B3I UMB] PaONpay

(Buideosiiay §'e)
(%00T 01 Ajjenuaiod) %05-02 ugisap pue Suuueld adeospue] 9SIM-191BM

(LOfeBIL] UMB|-UCU JO) %G/-GZ

wasAs uopeguy dug
SWa1SAS uonediil

%0T-S dleuwloIne Lo adiABR HOINYs jlejuley
%0T-S 850U U0 B[ZZOU JJOINYS o1jewolny
:A8ojoul29) uonesiu psaoidw|

95N Jajem uonegil 100pING Ul s3uUlAeS POUIOIN
s3uiaps asn Jarom uonpdLiy Joopino (po1dh] - € sjqoy

‘Buideospue) p.aepuels jo a8ueyd [euoseas pue jeadde [ensia

ay3 BuluiEIURW BIYM 940G JOA0 AQ ISN JSIBM [BIIUSPISSL JOOPINO adnpau ued Juidedssiiay
'Y $31eDIpUl dduslIedx] “3ydno.p swauixs v 3deoxs (uonendpead puckeq -a1) Suriazem
[esuawa|ddns sreuiwi|e Ajjemaia 01 sue|d sAnpu JuelsIsaL-IySnoap uo AJuo saiad Yoiym
yoeoudde uejiwis e s1 Suidpaspuoy jpamoN -saue|d Apaey sss| J93[3Ys O3 $HESUq PUIM SE pasn
a.e saue|d JueJe|03-3y3noJp asow sy ‘spaau jueld 01 Suipiodoe SuliSIEM JUBIDYR Jow
40} 3uimol|e ‘(sauswaainbau usiem Jejwis yum saue|d *o°1) sauozoupAy Aq padnous sae siuely

(¢ 9|qe} 99s) yo-und pue uoneiodess 03 ssO

puE 2sn J31eM 20npad 03 siueld auelsisal-ay3noap yum Buidedsspue| Aq Ja1em soAIDSUOD
Ajremoe 3uidessiiax “Aousioyge uonedii sacadwi 01 3ess saunsesw Juswaeuew puewsp
100pINO 350W IIYAA "92.4N0S .ISIBM S 10} AXS 243 03 $300| 38yl Uoindo uopneAlasuod
J93Mm Jayioue st ‘Suidpdspupf AIp JO w0 B 3qLIDSEP 01 PasN w1 dewape.y e ‘Suidposuiay
adeospue] ueq.in mau oy Buidessuoy

"$HUEL JSIBMUIBI BY) UMOP

BUIME.IP A3UBISUOD SNYI—I2IBM 10Y pUE A4pune] ‘Suiysnjj 315|103 40} 3|qE[{eAR J53BMULE]
jew o3 os[e Ing ‘SuliaTem uap.ed se Yans sasn J00pINo Joj Ja3em apiaoad 03 3snfzou

st so|dwrexa asaYs Ul $590NS 03 A3 aY | . 'SBUIARS J3IBM 131838 UDAD P|aIk BuEgSIIg 40
ABUPAS 23jI| SBAUE US1IBAA “ISEOT) [B4IUDD) SYI Ul UOI|IW /H$ PUE JSIUNH JSMOT Ul UOH|(Iw
8.$ jo sBuines yum—s.eak 0| 03 87 AQ SPIDBU BUNIONIISEYU] PIIIIP ISEOT) [BAIUDT) PUE
J3IUNH| JSMOT 3Y3 SB UONS SUCIZL J9AJP Ul SHjUEY U3JEMUIEL SUISN JBY) PUNO) BI|BAISNY Ul

-15



Appendix |

"uiRIg-OjIM AUBWLBY ‘PUnwHI0q ‘Surping u) Supisaaieyuiey oogpueH AFojouyoal

12JUQ 0IU0101 “JOYSLIOM BURSarIEH JalemuRy Sl 1B UONRILBSaL] (S00Z ‘P2 KB ‘MM ‘Siuoy ‘pue ‘TOT-00T "dd
1 941 "(T002) ‘M "Buoy] :$32In05

‘OHWO

‘uoi3aNAsuod Sulp|ing paepuess jo 1ued SunsaAley Jatemures
9){BW 03 UOIIDNIISUOD JO} SAPOD [B2IUYDS) paysi|qnd IUBWUIBA0S JOIUBS — 00T

"92.4N0s 3|qEIA B SE J91eMuUle. Jo A3jiqerdadoe Buisesaour snyl
‘AJpune| pue $33]101 10} I9IBMUIE. JO 3SN DIISSWOP 40} 3sId Yieay ou Suimoys Apms
uozen[eAs Aujenb usjem e paysiignd suoneosse |euoissajosd pue [BLISNpU| — 946

*SWa1sAs UIISBAIRY IDIBMUIES YHM PIIBIDOSSE SISO

22npaJ pue a2uew.i0419d arc.dwy 03 uoieAOUUL [BDIUYD3T JO ssado.d € ul padaysn
pue ‘Buuueld redpiunw us ese mau B pazA[eled sagueyd apod 3saY | "PIMO]||O}
8anquieH pue ‘ualuliny | ‘uswialg ‘pUE|JeES ‘BISqUISIIINAA-UIPEY JO S3IBIS BY |
"AI0IRpUBW 3SN I9EMUIRS HEW 03 JoMmod By SanUNWIWOS [e50] pue sanifed
~wnw FuiAig ‘suonen3s.a Suip[ing s3i papUSWE JUBWUIBAOS 3Y) ‘UISSAH U] — £66

‘swieagoud uiule.n pue UOIIBINPD PIIBIDOSSE PUE SWISISAS 493EM SS3D0.d

PUE JSIBMUIEL JO UO[IDNIISUOD 33 Ul PIISISSE Spuny a3 ‘A|[esydads ‘ssanseaws
Suires-so3em Bunuswia|dw 40y SBAUBIUI [BIDUBUY PAEMO] INd SEM XEI SIYI WO
pa128]|0> anuaAly A|ddns 3|qejieAe jo Aapuenb pue Lijenb sys yroq ureaurew o1
pOpUa3Ul JBIBMPUNOCIE UO XEI B PIdNPO.IU|

JUSWULLISAOS 93BIS UISSBH BY | — 766

"Alllqeuielsng
101 8nuen udissq odn :010uUd
‘qunsaniey saiemulel ajess-elug

"s49Y30 01 asn

J31eMUIE. BUIPUSWILLIODSL INOGE UOIBAISSA
ou pey pue Addey A[jessus? atom Loyl jeys
pa11oda.l 543sn JO Ypg !SIeak UsASS Jo
9S.4NOD B3 JBAO PIDUBUY S.49M S.ISUMOSWIOY
o1eald Joj sweashs 0pg| Alsrewsxoaddy
's8uIp|Ing ui swiaysAs uajemuled Buyjjeisul

40} wea3oud 3uead v 9onpouiul 01 (sadu)
-A04d ueipEUEY) O3 JE[ILLIS) 33BIS |EIBPDY
UBWLISD) IS4l SY3 SEM SunquieH — 884

*sUJ93sID wody sonddns Jsiem
o1eAld Buipnpout ‘swalsAs Sunsaadey Jaiem
-ureJ d13saWOpP 10y siseq [e3a] ayy Suipiroad

‘padueyd sem  A|ddns uarem oijqnd ays jo
UOIEZI|13IN PUE O UOI3DBULOD AIOJEpUBW
[eousd,, 104 UOIE|SISD| SNOIABI] — 086

‘Bunsaauey
J9IBMUIE U J3PED| B 2WOD9q 03 saniumiioddo paieaUs pue suallieq 8y} passalppe
Aueuriogy moy ssiensn|| 3uswdojaAsp [euonmisut pue [e39) jo AZojoucayd foLq v

Auewiiag ul 9dydead uowwod Sunsaaley sayemured Supiepy

67

"Jwiay xspul/3ac-adessiiax mmm
1€ 3|qE|ieAy “|IDUNOD)
3SIAA J91BAA Opedojo)-8uidensiuay

(VAAMY) uoneinossy

SIOAA JOIBAA UBDLIBWY P pug Suiuapips)
9SIM-924n0S3Y [DIMDN 03 3PINS) 01-MOL ¥
jooqpupp adposuax (666]) *D ‘UIBISUIBAA

P
$}00g AJJaid (OLEBIUQ) ‘OIUOIO] "SI
1UIM-pj02 “Uswilns-A1p Jof apind adpdsiiay

v :Butuspaosy puo1-Aig (8e661) ‘[ ‘1euuag

"UrRIg-OIAA (AUBWLIBD) ‘pUNUIIO]
Buipying ui Sunseaipy uipy — yo0qpubH
ABojoutpay sawomuipy ayf (1007) “M Buoy)

"S00T ‘4T ABW "DHWD

:0LRIUQ ‘O1U0I0] "SBUP330.I] JOYSIHIOM
Bunsarip sawmuiy (S007) (DHWD) uon
-esodiony BuisnoH pue a3ediuoly ueipeues)
:$92.4N0SAY

“3uilsaAtBY 19IBMUIEL

03 syuswipaduw L1o3endad
pue [e3a| a2npad 01 JusW
~UJ9A03 JOIURS YILM HIOAA
211qnd aya 01 ) asNIBAPE
udYyl—oao4nos ta1em Asewlid
B SE J93EMUIE UO A[3. 03
spue| pue s3uip|inq 3udw
-uoA03 3unsixa (e aJinbay «
IJUBW UIBA0S [BD0]

's3y3is uope.ISUOWAP
3|qisiA A[ydiy pue s3dafoud
20(1d 3uipnjou; ‘Burdeosiuay
aj0Wo.d 03 SBAIIUBIUL BTBBUD) »
*SWw3sAs
Bunsaaaey Jaremuied dn 3as
o3 21iqnd ay3 o3 1ioddns
[eD1uy283 pue SUIpun} apIACI «
:senIBN
-++sda3s 35414

gy SBUBPING

123BAA Bupjuliq uelfeasny sy yum pardwod Ayjenb sys pue—uieys ausuneaus waishs
J91BM 104 03 jUel 01 Joou Y3 Ul parocadw A3enb uajem JeY) pajeaAa. SWRISAS Jajem

104 pue $HUE} U9IEM JOO. Joluow 03 wedSodd aesk-om) v 'sBUIABS 15O D|qEIDIIOU YIIM
%S PUNO.IE AQ pednpa. Sem ISn USIBAA ‘PuBWSp Sulysnjj 19]103 pue 4arem joy A|ddns o1
SHUE} U] PDUOIS JSIRMUIR. SISN 9IS Y| "SIUN [BRUSPISaU /7 J0 Bunsisuod juawdolsasp-ad
UBQN DAIJISUDS ISIEM B Si ‘BI[RIISNY ‘SS|BAA UYINOS MBN] ‘O|3SEDMBN Jedu ‘ade|d 2343314
eifea3sny ul uiIsaaJel] Jejemurey

2 UlEIUrRW

03 (BuImoLu 1oj) |30} $S3| % p PUE ‘DPIDIGIBY SSB] 94T T UIZ1|1349) SSB] %9 “UNOQE| SSI| %SGT
493eM SS3| %G padinbau spaed [euonipes se yan3 yonw se jjey 3noqe JuLiniesy sadedspue
SuIAIB5UOD-193EM JBYD PUNO} BIUIOHIRD) Ul 3D1U3SH JOIBAA ULIEL] YLION a3 Aq ApRis

1 Potiad Apms Jeak-aa.ys ay3 4340

daaua ul spaed padedsiiax JO J9quinu BYI Ul BSEIDUL % || UB PUNO) IIBAA JOAUD(T «
‘PUE {SU8U30 O3 WY} PUSWIWODSI PINOM pue sadedspue| Mau J1ay3 Yaim

paysnes A|[edauad aiam syuedpnaed adessiuay 18y pa|easdL SABAINS ‘OPRIO(OD Ul «

-16



Appendix |

‘pIISEM 51§ IB1BM Lo1sem. Aluo S

*so|dwiexe awWos saplA
-o4d § 3|qe] ‘s1daload
spim-Aijedidiunw ague|
03 SWaIsAs 931s-U0 pue
SoUn3IXY pjoyasnoy pa
-1e4393U] B[EDS-|[BWS WO.l}
88ue. sanniumuoddg

'$95.UN0d

102 33B814.1 pue J31EMm
[002 03 401035 (|D)]) |1
-SNpul PUE [BIDIWIWOD
‘leuonnInsul 9Ys Ul pue
tuonyedLiat dous pooj-uou
1oddns 01 sumnoLide ul
tsp|ay Suike|d pue s>jued
a3e31141 03 spue| 21|qnd uo
{SUME| JSIBM pUE $13|101
ysnjj 03 40123s [BUP
-I1S84 @Y} Ul pasn aq ued
3] "S9[BDS JUBIRp AuBw
UO pUE 510185 SSOIJE
pasn aq 03 [enuatod ay
Sy J91eM paWiePay
sajens

Auews uo sy £ 9y

193BM pawie[da.J asn 03 Ajumuoddo ue syuasaudad paainbaa
10u s1 Ayijenb a|qelod jo sarem yoiym Joj uonesijdde Aue ‘paspu] *Adusidlyd 493EM JO WieSd
8y ul spuaal 31q IxaU ay3 aJe Bu)dAda1 puE SN ‘SUIISSAIRY JSTBMUIEL UM Jay3ado)

“JUSLULICIIAUD 33 O JSIBM3ISEM JO aSJRYdSIp

9U1 PUE SIDUNOS WO1J UMEIPYIIM JSIBM JO JUNOWE SY) Y10q 30Npad sassadosd asays jo |y
»» U1100D $B Yons suotyedljdde [eriasnpuy uy punoy Ajuowiwod s| pue ‘asodund swes ay3 10}
asn 03 susja. BuidA>ay 95N [eRIUl 8Y) JO 1BYI WOy udsap asodand e uoj 1o1em pawiedas
Jo @sn ay3 01 suajeu A||edidAy asnay “Aujenb us1em paJisap € 01 (UIEMWIOIS 10 1DIBMADIS
UD1EMIISEM "D'1) Jo1BM Pasn-A|snolaa.d JO JuawiIead] 01 SJ9j9. UOITBWEDDY JudwWaSeuEW
J23BM JO pl1om Bu3 uf s9di30eId Uowwod A[Suises.dul aJde Sui[dAd9.4 pue asnaJ ‘UOBWE[DY
s Y ¢ syl ~ Suipdoey @ asnay ‘uoneweday

§924N0SB. B 0IU| ISIBMIISEM UING 30U AYAA ;3SN pud

Jo syuswaainbau ay3 01 Aijenb uazem yorew 30U AYAA j35UO A|UO 3t 8sn AYAA jSPIEPUEIS
d23BM ZUDJULIP 03 J331BM [[E 3.1 AYAA 1SNOIAGO 8k Suo1isanb ay3 ‘U4sdUod [BJUSWLOIAUD
Buimoug pue Ayoededs sumyonaiseqyu; paures ‘saferdoys sorem juasnbauy jo esd siy uj

*SBUIABS JB1eM %0G
e 0} Sunenba—sayd
-dns Jajem Bunsixe
40 ,9sn 3ignop,,

ul synsai suoe
uonegual Joopino
pue S}80} 10} Jajem
BunoAkoal 1o guisnay

~SONIAYS

“191em pajokoal
pue pasnai yum pasle
-100SS® SHSI 3y} pue
Buiqund jenp 1noge
suondeoiad aapedau

‘Buljohoal pue asnai
JO SSQUBAIO3YS
1500 8Y1 8aNpal 1eyL
saold 181em MO

STONITIVHO

‘538N pus

01 Aljenb Jalem yojew
19119 0} 8uljoATal pue
asnail ‘uoeweoal asn

NOLLOT0S

‘Agjenb

191em Bupjulp alinbal

10U Op Jey} sasn pus
10} S1 J91eM 1Y} JO
SPAYI-0M] UBY] Bl0W
‘19 ‘spiepue)s islem
Bupjuip 01 pareal s
Jalem jediounu i1y

HAET90Hd

‘UoREBI pue BUiysn(L181l0) 'S8040 Buiysem Aiptinel Jo)
SHSH U123l INOUNIM DOSNBL G UBD 1D1eM ROLLIBIDD) PBIBYIY

"9SN U9IBM [BIUSPISS. JOOPUI JO %G INOGE A[UO SBWNSUOD
8upjood pue Supjuisp ‘epeue?) JuawuoiAug 03 SulpJoddy “Alijenb
Y21y yons aunbaua jeys sasodund Joy pasn A|jenioe si spaepuels
J93EM BUDjULIp 03 pBlEaUY JS1EM SU3 JO 3331 Adap Suideds

~pUE| J3YI0 PUE $35UN0D J|08 ‘sume| 3188111} 03 Jarem Ajenb

Y31y 2sn BMm ‘SYIUOW ISWIWINS U] '33|103 BYI UMOP IYS14 Ja1BM
Supjuiip 3843 Jo 9%40€ 03 dn Ysnjj 9m SP|OYSSNOY INOC UIYIIM ‘19,

“3upjurp 4oy a|qenns

Aifenb jo paepueis € 03 us3eM 82anos 3uiSuliq uo Juads 1500 Byl
JO Yonuwi Yyam ‘wissAs sIy3 Joj auow pue atow Aed sapjiin pue
san[edidiunw Yeak Yoeg '324N0S $,95|3 SUOIWOS DWOIBG UBY3
03 JUSWUOIIAUS aY3 03 3oeq pue jue|d Jusuneas) a8emss syl 01
pJemuo ‘1asn ayl 03 yo ‘yueld usem Supjuilp aya 01 adanos Ayl

wo.y 3]942 B smo||o} A[[edidAy asn [edidiunw 10) UMEIPYIIM JOIBAA

dooy Jjem e
UBQJN SY1 950D

1-17



Appendix |

*$.191GNOP 1BAO
uIM 03 sABM 1599 9y aJe a1edidnaed pue aatasqo saadew uolsRap pue dljqnd sy 33] ey
$31pn3s 30]1d puUE SUOCIIBIISUOWS(] "S[BIUCWIIISD] PUB SUNYD0.4q PUoiaq 08 ISNW—S[BIOYIO

pa1d8[e pue siueAlss d1jgnd ‘susznid jo—uonednpg "uondsaiad s1gnd s) wajqoad jes. sy

gs. OB s34 G7 490 uondedui 531

aouls weadoud asnau JoIBM SUOUIDA Ul USSLIE 9ARY SaNss! Yi[eay d1qnd pauswnoop ou,,
‘UOULIBA O 31D U3 1O} UOIBWIE|IDY JSIBAA JO 40123.41(] J9WLIO} ‘UOSHDE[ 14T 03 SulpJoddy
s UoneLLn pue ‘Buiysn)j 219|103 ‘(s3]242 asull 30U Inq) SB]IA> Buiysem LJpune; 1oy SYsI
Ya[eay INOYNM pPasnad aq Ued I3IEM PIWIe|I3 paudl|y ‘dAndadsiad yijeay e wouy ey
35982ns $924N0s 384 "su4sdU0d yijesy dj|gnd s.e asay: Suowe doj "IsIX3 OS|e SidLlieq [e1D0S

's,y 99443 sy jo |eadde djwouods

ay1 asea.nut Apuedyludis osfe pjnom Suipeo]
JuBUIWEIUOD UO paseq Buidiud agreyosip
JUSN|YS PUE $59) [BMEIPYIIM POSEQ-SWN[OA

SE 4ONS ‘SIXE) [EIUDWIUOIIAUT "SODIAIDS 191EM
JO SISO [EIUBWUOUIAUS PUE DIWIOUODD Y}

O 3UNODE J3| [Ny e Isnw sowndad Supiad
‘WEIJISUIBW SWODSq O3 JIIBM P3[dAd3ad 104
‘A|[e21wouods 919dwod 03 u3jem pawe|da
40} 3NDYYIp 31 odfew sadtid Jatem wWo130G-3204
‘pazipisqns s,epeues) YejnanJed uj anss| 193319
B SI SDAI3USDUY [BIDURLY JO O€| peaudsapim ay |

BIO'PNSM MMM (010U d
‘ellenisny ‘ASUPAS Ul yied oidwAio
alj) 18 e onand 104 asnal Ig1emuiiols

‘aul[aping siyl yaim uopdunjuod

u) pasn 2q o3 pJepuels uiquinid [enp e pado
-[2ASP SBY UOREIDOSSY SPJEPUEIS UBIPEURT)
ay] Surysnjj 319|103 10§ SUYIEQ PUR SIBMOYS
wo.y 4a3eM ployasnoy Susn 104 suyapind €
Suidojersp Ajpua.aind si epeuUE?) JUSWUOIIAUT
PUE EPBUED) Y3[ERH YUM UOIIBIOGE(|OD Ul
(DHWD) uonetodior Buisno pue a8efiioly ueipeues) oy eSueyd 03 3IN0Oqe 3q ABW
s3ury ‘puiyeq BuiBZe| oue 1eyy sedulroad 40} Sy . asnaa Ja1EM U0} sauljeping Buipiroad pue
s308jo.4d uonewE(Da J93EM B[eDS-05.1R] SullwIad | ‘epeUE?) JO 1504 BYI JO pEDYE Jey,, SB
P2qLIosap usaq aArY (]007) H2IBAA POWIE[DSY JO 3SM} B3 10) 32(1014 JO 2pO7) pue (ge41)
uone|ndoy sdemas [eddiunyy souircad sy "uondsoxs auo st eIqUINO? YsIILIg "aSNaU
pue Sulp4oa.t 340ddns 30u op syIOMmawey A1038nSa1 A1UN0D BY3 JO SUOIFS. 3SOW U]

s PAA|OSaU UD3q 3.1ed I50W BY) 10} DABY 3SN3. IBIBM

03 paje[ad sonssy [e2180jouydsl 1Yl 99.3e mou s1uadxa uelpeuer) aduajjeyd 433 oY) se udss
a.4am s3|pany jeaiBojouyoal ‘ysed ay3 uj "panwi st Suld£09.4 pue asna Is3EM jo adidead
a3 ‘JuedyIuBIs S| SES.. UGN SEPEUERD) Ul J9IBM PaWIE[Da4 JO 3sn .10} [elauaiod ayl JiYAA
poatadaad 13 [BOY SOPIN}

s UOIINQLISIP 9i0J9Q JUBWIESL) J91EM |ENSN BU)
$80819pUn UBY} 19}BM PBPUDIQ SIUL IS1BM PBIOIS
JBU10 JUSWBIAdNS [1IM YOium ‘1o1emalsem palean

PAJUBAPE UUM IIOAISSSI 19)BM 32IN0S S A)0 8y}

wswgne o1 guiuueid st ‘eiuio)e) ‘ogsig ues

Buiokosi
100.41pui pauueid
apm-Alijedioiuniy

o' 191BM Jomo) BUlj000 apinoid 0] Jueld J1eMOd
1B3IONN 9pI Oled BY) 1€ Jue|d UojIeLUR|Ia) & 0}
paljddns si Juaniys A1epuoddS ‘BUOZIIY ‘XIUBOU Uj

zg WBWUYS]

-Us|daJ pue uofleaid PUBRBM 10} UCOZe| JuUdWleai)
JIEMIISEM B WO Juanyje sasnal Josfold epeued
PalWUN SYONQ B ‘el100S BAON ‘LISQOH 19AIY U}

15 SpUE| [euoneasoal

pue A11ssi04 ‘leunynouge s1e8iul 011 JO %00T
SWHe|0al MOU pue / /6T 90UIS Jojemalsem jedioiu
-nw guisnal Uaaq Sey ‘elquinio) Usnig ‘UoulIap

asNna1 10341p
apim-Anjedioiuniy

osHeY

1Sowie AQ puewap Jajem sonpad 0} paroadxe si

1} "$9L10J0 Buiysem pue s1ejl0} Bulysny) uj asn 1oy
SBWOY JO 4SISNO B WIS JSIEMIISEM WIBIO3) |jIiM
“naeunp ‘unieby jo) Wuowdoisaap Japun WalsAs v

6v"SOSN UO1IONIISU0D pue Fuisem ajo1uaA ‘Buiysny
184101 'spiay Suideid Sunegiiy 104 Jo1em PaWBIDD)
SINQUISIP 01 WAISAS uoRNguUIsIp [enp e pafojdwa
SBY BUOZUY Ul 3FE||IA UCAUED pUBIL) ‘QZ 6T 9oulS

asnal oo 10}
J9)emalsem olisswop
Jo asnaJ sndweo

10 pooyinoqysiaN

o %01 AQ SMO}} 1818MBISEM pUR

puewsp ialem udnpas ‘BUIYSN} 18110 Ul pasnal
SI SIOMOYS PUB SHUIS WOJY Ja1em ‘Xa|dwod [enuap
-1S31 HUN-GT & ‘a3eyjiA apishend) $,/8AN00URA U]

L UONESL Jos pasnal pue welsAs (sseid ey
ajwgelyd e uj 8)isuo pajeall s BuUIpling 10U 1D
S,BIGUINIOD YSHIIg JO AUSIBAIUN 8} WOy islemialn

o BWIOY

|EUOIIUDAUOD B Se 90IAI3S JO Aljigel|as pue Aljenb
awes ay1 BuluBILIBW S)IUM %06 AQ PUBLISP
191BM SBONPDJ SIY ] “(Sawl oAy 0} dn) Ja1emaisem
pasnas pue pawiejoal Sasn pue ‘1alem avinos se
uoneydioald uo saljal 3snoH Ay ea s,00UCI0)

Buipiing

121 10 Xajdwos Ajjwey
-nw ‘awoy Ajwe)
a|3uis uuum Buippkoal
10 9SNal 3)s-uQ

5o BUIYSNY 10} SHUBRY 0} A|30841D J8)eM
uielp sujseq puey urlIng Yum s1aji0) aseueder

sajdiuexs

BuipAces pup osnas ‘uonpwipdad sof ssniuniioddo ~ p djqp]

asnal
U-HING Yum saunixi4

uoneonddy

[-18



Appendix |

*gsn 13)eMm JOOPINGC
10 9%,0G 9ABS UBD
ugISap ueqJn sAllS
-uas Jo1em 1oedwo)

SONIAVS

‘sayoeoldde piepuels
uey) aalsuadxa alow
8q 1snw ugisep ueqin
DAINSUBS 191eM JBy)
uo11dasuoosiw ay}

STONITIVHO

‘syoedwy pays

-191eM J0) PISSasse
2 SUOISIoap Bsn pue|
11e 1eul gutinbal pue
‘alnyonJisedjul uaaig,
Bunowoud ‘sume|
Buymeuds Funjwy

Ag ugisep uequn aAl
-ISUSS J91eM 210WO0Id

‘NOILN10S

*Spays.ialem |eso} Joed
-wy Ajaanedau usyo
SUOISI08P JUBWdOIBA
-ap |ediplunw aiin)

JAF1904d

PNSM MMM (010U "ASUDAS U 1007 U948 B UUM 81y Dajensuowap
se{ONSM) uBisaq Ueqin SANISUSS 191eM Ul 1apes; e st

“JUSWIZBUBW ISIEMW.IOIS PUE JUSWIED.I] ASIBMBISEM ‘AISAISP
JSJEM O} SINIONUISEYUL 3|ING-ASAO JO 324D Y3 01 $3INQIIIUOD
udn3 ul siy | ‘s334nos SUMISIXd UO PUBLUIP ISEBIIDU] IO SIDINOS
J9IEM MBU pulj 03 padJo} aJe s[idunod [eddjunw pue sJageuew
J193BMm ‘spuewap asiem Buisessou; sseadde o) Bunjew Aojjod
51821|dwod YBYI S103))0 SANEINWIND JABY SUOISIDAP SN PUE| YINg

“JuswaeUeW 493EM
-w.03s s1enbapeul yum patedosse SUIPOO]) pUE UOISOUID «
‘pue ‘sadejuns s|qeawsadw) pesaads
~9pIM wo.y Buansaa 93.4eYdaa 19IBMPUNO.S PadNpal
‘oSN UM IOOPINO BAIS
-590X3 UUM pate(osse spuewap Ja3em ysiy A Suijzdels «
@Ppnpau
so|dwex3 ua3e| sueak [nun JUspiAs aq Jou Aew Jeyy sydedu
3A13E39U SBY—SUOIIBIDPISUOD SN USJEM [EDO| WO} PESIOAIP
u93j0—Uuoisap asn pue| Jo adA3 siy] sadid terem us831q
puUE 310w 03 sped| A|qe3iasul  |me.ads ueqan, moy jo ajdwexs
ISSE(2 € 5t UBISap UOISIAIPGNS paepuels “dnewa|qoid aie Jusw
-dojaAsp jo sudsyzed Jus.und AUBW pUE ‘34nInj @Y1 Ul pUE MOU
Y3[B9Y PDYS.ISIBM PUER 9SN JISIEM SUIWISISP SUOISIDAP SN puer

UOIBAISSUOD JO}

S9IUNWIWIOD e
udissq

"B'DZ|YOS-OYWII MMM I J|qe

“I1eAY "DHIWD "101-86 SIS [EDIUYDS] 95Ny
IBIDAA DUS-UQ 01 statrng Aioipinday (846 ) "uon
-esoduo) SuisnopH pue a8ediiol uelpeuen)

"B DF [Y2S-OUYWD MMM 138 B[qE|IBAY

(DHIND) uonedodion uisnoH pue a3edtol
UBIPEURY) USWASDUDYY JOIDMBISDAA PUD JBIDAA
[pruapisay sapAoul] (866 1) € 38 "H'Q “I3IIEAA

‘uny-xapuyjsedids)dandjwos psais mmm
BUS GIAA
SupAcay pue asnay eiudojifen) — sadig s|ding

"EpEUERD) YlJe] 33 JO spually Joj pageda.y
‘uopie.od.aor) sai18o|ouyda) SHISANODT SSAIIDINU[
PUD SOLIDUSIS 34NINY ‘SUONIDAIION 1USLINTD DPDUDY)

ul s3upping [DIDJSLULLOY) PUD [DUORNIISU| ‘(DIUSP
-1S3Y Ut 3snay JaIbMaISPAA (9007) 'V ‘ISNGR|IPH

"BD'IUWDD MMM

38 3|qE|teAY "JWDD eraqly Kaeded 7007
‘16-0€ ApW - doysdiopp Aijod pup 93usS JBIDM
ay1 Jo s3uipaadoid Buipfray pup asnay DA
Aoij04 03 93uaDS JBIDAA unjurt (700T) “Iusw
~UOC.HAUT 33 JO SIBISIUI| JO [1DUNOT) UBIpRUEY)
$32UNO0SIY

65

‘3ui[oAda. pue asnad
JSIBM 1O} pUBLUBP 313D
PUE $1503 1iJ0.138. 2.4n3ny
9onpad 03 siuswdojsasp
mau f[e ut Buiquinid |enp
aJinbau 1eY3 sme[-Aq 1deUT
‘BuipAdaa pue asnad Jazem
Jwad o3 suonengau pue
uole[si3a| a8ueyd 03 suUBW
~UJ3A0Z 101UBS UM HIOAA «
"uCQE:L0>GM jesoT

‘110ddns Lyunwiwod
PIing pue syg sy jo Jen
-uszod a3 WBiydiy ey
$OUS UOPEISUOWP puUe
s309lo.d 10p1d 3jyyoud y3iy

dojeasp pue (sassauisng pue

sdnoJg Aunwwod 'sOON
"8'9) suouited [ed0] AJ3usp| «
sanhn
-+sda3s 35414

*S.J9Z1]13.039) UME| D1IDYIUAS JO BSN SIBUILID JO 95NpaJ ued 31 Suisn Usjem
pawie[daU Ul s3uaLInu ay) uaaid puy A|ddns ajgexuLip ayl ueyj ssa| 90/ INOGE SISO
Jo1em pawiepad syt Aijenb usiem Supjulap suinbas 1ou op jeys sasn pus Usylo pue ‘sume|

[er3uspisa.l ‘sueipaw peoJ ‘syaed SuiIedlLil 1oy 191EMBISEM PBIERIL SIINQLIISIP JBYY JBYIOUE.
pUE ‘sasn pjOYasnoy 31S0W pPuE SUDJULIP J0O} JOIEM USD1) SIDAI[SP JBYL BUO SWSISAS uoling
-1I3SIP 433BM OM] SBY A3ID B} "IUSWUOIIAUD SUIpUNO.LINS ay3 03 adJeydsip oaaz ul Suinsad
“191ema3seM |[B Suisna. AqQ 9]2A2 Ja3em uequn s3t paso|d A[e3a|dwod ‘epliol4 ‘8ungsialsd ‘1§
eplioj4 ul dooj ay3z Buiso|n

-19



Appendix |

Jaemwy suonediqndyimo.sirewsaosd-eds
MMM 3B B|qE[IBAY V4T :DQ ‘UOIBUIYSEA “(F00T)
YIMOID LIDWS (UM S3DIN0SIY JIDAA Suid910.44
($007) Aousdy UONDBI0IY [EIUBWIUOIIAUT S()

"W NS M/BULISUISUS/OJUIIDIBMUBGIN MMM
133IS GOAA BIjRAISNY Ul UBISeg

UBQJ[| SAIJISUDS IDIBAA ‘OS[E 935 "EI[EISNY YINOS
1O AYSIBAIUM 9211204 UDYDASNY JO SOO0GPUDH Y —
131DMUWLIOS JO [0.0U07) 82N0S, J0) $3INPAD0.I] JISDY
:udisaq upqin) sAnisuas 1M “(F007) *| ‘onday

"BI'9DUR[EQISIEM MMM 1IE 3|qE

-|IBAE |00} PISEq-OLIBUSIS PUE SAIIDEIIU] UR ‘3)IS
G9AA [9pO|4 @ouE(eg 433BAA 33 Aq paiusws|dwod
si uoneoi|qnd siy | ‘uo1d930.4 Jly pue pueT
UIIBAA JO ANIStUIL] DG DG ‘BLIOIDIA DIGUIN[OD
ysng 4o 500Gaping y — BUIUUD]J JIDMULIOIS
"(2007) "PteY "Q PUE WEYRJD | " ‘susydaig

(9007 I8} BUILOIYIIOL) B DIAN D[ MMM 192IS
QOAA DIUID MET [BIUSWILOAIAUT 9303004 MD[-Ag
[8PoW a4nwnasoafur usain (9007) "Me jo A3noey
‘BIIOIDIA JO ANSIBAIUM DU ME [BIUSWUOIIAUT

"ED*ODPUBUBIINIP MMM

BMUS GOAA 'O PUE UB.LINY) 235 $3|393e.1S

pue 1s0ddns [e2a] Lajiqeurelsns pue yimous riews
10} pUY "S4O'[ODM MMM 191IS QIAA ME"] [BIUBLUUOI
-IAUT 3SBOT) ISSAA 1B O|qE[IBAY 'BpINS SMDJ-Ag 1DWS
1S20.IN0OSOY

'$398pNq JSIEM [BD0]

Y3IM 1USISISUOD BB I1BY)

sue[d Ajunwiwod [epYyjo

pue saifaje.3s Yamoud

[euoidaa auinbau pue

$81IEPUNOQ] JUSLLIRILOD
uequn ystjqesss djpH »
1SJUSLUUIIAOS J0IUDG

‘3uiuoz

pue Sutiayng ‘uonsuny
[ed180[0D8 “43A0D 9843
‘uopeayu ‘A3jiqeswsad
0} SMe[-Aq Ul spJep
-ue3s aduewiopad 135
*94NIdNJISEHUL USBIS,
Bunsixe ay sedueyuS
pue susws|dwod yeyy
ugisap UOISIAIPNS pue
JUSWAFBUBW J9IBMWIOLS
Bunes8aau) 03 uopuene
oyvads yum Suuueld
JDIEM UM SUOISIDAP asn
pug| 93e.4333U] 03 JUSW
-JIWWOD [BID14JO UB SXE|] »
JuUsawiu4dA08 B30T
*-+sda3s 35414

‘ugisap paie.a8ajul pue onsijoy

JO 532U [BIDOS PUR [EIUSWILIOIIAUS ‘DIIOUODD 83 Jo a[dwexs UeIpBUBT) JUS||3OX3 UE S|
|00qpuURY SIY3 JO UORIBS [BUY BYI Ul PASSNDISIP ‘UBBID) DPISHIO(] 4,"S30BdWI [BIUSWIUOIIAUD
3onpa. A|qeJaplisuod 03 paidadxa si pue ‘Yoeoadde rSAA € Buisn s1s00 uondnIIsuod o8
-UfeJp J2IBMULIOIS Ul SBUIAES %¢G B padnpo.d ‘B[3SEDMaN Ul OS[E ‘SUOISIAIPQNS plaljudaJny
‘Bulamp Jed 000 |$ Isow e—s3ISOD UONRINIISUOD Ul 006'GTS 10 sBulaes uf Supnsau ‘yoreoud
-de NSAA B Buisn peIdnaIsuOD SEM ‘SS[EAA YINOS MBN ‘BISEIMBN] JO qINQNS Jauuj Ue
‘aoe]d 923314 "s3ulAes uedyIUBIS 10 [e13USI0d SYI SDIEISUOWISP BIBIISNY WO UD.IEISY
BPRUET) PUE BI[RAISNY Ul UOIJBAISSUOD J40) uBisa(]

LE

‘moigLews/Aod edammat e ajqeleay 'z +d “Asuady uonaeloLd (e AT SN 100 IYSBM "$8/0
-ifod 481epm Bupjupg pue ‘aimonnsesu) ‘wuauidofeasq Supiur (89S 181 JUBI0Y4T IO piemos BUImMOID (800Z) 'Vd3T :83inos

"JUSIDYJS 2JOW SWAISAS SHEW UED 34MDNIISEUI JeY] SUlUIEIUBW puE

aamonJyseur Bunsixa Aq paatas seade 01 juswdojaasp Sunaauiq Suidesspue| 1o}
puewap J93eMm sadnpad s10| Jajews uo udisap pooy.noqydieu 3oedwos Suideanooug
‘afe>e3] Y3nouy) ssof Jarem o1 a|qidadsns ssa| pue s3edado 03 JusPYS BsoW WYl
Bupjew ‘swaisAs UOISSIWSUEI] 19340ys 10} smof[e 3uawdolsasp 1oedwod adoly
*SJUBPISaL J19Y) AQ papuBWap Ja1eMm jo A1nuenb ayy pue seunwiwod Aq paplacad
J93eM JO 3503 33 aonpau Apuedyudis ued sajdputid yimous 1aews Suid|ddy
493em SUIAIISUOD puUE $350D 3UIDNPaL YIMOoUD) JIBWIG

*$3502 a3 YyZomano ||Im uBisap A|pusiiy

A|jes180]023 jo sayauaq wua3-3uo| ays ‘aAndadsaad s .1aUMOBWOY B UBAS JO AJUNWIWIOD €

wouy A|ule1ad Ing ‘(e3edisuowsp moaq sajdurexa ays se—sAem|e 3ou ysnoyafe) padinbau
aJe 53500 Juo.j-dn [euOnIppPE sasEd BWos U] ‘saydeosdde Juswdo|aAdp UBQIN [BUOIIUDAUOD
ueyy aaisuadxs aiow st JAISAA 1eys uondeouodsiw ayy st 320]q Suijqums Auewiad

CNSAA JO 380D [eaa 9y |

1o(S9WoOY [enuapisa.l pQ§ ISe3| I8 JO Jud[EAINba B

.04 spuewsp A|ddns Jeak-g7 8-9) sauswdojaasp [edidiunw mau soy A|ddns Jaiem jo Aijiqerjed
ays jo jooud Sulnnbau Aq Ajiqeueisns aarem o1 Suluueld asn pue| ul| suswpuswe e8| 33els
‘ojdwiexs .o} ‘elusopeD u] “sassado.d Bujuueld Bulinp sapuade aounosad Jarem Yiim Buneulp
-100D SIUSWUIBAOE S| (JSAA Sunell|ioe) 03 As)| 8y "SDIIBPUNOY YIMOIS UBGUN PUE ‘SIAIIUID
-ul Yyamoug 1ews ‘uolie|sids| Jusweadeuew Yyimous [epuiroad aaisusyasdwods Buipnpul ‘skem
Jo L3a11eA € Ul padeurw 84 UBD YIMO.D) "UI[EaY PIYSIaIBM SDURYUS PUE 2UNJ3S Jey) SAeM Ul
papiaodd 8q Ued S8D1AISS JSIEMULIOLS PUE ISJEMIISEM L3JBM MOY SIBPISUOD pUe SI0| [eNPIA
-Ipul JO |9A3] 83 3B JUSWISEUBW ISIBM UO Sasndoy ugissp pue Buluueld uequn o3 yoeoudde
siy ] uswadeuew apA> asrem pue Susuued Buiziundo Aq uoneAIasUOD Us1EM aTEUN0dUS pue
Aenb usyeMuLIOS UBQIN aA0IdwWI 03 swie A|[e214103dS (JNISAA " SJE|OP XE1 JO 35N JUBIDYYS
pue ‘uo132930.d [EIUSWILIOIIAUS ‘SBIUNUIWOD 3|qeAl| sajowo.d jeys Juswdojaasp pue asn pue|
u1 3daou0d B—yIMo.5) DS 03 pase[at A[9sod si (USISap-a.4 J0) UBISIP UGN SAINSUSS ISJBAA

(ANSAA) uBisop ueqan SARISUSS JIJBAA

“HOUN0D BSUBJAQ SIVIN0SBY [RINEN ‘SIBALY URILIWY IYFN0I JO SI08j43 8Y) SareARIBRY Imeids
MOH 1$3Fe1I0US Jajem O) ABM N0 BuiAed (200Z) *ABIled °f PUB UBWIZINIS “H ‘SEEAOT '( ‘PPOL T '13SUBY ¥ g *ON0 1991108

‘sweIsAs

Jomas pue su233n8 Aq Aeme 1doms si us1em ‘pealsu] 'sasjinbe ysiuajdaa o3 punous syy
o3ul deas 493U0| OU UED UfE. ‘SIS3U0) PUB SMOPESW 938|dal—Sj00.4 PUE ‘SAEMBALIP
*s30] upjued ‘speos—sadepins snoiadaduw sy "saljddns Jatem sadnpaa os[e 31 Uarem
ano seanjjod Ajuo 10U |me4ds Ing "SUESDO PUE SWEa]S ‘SE| ‘SAdAlL uosiod Jey) sjue
-Injjod sslaaed s30] Buppied pue speod JJo sund 1Byl uey ‘Alljenb Ja3em susieaayy
ose imeads soeds uedo pue puejuwiie) jo sso| pides ay3 01 pue uonnjjod Jre pue
dlje.) pasea.dul 03 |me.ads UBQINGNS padjul] SABY SIIPNIS ‘DPEDIP 1SB| Y3 JBAQD)
wejqoad e jo |meads g

-20



Appendix |

WO WSGI MMM 1B BIGRHEAY "SUNSHIEN 18100S PaSeg-AUUNWIWIO) :90UBIBI8YH ¥OIND (G00T) "O TUON-BIZUBYIN :90IN0S
“Bunif
"Ajunwwod e sso.aoe pajuswaldwl ussq sey 3t aduo A393e.43S SY3 9IBN[BAT lo piepuess poog e
‘Due ¢ . ureUlew 0} papasu
pue !sdnoug 3591 Anunwwod Buisn ABa1ea1s ayl1 10]id "€

\ Sus si Jo1em Alfenb ugiy
~NoiARYSq SUISUBYD Jo Aep sod eyded Jad

U] BAIIRYR udAoad UBDQq DABY JEYI SBARULOYE puk sanbiuydal Sunaxew sauu 08 0 0G AjUo
pUE SUOREDIUNWIWOD SE YdNS  S[003,, sash Jeyl ABa3e.ais e dojeae " ‘sa1uNnod padoiensp
tskaains pazjwopues pue sdnoud snooy Budnpuod pue ‘yoaeasad uj uan3 ‘Jey) ansljaq

s)iadxa Js0W—Hwi|

Bunsixe Buimalasa Aq A11ADE UEB 01 S119Uaq PUB SJBLLIEQ 3Y) AJlIusp] °| ot 51 o4 B4

:sdes unoy seAjoaul Bunadjdew [e1D0S paseq-Aunwwor)
Supejiews feidos paseq-A3unwiwios o3 sdoyg

SONIAVS
‘uo AJuea Aeadss ‘eredn.ed 03 suasn pus oy Ases 11 sxew ose

3snw swe.aSoad 'UONEBAIOW JUBIDIYNS YIIM UDAS “ING "SUSZID [BIUSWUOIIAUD pood Sutaq oo
pue A84aua SulAes AQ Pa1BAIOW OS[E 3Je SIYIQ “InolAeYaq BuiBueyd 0y JOIBAIIOW AN 101em, m:::ucm ue
-D9}43 UE s| Asuows SUIABS ‘S19SN PUB 404 UM Uleam 1s1em,
s,2peuen jo suojl
‘uonae andsu) 03 papasu 'SplouAsy ‘1 1010Ud Ueiemulel Aq pal -daosad soedas diay
A S g .Spuod gniuieq. pue 100l Ugssd e 1o wsfojd uon 1M 1eyy swelgoid
LULANQ,, JO [2AS] YSiY B SOSBANOOUD IBYY £ iy ts e Ul fee i i uopeoNnpa njBurueaty

SJ3SN PUS YHM IDEIUOD DAIIDEISIUI D3P
SY3 SSIBSJD SSAIIUSIUI PUSWIWIODD puB
sJdoLlIeq AJauspl 03 SI9p|OyEIS JO
sdnoJg snooy Buisn 4, 'uoneuswa|dun

pue udisep we.goud o1 Jorud susliieq
puelsJapun o1 JuoJj-dn paisaaul s 3404
pue aw sJow asnesaq saydeo.dde [euon
~USAUOD WOJ) SIBHP BuniadjJew [e1>0g

up siaquiaw Ajunw
-woo agegdus of

'STONITIVHO

*sinoiAeyaq

agueyo Apusuew.iad
0} SUaZ|o adidsuy
pue agegus 0} uoneu
-ILUSSSIP UONRUIION]
puofaq 08 1eyl sweig
-0id uoneanps pue
yoeasno juswajdw]

*a8ueyd [eanojAeyaq 01

sJ431deq ay3 Jo 3ulpuelsaapun aenbapeul
UE 129[JaJ Udljo uonewLIoul SulyeuIWDs
-$ip uo pasndo} sweadoad uoneonps
[BUOIIURALIO™) "SINOIABYDQ d|qeUIRISNS
49150} 30U [[IM duoje suSiedwes uonew
-aojui ‘Supiasow [ppos paspq Ajunwiwon jo
Jsrowoud pue asidojoydAsd [eauswuoaiAu
“yopy-aizuayoly Snoq o1 Suipioddy
Sunojrew [epog

'NOILITOS

‘uopoe

o113 Ind AARORYS
0} Moy pue ‘uop
-BAJISUOD JB1EM 4O
“INoiABYaq Ul sa3ueyd SuIISE] 919D 01 PIP3IAU S| JBYM S| UOI) S1yausq (enualod pue

-EATIOW puB—1USWaEEEUS SMO[|Of LOIIBANO “INOIABYSG 9dUN[jUI 03 3NG ‘WiOul 03 LU0 ‘104 paau ay3 1noqe
10U S} UOIIBAISSUOD 423BM UO uoneanps jo asodund aya ‘spoyraw Jaylo Jo BJNIILIND [00YdS Buipueisiapun 40 0e7
‘BuisiaeApe eipaw ‘sulreduwes uopewLION] Y3NOUYI JSYIBYAA ‘SOWES DUIJ-UO BAIIDEIDIUL O}
syaudew a3pliy wouy ‘steulwes AustsAlun 03 sweadoad jooyssead wod—pie Suiyoeal ajqe
-uigew AJ9AS JO aSN SIXEW PUE SW.I0) AUBW U} SISIXS UOIIBAIISLOD AS1EM INOGE UOIIRINPT

1808

D115 Ja1eMm,, BUlISE| B PIEMO] SBN[BA padueyd

‘UOIIBAISSUOD 10} PI3U A JO

saapuiwaJ d1jqnd Jen8a. ySNoayl SSaUSIEME Panuiuod

‘payoealt

St sis142 & 340jaq A4oiad Lofjod e se sanss| aa1em

SS3PPE 01 S[BIDHJO PAID3|d 404 puewap diqnd pasueyud

paauswaduwy

aq ued pue 9|qeadadcde swodaq ‘uone|ngas pue Suplid

POSEQ-SWN|OA SE YINS ‘SAUNSEIW Jo10 343y Jutod ays

01 2AIDSUOD 0} PIBU Y JO sSBUBIBME DI|qnd pauaydiay
{S19SN USJEM Ul SIIEY UOIIBAIBSUOD Bulfjsul «

:apnpur weafo.ad uonesnpa pood e o s1yauaq ulew Yy |

‘UBp[IY> pue ‘suapes] [esntjod
pue A3unwwod ‘sjeucissajoad 4s1em ssauppe o1 padojeasp aq
OS[e 1SN SwWea80.y "AJISNpuUl Pue S3SSIAUISNQ ‘SIBIUDL ‘SISUMO
-awioy se yons ‘ssasn pus jo sdnoud yusaayp oy padojaasp aq
3snw swe.go.d uoIIEINPS ‘Siy3 3A3IYDE O] “swa|qoud A3ndas

J2JBM O} SUOIIN|OS PISEQ-AIUNWWOD Ul S|ENPIAIpUI safeSus
8L dUo—papaau s| yoroadde paiedes-inw pue paLieA v

‘uonoe [edo| ut s3eddnaed oy

Moy pue ‘quswafeuew pueWSP Jo siydusq [enuajod ayy ‘uon
~BAISSUOD I9IBM 10§ PaaU 8Y3 In0qge a3pajmouw oljqnd aseatoul
os|e [[im sweaSoud uopednps aAndaya 3sow ay] ‘Ludiqnd pue
uonowo.id INoYIM [NyssadNs A[aJed a4 sUoNDLIIsad Bulisiem
se yons sweuBoud Liorepurw usag ‘wreagoud yuswoefeurw
pUBLIAp [Nyss00NS AUE 104 ISIW B BB SDANEIIUI UOIIEBAIDSUOD
J3JEM INOQE SIISN SSJEM LWLIOJU| TBL) UOIIEINPS pUE UDEINE)
UOJEDNPD pUE YdeaIND

‘A14ss@08U ' 10U INq ‘A1AIIDE

PSUOIIUSIUL-[[3M E SE US3S S| UOIJBAIISUOD “I3IEM JO ddUBpUNQgE
9AIE|9J JNO JO 9snedag ‘anssi ue Aynuenb Jazem Japisuod Jou
Op SuBIpEUET) 3SOW ‘Uolieziueq4n Buisea.unul pue uopnnjjod
‘a8uryd 23BWID SB YdNS AIIND3S Jd3eM 03 sieadyy BuiSiows
audsaqg "ueadoung a3esaae auyy se eydes aad yonw se ao1m3 Suy
-sn ‘pl4OM BY3 Ul S18sN 193eM Isaydiy ay3 SuUowe 4. SUBIPEUET)

S1edNpa

‘91EDNPD e

[-21



Appendix |

* JWIY X3PUL/S[OOYIS-I|QRUIEISNS/UOIIBINPD/MEAOS YBP"MMM
N
gOAA DAIIENIU] S|OOYDS D[QBUIRISNG UBI[RIISNY

‘wodusydes)

~U334F MMM 1921 GIAA 941 PUE ‘OLIBIUQ
‘03U0U0| ‘BUIZDID JALYODI] UG OSE 99§
*6] @nss| ouinof UsaI9 J1U0AD3[F “IUIWUOL
-1aug ay3 Joj 3unesnpz (€007) L ‘WeiD

WY YD04q T B/BINYI0IG/SGNA/OJ IR IDILM R DT DT MMM
38 3|qe[leay ‘sanieddiunw Aq pazijeuos.tad
8q ued 1BY]  suayms,, 19 AN[nn Apeau-iouiid
JO SO1IS B ‘EPRUED) JUSWUOIIAUT WOY OS]y
‘unyseplis” aeads/sqnd/ojutjus 1aIem/ed 93 39 MMM

73® 3|qejieAy ‘(s210u pue soydeas) uon
-B3uasa.4d JUI04I9MO "BPEUET) JUBWUOIIAUT

WO WSO MMM

138 3[qE|IBAY BujlexDly [DID0S pasDg Anuntiuuod
@oussfay D (9007) "Q “YOW-aIZUII
$ODUN0SIY

‘swieadouad
uonesnpa 3utoduo
340ddns 03 seaunosal
uBWINY pUR [BIDUBUY
aplao.d pue jusuIWWod
Jeonyjod [edyo ue B .
SJUIUIUADAOL)
1e>01

‘a8ueyd [E.NOIABYSQ
Jisui 03 wwswadedus Ay

-nwwod 4oy sspiumaoddo

apnjpu 03 saUNYd0.q
puoAsq sweadoad
uoneonps puedxy
*suaanied uon
-dwnsuod J33eMm 93npal
01 suBredwied uoneonps
pue Sunisy.eul [B1D0S Ul
way3 393483 pue sdnous
asn Jarem y3iy Anusp| «
$SaBN

-sda3s 3541

<« Potsad ueak-2a.y3 € JaA0 pUBWISD 4dIEM

Sead ut uonIdNPaUL %7E B SEM 1 NSl Y] ‘BUIISIEM UME| [BIIUSPISAL SINPDI O} SISUMO
-8WOoY Y3M dJom 03 wredgoud Buneew [B1D0s paseq-AHunwWwod € Ul SIUSPNIS Jawwns
Burkojdwa uoiday ays yum z64] ui pasaeas weadoad ayj "ss933ns a|qeIou Yum we.do.d
Aduaidyye Js3eMm J00PINO $1 104 Yoroudde siya pardope olieuE Ul weyangg jo uoiSay ay |
onRIUQG Ul BupesJew jenog

21y3s Je1em 3unse| e paemod deis 3say syi—sadndead pue sunolABYaq 3|qeureIsSNS SJ0W
dojaasp 01 4919301 >jH0M 03 s[enpiAlpul pue suolreziue3uo aieaedsip Auew saZeanodus
uoiau © Joj 193pnq J91eM B2 SuldUE[Eq JO [BOZ padeys 3y | ‘ssado.ad ay3 ul paajoAul st A3iu
-NWWOD 3SJBAIP B 3BY3 aunsua djay [jim SOQON 40} Suluied pue Suipunj JuswuIsA0L) “susled
-WED YINS EIISPUN SIA[OSWSY3 [[IM SB13I[IIN I1SIBM PUE SIUSWIUIBAOS 343ym Juiod si3

03 o1jqnd ays BuiBedus pue sseuseme dijqnd 3uisre. ui ajo. Jueriodun ue aAey SQON ‘9|qe
-3daooe Apijgnd pue Ajjesnijod Ajeasusag sue suSredwres Supnasew pue uopesnpa ysnoyl|y
21Y3o 4a3em, e Suljjiasuy

g5’ SJOPESSEQUIE UON

-eAJ9su0d [enualod e pue ‘quswadeuew pue Ajddns Js1eM Ul PIAJOAUL OS[E 348 INQ ‘SIaSN
J91em Jo dnoug a3.e| e Juasaudaa Ajuo 1ou Aoya aduls ‘paradey aq osje ued saako|dws
[eddiunpy o 3uswaeurw puewap JO sIyaUq [enualod su3 Jo suemeun A[93.e| aq Aew
SID{BW UOISIDBP JBYI Si INSDI DY | "UOIIBAISSUOD SEB YDNS SINSS| ISIEM UO S[BIDIJO PId3o
Buneonpa AjpAnoe susm sanijedpiunw juapuodsad Jo %0 ] A[uc 1Byl punoy BIqUINOD) Yshtig
ut ASAJNS 3USD3. Y "UOIIBAISSUOD 10§ 3a0ddns pjing 01 uopusIIe pasu os|e saakojdwa Jusw
-U.J9A02 PUE SUSXEW UOISIDBP Pa1d3|] :soakojdius wawiularol pup siaxpw uossidag

4 @sodund siy3 a0y padojeasp usaq aaey sspINg  Jaydeal Byl Yoeal,,

‘BIQUIN|OD) YSILIG U] 'sSoURARD3YR suSiedwed aya saoadwl |im 1say s4aydeal Bupnesnpa
‘udredwed [ooyds B Uo BupjlEqUIS 34049g (,"P|NOD J12AD aAlRIUSSaIdaI A1)1In € ueyl uon
~BAISSUOD ISIEM INOQE 240w siuaJed yoeal ued [ooyds Adewid uf uaJp|iyd eyl papnpuod
D9 ‘UOUJBA ul APNIS E ‘S3IQEY UOIIBAISSUOD 193eM Suo|-ayi] Bunowoud jo [enusizod ays

03 UOCRIPPE U] "aARDaYe A|Y31y si uaapiyo e sudredwed uopeonpa Bunsdae] :ualpiy>

b OSN ADIEM umwﬁw_ﬁ Y3 YIIM sIJUDSPISBA O) 'spjouay 'F :010td

UOIIEAJSSUOD UO 9DIAPE JAIS PUB uoHiEwWw 'SInolABYSq 8OUBNIUI 03 Ing WLI0JUL 01 Allio You
SI uoneAiasUod ig1em Lo Loneonpa o asodind

-104ul INGLIISIP ‘SHSIA [euostad djew 03
B 1IBIS BUY AUC DR SjepaiBiL Loeonpa

syuapms 38s)|0d padiy A1) sy ‘9jdurexs
10y ‘BjUIOH|RD) ‘0| Ofed U] "23BI3AR
UBL] J9IBM 2J0W SN OYM SI3WOISND
a3 1e parod.lel q Os[e Ued swe.aSody

*SUOISSNOSIp [BDIUYDS) pa|ieIap
saow .0y Buimojfe ‘sdnoud Laasnpul pue
[euoissajo.ud 03 pasayo aq ued sydafoad

UONEBAISUOWIP 4O SINO] *S19|103 MO[}-MO|
BN UO s|leI8p aduUrULIOyIad Se Yons
‘SMOys ape.y [euoissajoud e uopewioul
papiroad pue sdoyssiom padosuods
‘ajdwexa Joy ‘L1lioyIny sadanosay
J9IBAA S110sNYDESSELY By | “sdaquinid uo
saadeospue| ‘SUOIIBIDOSSE JaUMOBWOY

se 4yons ‘sdnoJd Jusninsuod Aa3 sAjoAUl
ISNW pue ‘spaau [ED0] 03 PaJo]ie} 3q Isnw
swea3oud uonesnps ‘aAndaYe 9q o
sweadoad Suliope]

[-22



Appendix |

SIYL , AMDLIIDD[S S,91BIS BYI JO %6 SOWNSUOD 3sn AZ12UD PaIR|aL-I3IBAA,, "UOIIBAIISUOD
J91em uo Buisndo) Aq A|dwiis S4BaK OMI 3X3U BY3 UIA0 350D padnpau A[1ea.3 e 1e sjeos
Aouayje A342ua 119Y) 195 01 HIBUI UO BJB BIUIOH|ET) Ul SB131[13N paIe|nay "UOIIBAIDSUOD
AB43us pue usrem Bunju) jo sayausq [enuaiod ayy jo ajdwexs ue sapirodd ejuiopeD)

*SSBUSNOIDSUOD BAIID3||0D SUBIPEUERT) USIUD

03 Bujuuidaq A|Uo SI UOIIEAIISUOD ISIBM 10} P3BU 31 ‘SO/g[ Y3 9dUIs wnuswow ujured
U99q SEY UONEBAIISUOD AS43UD I[IYM ‘13L "BSIDA BDIA PUE USJEM BIOW SIAIISUOD UIM Ul
YoIym ‘A319UD SPAIDSUOD 19IEM SUIAISSUOI—PIIB[S.LISIU) S4B S3DINOSIL 433EM pue A3usug

yuly ASasus @ uorem oy Supiell

'SJe3K ] 1X3U Y3 4240 uoyiw §7|$ Ajrrwixoadde Anjedipiunw ayy saes
P|NOD UOIIBAIBSUOD 03 JUSWIIWWIOD ULIDI-3UO]| B 18Y3 PauUlW.IaIap sey uoiday ay3 ‘s|dwexs
Joy ‘weyang yo Aujedidiungy [euoifay s,0LIEIUQ U] "2SUSS [BDSY POOS SH{BW UONBAIISUOD)

o S39]103 2[-9 pJEPUBIS UBYI J4oYIB. S| JH Yyum padejdau

*9A1309449-1503 30U A|dwis se
passiwsip Ajises aJe suondo uop
~BAJDSUOD AUBW SE ‘LUOIIBAISSUOD

arowoud 01 s1ioys Ayunwuwod
s2us|jeyo seolid Je1em MO A[9AlS
~§90X3 *A41UNO> BY) SSO.IDE SaIIL
-nNwwod AUBW Ul PAAI3SQO IDYIP
24monJIsedjul 9Y) 01 pa| 1ued ug
SEY JBY) SUNIONIISEAU JO UOITEZE
-lendes-4sA0 aYy3 pue ‘asn Js1EM

21edijyoad uno ui paidajea s)
seotad mo| 858y Jo IdUSNjUI BY |

12 3P ueyd sadeayd | us1EM
ue|peue?) 2uljfe> se Jey os Sujol
Q230 3y yum asaysiy ap
Buowe sy asn uarem endes aad
‘A|Buistadans 3o “suoneu O30
2uouwe 3159M0| puodas dued sad1ud
J93EM [edDiunw ueipeuR?) 19,
"S3DIAIDS JIIBMIISEM PUE JIIEM
03 pa3ejau swa|qo.ad Buissaud aoey
sanijeddunw ueipeue?) 150}y

syoysp
samdnaysesyul dofewt =
asn Y31y 4 soopd mon]

9Je 519|103 3UfISIX3 JI 491898 USAS 3q P|NOD SZUIAES
3y puy "uoisuedxs S4MdNASEUI Y2noayl Jo1EM
3ey3 uipiroad jo 3500 ay3 UBY3 $S3| YoNW—a1eqad
13|10 & pue 140ddns aAnea3siuiwpe Suipnjout
‘uoliw ¢ Ajerewixoadde sy weaSoud uswsde|daa
13[103 83 JO 3SOD [€103 Y| “SISOD SUNIONJISEAU
peploAe ul uoljjiw g7$ 03 serenba siy3 ‘pases
J21eMm Jo s3] 4ad z€°H¢$ JO SnjeA B 1y “Aep uad
$9.431] UOI||IU §°§ INOGE AQ SN UBIBM BDNP3J PINOM
aunseaw aj3uss 1ey3 ‘sawoy Sunedidnaed poo‘0y
Ajerewixoadde yam A3unwiwod s8e.aaAe ue u)
‘sawoy Ajiwey-o[3uis ui s39]103 Buide|dau Jspisuor)

*9AJ3SUOD 01 SIAN

-U9DU] 938D OS|B SISUMOSWOY 10} S[[iq 28BMIS
PUE I9IBM JOMOT 'SIBIA SAY UBY] $$3] JO spotriad
SpeqAed saey usyyo ‘saoueidde pue siamoys
‘S39(103 JUDIDYJO-J49IBM SE YydNS , ny SuiBuey-Mmol,,
3Y3 JO YONW ‘P|aYy UOHEBAIISUOD I12IBM Y2 U]

I9IBMIISEM

Zunea.nn pue 3uns?||od Jo pue Jazem SunnqLisip
pue 8uneaul Jo $I1S0d aYy) SdUANJJUI OS[E UL
puewap BudnNpaJ ‘asn Ja1EM Padnpad Yum puey-ui
-puey 03 s150D [ed|WaYd pue AZ49Us Ul SUORINpPa
asnedag 's393pnq 1YSn Uo UeJIS SYI SdONpaJ UEd
san|[edpiunw ueipeue?) ‘suoisuedxa 34n1Iny 404
pasu ay3 uIZIWIUIW PUE S4NIDNAISBLUI 3[ING
3unsixa jo Aousdiyye ays Buiziwixew Ag ‘aAisualul
[eden aue sWwaIsAs USIEMIISEM DUR IDTBM UG
JSED SSAUISNgG YL

24003y [euUld ~ Ueld AOUSIOYST 191EM
weyun( jo Ayedounyy jeuoiday
{H00¢) ‘BUNNSUCYD 9911IBA 190IN0S

‘uoljjiw 7°£1$ noqe

Ajuo Supsod ‘uefd Aouapiys
Jayem Jeak-g e Bunuswsjdun
Aq 3|qe|reAe apew 3q |[IM SB
J93EMm Jo A|ddns jusjeainbs aya
apiroad 03 2n1dNIISEYUL MBU
4o} uoljjiw §71$ Ajerewxoadde
1S0D pNOM 11 By IIBDIPUL
S2IBWIISO ‘OLIBIUQ ‘weying
jo Aypedidiunyy [euoiay ay uj

SONIAVS AINOK D14

"UOIIBSUDA IO $3D1AUSS [elD0s ‘Buidijod

se yons sweudoud Ayunwwod seyo 1ioddns o1 uo
JUSLIIBII) JOTEMW.IOIS PUE JSIBMIISEM ‘Aatfenb
433eM Bupjuiap saocadw ‘aunjonaysedur BureSe
aoe|deu uo apeaddn o1 payjdde aq uaya pnod

1eys spuny oijqnd dn aa.y s1ysuaq asaYl o ||
“a8ueyd Jog juswndae Juljjpdwod Jsyroue—aum
-onJ3seqyut Js1em ueqan 3upessdo olul o3 reyd
$32.Nn0S3.4 JaY10 pue AZ.45Ud saAes us1em SuiAes
‘os|y "ayauaq a3ny e si s199foud uoisasAlp A3sod
PUE [njuwley SB 4dNS SIS0 84mdNNSeu; Buliisgep
40 ButpioAe puy 12USQq W3-3U0] € S pajewn
-$349pun aq J0UUED SWaIsAsoda dienbe Ayyjesy
Suiuieaurely "s31500 ay3 Yy3PMiInNo Jej—ierusw
-UOJIAUD pUE [eIDURU—ATDID0S O] S11JaUaq
[[e43A0 Y3 3EL3 SI WIS BUO| 3Y3 UAO SNOIAQO
1sow ay3 sdeyusy ‘sayauaq Auew sey wdipe.ed
juswaSeurW puBWSP © pUemo) yoeoadde apis
-A|ddns p.epueis sy3 wouy uswaeuew
J21BM UBQJN JO SND04 aY3 Sunyiys
juswsdeurzw

puewap jo syyouay

'3[qissod

si 8Jow yonw ‘saredisuowsp g dog

4No sk ‘34e3S POO3 € 9UB SBAIRIIUI ASDY)
3|IYAA "SUNUNWILIOD JO YI[edY Y3 Ul

3]0 [EIIA 5,433EM O3 UOIUIIE SUisEa.DU)
MEID UDIYM ‘SUOISIIAIP J9IBM 3]edS-a8.E|
pue asn aaiem a1edijjoad ‘wonnjjod pue
3y3noJp se yons syeaJy) dJe ssaugoud

3y1 BuiAliq "pea) siyl BUIMO|[0f MOU BUE
sanedIdIUNW PAZIS-PIW PUE IB[[BWS
'SuofLIIsaU Buluslem pue sweaSoud
uolEdNpa Jiseq ‘syuawade|dad sunxy

SE UONS SDAIENIUI W91-140Yys A|jedadsa
‘ssauisnq AJlep ojul AdUapdyye saem aresd
-91ut 01 un3daq SARY EPEURY) SSO.UDE S3I
-i[edidiunw s8.e| ‘opedap 1sed ayy JoAQ)

JOIBM MB3U, JO 32J4NOS
1S9 9U1 SB UOIIRAJISUOD)
— 9SB7) 9Y1 SUDE|A|

l-23



Appendix |

"Aep Auaas SuiBiawe JuawaSeuew
TOYS GOM Mg [EUONEN 1310810 L

G104 b7 18 Hbis "Ssaosen J9IBM 104 IXBIUOD JUBIBYIP AIBA B DBS UED DM
(BImeN pue justgIuY sl AU U0 pue .mm.._:um._wn_r:mu M:_mt wioJd} 3jnsad eyl uon

Saljiuiues purIS s4Y 0 3LIPSal0ld d d
Sanaine 1o Ut oseioi] -edidsueay Jue|d paseatoul pue [10S BY3 Wody
WISISSY H0ONEI 19180 1] aninos uoneiodeas YyZnoays pue| Wo.y SSOJ A91BM L
SIY3 O PPY "SMO[§ J9IEM 9DB4INS DDUSNUI pue

. [biied jeuonen Jatoeiy
ag.ueydau sa1eMpUno.d 1oedw Apuedyiudis

L1} 1591 SJ2108|8 AUS B0 J0U |IIM
91941 0£0Z A0 1etn vondipaid & Jlim sa8ueyd yong Aep Jad |jejuled Jo saWN[OA
S1auBU L 18] GE Aju0 BJe alal) 433.4e] YaMm SABp UIBJ J3M3) INQ ‘[[BIBA0 UOR

MoU Bied [BUOREN 1B1De(S Ul -e1dioaud s3] £|14essadau Jou—siySnoup pue

210BIE 0GT 219M B10L) '0GST SUII03S 9.42A3S JUanbauy auow oy a4e suondIp
-2.4d ‘SYIUOW JSTUIM-UOU U[ JBUOOS PUE I93SEB)
PUE| 341 JJO UNJ PUE 3[3W [[IM ||} SSOP 1842
MOUS BY) pUE ‘MOUS UBY) JaYyIeL ured se Suljjey
uoneydidaad siow oy st sisoudoud [eususd
3y) ‘epeue) Jo4 ‘uonelrdipaud jo Sunwun pue
JUNOLWE 33 SIOP 003 OS ‘SATUBYD IBYIEIM
3y pue asea.oul ssamesadwal sy "pasuy
Aj91BWinul 248 3]24D J87BM Y puE 31BWI[D)

Up, agueyn suiel e 10 ol

a3ueyd 23EWI INOYE PIOM Y

'$584d

pue|st :0Q uoiBulusem (T d) asmen pue adoad 40j setem SupBeueiy jajr7 104 SIoMY E00T) 19IdNY g pue 'S 91504
‘UDIILID0SSY S30UN0SIY JAJEM Ueipeur (ET “d) SN0 o4 A19AT *('SP3) B1BL () PUB “( ‘BlOSGNMIYS Uf "UONEBAIBSIOD
131EM U0 8A03GSId [200[D ¥ (FBET) 'S ‘193504 810 ISUI0R MMM 18 B)GRlIAY AILINDDS PUB WBWU0IIAUY TuawIdoaAs]
UL SIPMIS 10§ AINUISU] B1OR TRILIOHIES ‘PUBHED 'SUORNIOS ‘S1RAIY L ‘SPUBLL ‘SI98H JOIBM (200Z) 'd 21819 1$821n08

"UOHEIO S,Y1ded Y2 Jo paads ayl paseaiou| PUE SIXE S YIIES Y3 JO I}

ays paJanje ApySys sey asaydsiway uisyliou syl ul sapnine| ySiy Ie sua3em po
-punoduui Jo 1y31am aya 3eys s1 Buipuy Buljasels 1sow Yyl sdeyasy ‘SIENGEY JIEM
Bujuunua uo puadap eyl saads jewiue pue jueld Auew SuysinBunxe ‘suciSe.
awos wouy Ajaaiua teaddesip pinod spuepiam urejdpooyy pue ‘spideu ‘sjjepaeiem
SE Yons s3e31qey £o3] ‘UOIIEDHIPOLU UBALL JO JUSIXD Y] JO ISNEIDQ “IBYI UJEM
Aoy] ‘s109(0.4d UonE3LLI PUE ‘SUOISIBAIP ‘SIOAISSDI ‘SWEP AQ Pa.d)[e B4 Uoiun
321A0S JoWL.I0) 543 pue 9doung ‘epeuED) 'SSIEIS PALUM Y2 Ul SWSISAS IBALL 23.E|
9Y3 JO %/ / 1Y3 340dou UOSS|IN JIBISIIYD) PUE SNISBUA(] SIB|A SISIIUDIIS YSIPIMG

“J21EM JO JUBWSZBURWISIW PUB SN DAISSIIXD Y3 YSnody3 uop

-2Nn.sap 3eliqey 03 anp AJewrid sl e a.4e BdlISWY YIION Ul Ysy o sapads
FSE IBY3 9IBWNSS AIBID0G SAIIBYSI] UBDIIBWYY S| "WSYY UIBISNS JBYD SWISAS
029 JBALI BULMO|}-00.0) B3 PIK0.IISSP SABY S|EMEIPULIM ISJBM PUE SWEp 3snedaq
pa4a3uBpus 40 PaudIELIL} MOU BJE s3IDads YSy JoIEMYSIIY ||B JO %407 UBYI D40
sydedual sapenWIny

'896-Ty6 "dd '(¥)0T ‘suon
-eoiddy 1221801093 ‘peayy sagua|
-ley) 8y :AN0ieds Js1em Jo ei3 ue
Buleug (0002) °S '191s0d :901n0g

«Piicm dnenbe a3
Buiyny Ajjea03yf st 24my
-anaysesjul olneapip,,

‘Aolua Ajauaaind am oy jo Lyjenb

PUE S1J2U3Qq SWES 3N} O) SSAIDE IABY SUOIEIBUSS
S4MINJ DNSUS [|IM Silf] "SPIaU JIIBM WaIsAS0I3
paen3ajes 01 aaynq Aseuonnedaud e sepnpdui 3By
3uo—193pnq J4a3eM [ED130]003 531 UIYIIM DAl ISNW
ABUnwiwod e ‘A3Lndas Jajem was3-3uo] 1es.d o]

“wey uipim

suonejndod ysy ay1 pue swaisAsoda d3enbe

UreISNS 1BY) ‘9OUE[EQ JUBLIINU puE sumeJadwa) SB Yyons ‘so|qeldea |e3(30]023 4ayio sidedw
UM Ul YdIYM ‘swansksoda a[ifedy asay) L0} 9qE|IBA SWUN|OA 3Y3 SIONPS. J9IBMPUNOC.S JO
Buidwind JsaQ “saspinbe pue sBuiids se yons se2.unos Jorempuno.s Aq A[e3.1e| pay a.e Smoj}
Wes.s 9SBq UBYM SUOSEDS AUP Ul AlaendiJed—swalsAs 4a1em 20.LIns JO YI[esy ay3 1294
-Je ued JeapJaao sanby Yijeay [eauawuoliAuL s1oedWl OS[E JUSWDBBUEB USIEMPUNO.D)

"84NIDNJISEIYUI [BNIDE BYI JO WES.NSUMOP pue -dn Bupeasqussaa sioedwl yiim—swal
-sAs022 op3enbe jo uonduNny pue 2.uMdN.AS Y3 uo aunssaad saoe|d sunlonaaseul 31 NeapAy

*198PNg JaleM (221501003 SY UILRIM
SAI 1AW ANUNWLIOD B A11IN08S 1918M LUI9)-BU0! BiBsid Of

yong ‘Supjel J1eMpunous pue
-3B4INS PUE SUOISISAIP ‘Swep
Y3im paseldosse a.e s3oedwit
SNOIAQO 3ISOW 3Y ] "IUBWIUO.
-IAUD [B20] a3 uo s1oedw
pareaauasuod jeoiydessosd
Ul 3|NS9. SIBIBYDSIP J9IBM
-91SEM POIEIDOSSE Byl pue
S|EMEJIPYIIM Jo3EM [ediDIUN]y
"S9D)AISS PUE 2.4NIDN.NISEAU)
s,9JMmepN uo spuewsp 3us
-seaJdut aoe|d pue 5|24 |ed
-130j04pAY 3Y3 J31[E 3SN JBIEM
y8iy pue JuswdojpAsp uequn
ased [ed130]023 9y |

2 Asuow Buiaes

sueaw ||e 3 pue ‘AZasus Buiaes
SUBSW J91BM 3UlAeS JBY)
uonuB0od84 Ui UONBAIISUOD
J43]EM O3 UOIIBAIISUOD A3UauUd
Joj pasjew.iea Suipuny ajdwe
3y JO BWOS 14DAIP O3 poa.de
Apuanad eluJoji[eD) ui s1o3
-g|n3a4 ‘Appusnbasuos ruon
-e31141 adeospue| Joy Jarem
Addns 031 pue us3em 1E3Y 01
sJawolsnd Aq pash AS4aud se
J]oM SE 431EM JO JUBWIEDI]
pue AJaAljap ‘a8eJ03s sapnpoul

1-24



Appendix |

.197BM MaU oy, 01 JusWWWOD [euolad e jo [enualod aya Buiioldxs ose aue suedeuew
1938M pUE SJapE3| [e20] ‘Uoi3ad [e3ided BuspUNO.INS SYI PUER ‘BIQUINIOD) YSILIg ‘BLICIDIA U]
'$913912.415 JUSLWDZRUR PUBLIDP J21BM dAISUBYD.dWOD Is0W SEpRUED) JO BUOC PUIYaq 3310}
BuiAlp e st yoeoudde  erem mau ou,, siya ‘e14aq)y ‘Ated[eD) u] ‘uonreAsasuod pue saijddns 3ui
-3SIX2 JO ISN IUBIOYSS Y3noayl spuBWSP Joa1BM M3U [|E Bunssw jo [enustod ays Buriojdxe aJe
s9IIUNWIWOD 3wog "A101s SulAeS Jo1eM a1 o SuluuiBaq 3yl 1sn| Usrsmoy ‘a.e sures asay |
‘punoge AuAnonpoJd Jsiem sroadui o3 ssniumiaoddo ‘see.aisuowap sooqpuey siyl sy
~A9IBM MBU OU, 03 JUBSLUIIWILLIOD

"EJIX® JOU UBIBM UBNOUS ISN[ 9ABY AJ[BNSN SBIIIUNWWOd—3AI| SUE[PBUED)

3sow auaym A|jeradsa—sade|d 3sow u 38yl 1 A11jead 33 ‘swlsAsoda dienbe jo spasu
J33BM 3Y3 Ul Buli01de) 493y “I9p.aoq ulayanos ay3 Suoje aAl| (%4§8) sueipeue?) jo Aiiolew
943 ‘Y34OU SMO[} SODINOSDI IDIBM B[GEMBUI INO JO %09 3[IYAA "UOHEISPISUOD JueIIodul
Jsyioue s| uonnqLisip uonendog  yijeam,, JoIem Jno Jo 2umdid 93eanddE Uk 193 01 pads
-pIsuo> aq os[e asnw A31|Iqe|lEA. [eD0| pue Ali[enb Js1em se yons $.1010.) J9YI0 ‘[9AS] Auunw
-wod & 3e UsremoH “woa|qo.d e aq A|qissod 3ouued L3040 U91BM JBY) SPN[DUOD 03 AuBW
Buipes| ‘spuewap Jo1EM paaoxa saijddns Jo1em B|qEMBUSL 'S|OYM B SE BPRLED) 3B SUDj0OT
Yahws asjem ueipeues jeaa8 sy

*wa3sAs a41us ay3 jo AuBaaur ays Buluiwaspun pue sua1em SulAIBdad

o Aijenb ay3 Buuelea.ays Ajjenualod ‘Juswieady 3ANDBYS SSI] U INSDU UBD
SBUN|OA ISIEMDISEM PISEIIDUI BY | "SWSISAS JUBWILDI] JOIEM UO SSBUIS
Suiseauouy seoe|d asn Jorem uequn YA — suiaduod yiyuenb pue Lyend
“Juswuodiaue uersedi pue spenbe ayy aSewrep jeyy ‘syueinjjod aounos jujod
~uou pue 3uiod Se Yons ‘su010') SAIIE[NWND 43410 03 ppe soedwi Ja1em ueqIn)
*34NIDNASEYUL [BINJBU UO spuBWSp Buiseatoul adeld pue aaAo [ed180]olpAy sy
J23[ 3sn us3em Y1y pue juswdolaaap uequn) — s3deduul jeIuUdWILOJIAUY
‘uonnguasip pue suaunesss ‘Suidwnd paonpad wouy s150d [Esjwayd

pue A24aus ul sBulAes ay1 JapIsuod sanyedpiunw i Ajeadse ‘9A3Day9 1500
3q ued a.n3IonJ3Ise.qyul saisuaul-jesides Sunsixa Jo asn JuUBIDYY — S350
‘safjddns as3em psajul| uo urens Juedsyudis e sasodwi L31ARDE uBWINY JO
uone.UBdUod dIYde80sd sy) v4aUM SEIIE UGN JSOW U] UOWWIOD SI—IS3EM
90B4JINS pUE punoi? Y10q—sad.nosa. J21emysady Jo L11o4edg — syl A|ddng
"asn 431em [e301 dn BuiAlp aue yamous

uonendod pue uoneziuequn ‘esn aarem endes uad up asesLdsp € pue ‘S1doye
UOIIBAIBSUOD 433eM 231dSa( "SUBISSP URQUN PUE SIIgeY ASN J3IBM ‘BUNIND INO
ui paypuanud Ajdsap st asnisAo jo uonipea siy] ¢, Aep Jad eldes aad saay
TT9 ! (4938 M 104 pR3UNCIIBUN pUE | ‘[enuapisas Suipnjoul) uondwnsuod
d33eM [ediDiunw [2303 98B.49AR 3y 'PlIOM Y Ui SJasn uaTem [edidunw
3s9y31Y ay3 BUOWE S.1B SUBIPRUEY) — 3SN J3JEM Ueqdn Suists pue ySiH .«
EPEUED) Ul JOJEM IAJIISUOD 0] SUOSEDY

Ly

‘B101sUI0Rd MMM 23 B|gR|leAY "AILNDBS pue
"JuBLiuoIIAUT WUBWdO[aASQ Ul SBIPMS 10} BINIASU] IRIOR [RILIONIED ‘PUBMEQ "BILIOMHED U] HOREAIBSUOD JS1EM UEGIN) 0] leljuatod
SYL JJON WEM JON SISEM (E00Z) 'UUBI 'Y PUB ‘BUIYSND Y ‘JIOM "D ‘'UESSBAIUNS A H28-503UsH "D ‘ZSBEH "G "d 191D 10MN0S

. SOPEDISP BUIWOD BY) Ul POPIBU BUE SHIOAISAL JO swep A|ddns

-191BM M3U OU ‘JUN0DE o1l uasel s| Awouods pue uonejndod sa1e1s sys ul Yyamoasd
pa3Idadxa a3 Usym UsAS B3 83JE| OS S| BlULOjI[BD) Ul JudwaAosdwi Aouspdy)e pue
uoeAlasUOD Jo4 [ennualed sy, jeyl aziseydws A3y | "uoneJapIsuod Japun 133joud A|d
-dns mau Aue ueys Ajuead pue Appinb suow paasiyde aq ued uswascsdwy Louspiys
SRBWERJP SIYI YBYLIN "saIS0[ouyde) J|ays-ayi-o Buisn %40g 1Se3] 1B AQ IND L|9ARDIYR
-1502 3q P|NOd 3SN JSIEM [EUOIIMIISUl PUE [BIIUSPISAL ‘[EIISNPUI ‘|BIDISWIWOD JO 2101
ay3 18Y3 s1uodau aamiasu] ook sy | "yoeoudde yuswaBeurw puewap € Jo sBuires
[enuaiod ay jo ajdwexe Suijadwos e sa|yo.id eluioye) Ui Apnls SpIM-91e]s JUSDAL
jennuajod eludoes sy

"pUBWISP 3UISEIIDUI J9AS 139W O3 UIIBM SJ0W pue sJow Bulisalep A|dwis ueyl Jeyaed
UOIES1.LI PUEB UOIIBIIUES SE YDNS SIDIAIIS PISEQ-JaIEM 10} SPUBIBP Ajsies o3 stauueld
J91eM saainbad 1] "sanjeA pue sapninie Unotaeyaq BuiBueyd uo pealsul sasndoy yied mau
siya ‘sdwind pue sadid uo sso| Buikjay ‘yied mau & ouo JuswdojaAsp [edos 123.1pad 0 ‘asn
pue| pue puewsap A31sus ‘[esodsip
315EM ‘uoisiaodd uarem Bujdueyd
A[SNOSUEI|NWIS I8 PSWIE S1IOYD
ps39dey-13nw aue sweaSoad Juswae
-UBW pUBWISP J3IEM 3AIsusyaidwon

‘aua|34Ay |euos.aad pue Zuidesspue
‘UOIIBIIUES SB YDNS SBDIAIDS IO} SIS
-9p pUE Spa3U UBWNY 199W O3 AHAI
-onpoud usjem asesuour A[[esnewelp

PUE .I91BM 3AI3SUOD 01 Pasn 3q

UED S3UNSEIW SWES JSAYI IXIUOD
J33BM BY31 U] "S9DUNOS JAIIBULISI[E puE
uoneAasuod ‘Louapyge Bupowoud
Aq uoneAouu| ad.04 1eys suonenau
pue ‘uop3eanps d1gnd ‘saiBojouydan
asews ‘Bupiud paseq-uoneAlasuod
apnjoul saunsealy uondwnsuod
ABa9us 9onpad pue uopsaluod uon
-eysodsueay 91e1Ad|[e O) sueak a3
J9A0 epEUET) Uf A[PAISUSIXD pasn
u93q sey JUSWSFeUBW SPIS-pUBWS]

pueWSp duldeurW JO Jamod
3| — Suonn|os pJemo|

I-25



Appendix |

"XOPUI/WOD UDDIZOPISHIOP MMM ‘Spioukat] 3 010Uy

BUS QIAA USRI 3pis ‘a0i10eid piepuels 5, M01J0L0) Bllodag

-}20(] 93 23S UOIIBULIOJUI BIOW 10 1Snul 309(04d Jo odA sty fleod oyl Ainiy
S| AlngeuleIsns J Usisep i ojul oF dol
au) jo Alell sieIgo3uL Ueaib apisinoa

‘syuawdolaAap paepuels

UBYl J9MO] %59 03 %09 Ajrewixoadde
3q |jim s3Uip|iNg 921J0/[BIDI9WWOD
pUE [E13USPISa. Ul BSN J9IEM 3]|qe30y
‘Aep 3591Ip 54294 B3 UO BAJE BLIOIDIA
33B9.5) B3 JO ||B Ul PasN JuNowe
awes ay3—aeaL 4od J91EM JO SUO|
-[e8 uoyjiw g7 Aj9rewnxoadde saes

]I J23EM 3uisna.d pue SUlAIISUOD

o1 yoeoudde aAneACUUL S,USB.I) BPIS
~-jp0Q "s1oeduw] 4SIEM PUE SPUBLUSP
Js3em [BdpIUnW sZiwuiw 03 uipAds.
pue asnaJ 4a3em pue ‘Buidedspue]
JUBISISAI-3YBNOIP ‘SEDINO0S DATBUIDI|E
‘saidojouyaa) uoneAsasuod agpa-gun
-1n2 Buaniesy waisks 4arem doo)
-paso[> e seae.a3a3ul uswdo[easp siya
‘yseoadde  oui wonoq sjdLn,, € Buisn

"S.9SN [BLIISNPU| SB YINS ‘SISWOISND

91S-}JO O3 3[es 104 pa14odXd 3 [[IM JDIEM PIIES.M SSIOXT “ierem ajqerod 4o}
puewop ay3 Bupnpad ‘uonediaul 104 pue s13]103 ysny 01 A[irewitd pasnad pue
9IS UO PaIBAL) Bq [|IM 3FEMBS SUSID) IPIHIO(] 40 IBdId paspuny suQ

“I9YIOUR 10§ [any apiAC.d [[IM B3R BUO WOJ BISEM

9.9y AJIUNLWIWIOD 9|QRUIBISNS ‘JUDIDYNS-§|as A|aS4e| e—iuapuadapuaiul aq |im
SWa3SAS [BD14302[® PUE [EDIUBYDSU ‘S[BLISIBUW ‘DUNIONIIS ‘WIO) YDIYM Ui WISAS
[E3USWILOLIAUD [e303 B SE Bujuonduny ‘udisep dooj-paso)d ‘oisijoy 404 [9pow

e 51 3] "3uswdojoAsp 9|qeureISNS 3]Eds-33.E] 10} aseIMOoys [eqo|S € se 3ofoud
a3 Buiysijqesse ‘e3is syl uo 3uip|ing yoes Joy Buned wnupeld (q337) udissq
Jesuawuodiaug pue A2uau3 ul diyssspesT sy Joy Butwie s; 1adojeAsp ay |

“joogqpuey siy3 ui pauino

suondo s8uiaes asrem o[ doj ays jo Auew sayiadol sSuriq uoneziuegan i
-pows Jo [apouw siy | ‘aoeds [BLASNPUI PUE [1B19. ‘90140 ‘|e1IUSpISal paxIW jO 3234
aJenbs uoyjiw ¢'| jo [e303 pauue|d sy ug syun [eRUSPISAL (7 AjdrRWIXoddE
ISNOY ||IM UBBID) BPISHIO( "9.40D UMOIUMOP 3] JESU PUE| [ELIISNPU] JBWULIOJ JO
S9.3E §| uo padojaasp Buiaq si ‘elquINOY YSiLIg ‘BLICIIA Ul USII0) BPISHO0Q]
Buiuueid ueqan Aunjusd i7 jo paenduea oyl 3y

e UDDAE) DPISHDO(]

“14e3s 01 @oe[d a3 s1 A1unwwod anoy ‘[eos ay3 sl
AW B 1B PAYSIDIEM dUO pliom 3yl SuidueyD) "A|rep saseauoul A>uadin ay| “ISIXa suonnjos

‘uondo
8]qeurelsns AJuo ayy sawodaq Aem siya ul pue—una 3uo| ay ul sadeayd si 31 ‘JUBWLOIIAUSD
ay3 4o} 1a139q yoeoudde siyy si AJuo JON] “Op aMm 1BYM J0O Yonw saeawad jey) diyre a91em

B pUE JUSWASBUBW 3D.IN0S3 USIEM DIISI[OY UO SNDo§ B Yyum yoeoadde wusl-3uo) e Supjey
INOQE Si 3 PEIISU[ "INOYIIM SUIOP UBSUI 10U SSOP SIY | “IUSWIUOIIAUS UBWNY INO Ul J3IBM
Jo 3dedu0d JusBKIp A|[BIUSWEPUN) B WO.Y SWSIS UOIBAIISUOD J9IBM o) [enualod ay |

*ao110e4d paepuels s Mo

-Jowol swoedq 1snw 123foad jo adAy siy ‘[2o3 ay Ajnay st Aijiqeureasns 4 auswdojeasp
9|qeureIsns Jo a8pae Bupand ay) uo aq 01 padapisuod s sjdwexa siyl Aepo] ‘(xoq ass) L2
[eaides seiquinjoTy ysizlig ul usaJs) apIsyPo e [enuslod ays SSBUNAA “4miny snodadsoad
pue aund3s e dojaasp 01 sui8aq A1310S 1BY) BUNSUI
Iim uBisap pue Juswdo|oAIp ‘SUOISIDDP 3sN pug]

03 yoeo.dde paseq-UoIBAIISUOD Y "SIDINOS3
J33eM BAIBSUOD 01 sanbiuysay pue sweaSoud S
9y sauainbau sanunwwos ajqeueisns Suyesas)

*34n3oNA3SRAUI

49JEM MBU BY) OB
swes3oad uoneAIIsSUOD
JDYEM WIIR)-BUO]

Juswoegeuew J93eM Uequn £In3usd pue aAlsuayasdwion

1|7 JO SUOIIEPUNO} BY3 9.8 ‘susziI> padedus pue

UOREINPS BAIIDEIIUI *UOIIBAISSUOD sa3owo.d 1By
Buiad ‘sa13ojouynay paseq-Aduaidysd aAleAouul puno.e 3jing ‘sweaSoud asay | ‘spuewap
J93EM Zuimo.3 Bunssw oy uonido 1saq aya Jussaudad osfe Aoy ‘sadeld Auew uj ~aun1dn.as
-BJJU] 1SIBM MU Y3 aJe swe.Bo.d UONEBAISSUOD Ja1eM WIRI-8uo| pue aaisuayasdwon)
JuswusdeurBW JOJEM JO 3UN3N} 8L

"J1L39 UOITBAJSISUOD B |13sul pue A3lA13ONpoad Ja1em aseatou

‘puewsp s3euew o3 syes waipe.ed siys Usiem ssaudey o3 sa1Sojouydsl aeds-agie| dn
Suiureaup .o Ajddns Ja3em ssa|pus ue Bujunsse jo pealsu] “spayssiem uiynm sjdoad
ay3 3uifeurw Ing ‘spaysJaem 3uiSeuew uo 1snl 10U SNDOJ B—S.UNOIABYSQ PUE SBPNIIIE
adeys 3eY3 531X23UOD [BAMND PUE [BIDOS J2PEO.IQ BY UO SNDO) B 3Jinbaa suonnjos Supse
"2UO[E SUOIIN|OS [BIIUYIDY YAIM PBAJOSDI 9q 10U [[IM 1BYL BUWIWS(IP [BIDOS © S 3JBWI|D
8uidueyd e pue suonendod 3uimous jo sdey syl ul A114Nd3S Ja3EM WIRI-8U0| ‘BpRUED) U]

AINIUSD IS | 7
SU1 Ul JUSWagdeueWl Jo1RAA
— 34N1N{ Y1 01 UPOOT

I-26



Appendix |

2P "d (TE6T) "dInNUIsSu| UfeIUNOW A4o0Y ¢

w1y sajone/310°adeosIax Mmm

‘e d(qe|ieAy ‘2deoslIaY JO AIBSISAIUUY UIGT 1B1IBISMBN (GO0T) "(IDUN0Y SSIM J9IEM OPEIOIOD 1

'66 'd "ureig-oliM AuBwLgY ‘punwiioq

‘Buipjing ui Sunsenieyuiey HooqpueH AZojouyda) jojemuiey 44 (TO0Z) ‘MM ‘BlUDY 99§ 'pazipisqns aiam
SWISISAS J31BMUIES LD SRINHPUSCXD PalUSWINO0P JO Jued Jad A1 SWa)SAS Ja1emure ([e1sul 0) S1uapIsas 0009
S} 83eIN0DUD 0} SSAUOU] B1EBIO0 0} PAPIOSP ‘AUBLLIDL) ‘WIBYSIDPIBI] 1B [IOUN0D UMO) 8U) 066T AIeniqed Uj o,
"WOOA|PUBI-0JIAUD MMM (1B S[ge(IBAY “BIIBAISNY ‘SI08UISUT JO UuonnINsu| “MSN "BuoBuojiopm ‘wnisodwAg se
-0IN0SaY Ja)eM pue AS0[0IPAH [BUOIBUIDIU| UIRT S9N [ende) uelesisny uj SUe| Jojemuiey JO 9oUBW.I0ISd
Yy Jo sIsAleuy (£00T) ‘Blozony) 5 pue '['d ‘Sequoo) ‘pue ()i 191em veqln "31eds [euoidal au) e sainsesw
[0J3UOD 82IN0S JO SIBUBY Y} JO uonenieas Uy (Z00g) "onsiy "H'f pue ewiey "q'[ 'e4azony ‘5 “'d ‘$aquioo)
*8Z "d "90T =PI A1080180, [WIY ISIBM/HIOMINGC/BI BUIDD MMM

I}e DlelIBAY JUSWUGCIAUT SY) JO SISISIUIN JO {1ouno) uelpeue) ‘eusqly ‘Aiedie) ‘doys

“IOM K01{0d 01 90UBIOS JaYeM Sunjul] wouy uoday “Sulokosy pue asnay Jo1epm (Z00T) ‘1B 18 T ‘Ho|eSIe| ¢
‘800 03 MMM

11 9IgRIIBAY ‘PUNOIY BU) U0 YIMOLL) LIRS LIDANODURA "UOIBAIOSUOD JBYEM JOAIQ 1838815 (UNaliNg YyoJeasay
uo1IBPUNOL PUNOID B} UO YIMOJE) JiewS (900T) "sopuelg “IN'0 Pue AjIqeule1sng 104 a1jua) ugiseq .o
*ISJUOJOD SOWY| BlI0}IA "SPADU 113U J0) SUSABDY U}

0} Y0O[ 1SN SISPUB|S] JINY AUBW ING DIaUMAIDAS JB1EM JEBD pUB UEBBD ‘100D (ZT AINM '900T) "04pad ‘SIellY o
*SWYSAS BuUIp|ing [BIIUSI0d WINWIXEW 104 83USY) BUY Uim uopeiadoo) u pieog juswdopasq 491eM

Sexs) :Sexa| ‘unsny ‘pa puz SunssaieH sojemurey 01 9ping sexal (LG6T) ‘pieog Juswdoenaq JSlem Sexs]
T¢ “d "uonesodio) Suisnoy pue a3eS1I0N epeur) :BMENQ Juswogeuepy

1D1EMBISEM PUe IS1BM fe1IUBPISOY aterouu] (866T) ‘AISUBS ‘g pue S1ISOWES Y ‘SIS00N ‘'l "H'Q “YOleM e
‘uny-egQsAud/T01so/T01/e0 urdlRIS OpMMM//:dNY e

3|qelleny "900Z ISNSNY PIMBIA “SaID Jofe pue feyde) ul suopipuo) Jayesm (GO0T) "epeued SoNSNEeS ¢
‘g9 “d ruieig-opm Aueunen

‘punwinioq ‘Suiping ui Sufisarieyuiey HoogpueH ASojouyoa] jazemuiey syl (1002} MM ‘Biuoy ‘pue lelen
-sny ‘sieauiBul JO UORMINSUL MSN ‘BuoBuoiiop ‘wnisodwAS s80in0say Jalep pue A30[0IpAH [euCBUIRIU|
U18Z 18 PIUSsald "sanjesodwa] WaiSAS Jo1epM 10H 0/1SOWO0( 18 WNIPAYN Ja1emuley e uj elisloeg palejay
181EM JO SISAjeuy UoIONIISa( Jewlal] ((SQ0T) "BIAZ0NY "D PUB SBQWO0Y 'f'd ‘ueisung "H'Y “V ‘sYudsS L $0T
-Z¥OT "dd "eljensny ‘y1idd “wnisodwAig a0inosay Jalem pue A30[0IpAH [BUOlIBUIEIU| PIE 9Y) JO SBUIPaD0Id
'808|d 9841514 18 SWIISAS J1EM JOY pUe SHue] ‘Sjoos wolj Ayjenb Jsjemuley (000Z) "ueisung "H'y pue ewjey
Q[ ‘elazony 'H “I'd SO0 98G ‘SASN JOOPINO pUE 19110} J81eM J0Y 10} 8qeIdadde 1 (UoIBAY INOYLM)
Syue) Jremulel woly pelddns Ja1em o Aenb sy 1eul s31$938Nns AUBLUISY) PUB BHBIISNY WO UDIBSSDY ¢

7€ °d

‘uoner0dio) SuisnoH pue s3e31I0| epeue) iemenNQ AoUSIOY T JOIEM O BPIND PoyasnoH (000Z) "DHWD 1
(T00T) "V 'SIBNOIA 4¢

"627 "d "('sp3) 8lel ‘Q pue 2(0sqnIys "q Ul "oUeIuQ

ul Fuluue|ld PaUSIoIEM oL FUILIEDT :01IGNd Ul SUINJOAU} "(LE6T) "18Nneaspnog *S Pue 0oM '3 7 “IN ‘90BI[BM ¢,
*0F ‘BUMOIBY ‘Uyduelg Dg-YHMD ‘ueSeueRyi( dU} Ul JUSWSSeUBK JBIBM 8]QRUIBISNS SPIBMO :90IN0S3Y
BUINWITINQ - J21BM 1O SBUIPSDD0IY 'MOJASY WELISOId UOIIBAIISUOYD JS1EM [2ININJLY (G00T) 'L ‘Mid ¢
*Bi01sUI0Rd MMM 1B

algelieAe A1etwns sAN0aXY "AJUN0AS pue JUBLILCIIAUT ‘Juswdoaaaq Ul SSIPMIS 10} S1NYISU| OYIoRd (puBMe)
*S81I01S $S900NS BIUIOJIED 1IB1EM JO BS[) 9jqeUiRISNS (*SPT) YOI9[D) d PUE BUOM °Y ‘IUBIA-SUBMQ "] U] "ain}
-0NA1S 818y 00ig SUIPUBISY S,1011SI( I9IBM YOUBY SUIAIL YIM UORIBAISSUOD SUMIOWOId (666T) 'V ‘BUOM 2
"TTT 'd°Q030 'Sled "S9/AI0S 43)1eM JO BuroLd ((L86T) Q030 g

‘zegd

"('sp3) 81.) *Q puUe B{0SANIUS "Q U} "8ANDSdSISd JIWOL03T UY UOIIBAIBSUCD JBIBM (FE6T) 1M ‘ZOIMOWEDY o
'L d"(y66T) ('sp3) sleL "G pue "Q *a|osqniys ,,

‘Buiysiigngd Jesjusaly) uswdoreasg ajqeuleisns pue Aiddns Jarem jo

ssauisng ayL “(£002) "('sP3) pdig 'f Pue UIBMOUSYD T uf “Buluueld pue suonessdQ A1 J81BM O] UOljeWIO)
-uj 8pIS-pueweq Suneiodiooy] 'S ‘119ZuUsY ‘PUB BPBUED JO IDUNOY S0UBIDS (BMBII() "BpBUEY) UJ JUBWaSRURW
puewa( 104 [BHIUBIOY B :1918M (866T) "S1918d " PUB 'g°( ‘SH00Ig ‘WIY'I81eM /20URIDS/SBIPNISO/BO NIS MMM
e algejleny g "d ‘GT Jeydey)d "Dg USANOJUBA ‘AUSISAIUN JSSEI4 UOWIS MUB| Yuiyl pue doUSHIOM ~ Ulied

Uo 317 J0 NN Ul PU. JAJEM JO SBUIPBIDO0I "UOJBAISSUOY JOIBM JOJ JuaWnsSuj ue se Juolid “(Z002) d
981894 '£G "d 'UONIEIDOSSY S90IN0SAY I81EM UBIPBUEYD :DBPLIGUIB) "Sa0USLIaUXT [eUOIewIR U| PUE UeIpeuRD
nuswiageuey Jorem ajqeuresns guisnoeld (L66T) (SPI) PO g pue S10Sgnys "( U] "epeue) ulluswsaze
-UBA 1318M SQBUIBISAS JO $30adsy d1wou0d3 "W'Q ‘91el ‘g ‘d {y66T) "('sp3) 1L "G pue "Q ‘BlosSqnIus 988G ¢
(§00T) "epeue) JUBIUOIAUT 4,

(G00T) "epeue) JUSWUOIAUT

‘epeu.) JUIWUOIIAUT 10} Hoday (eMeN(Q "BpEUEYD Ul pUBWS(] Jo1EM eN

-U9PISBY U0 2IN10NAIS Butdlid JO 10edw| 8Y1 JO SISAlRUY JJWOUODT-0.101A *(F00Z) 'THOZUdY 'S pue 'Y ‘pPneukay .
WBWN20QUed(¢L62099900TS6 9G2S 892IZ00ZOLIVITZYZ/E6PABI0099.9GZE8IEAGIELEPYTTAVES
/isureusi/euw/310 HueqpUOM g Tqamul//-dny e ajge|leay uegd PLIOM "BIgely Ipnes Jo wop

-8ury ‘ypeAly 1B UORBIUBSAIY "9S/) pue Fuldiid JSIBM Uf SPUS.L jeuoneusslul (000Z) "M ‘Borsuly ¢

(T66T) "9IMIsu| URJUNOW A400Y g

‘9002 ‘ST ISNSNY "UOHEBOIINUWLIOD [BUOSISd "A1e3(e) 10 AD ‘1sAleuy 20n0say "1 Uaxiels AoueN ¢

‘B0 WISpISIEM MMM 1B

slqelieay "Gz *d "eLIOIDIA JO AIISIBAIUN B} 1B SOUBUISAOCY) [22180{003 UO 308{Cid SIT0d @UL 09 ‘BlIOIIA "epeue)
uf waSeuey puBWR(J J01eM UBQN Sulpurisiapun MUyt s14adxg ayz 1eym (€002) 'L ‘Seei ul patond o
JUIYIUSWS0B]dS T 2INIXIAUO0IUIEG DINJONASELUI /RO O PIOS MMM

e B|qe(IeAY "900T ‘T 1oqueldag PamaIA O3S GOM (QHOS) 101sIq [BUOIBSY 1SBOD BUIYSUNS o

"08 "BLIOOIA "900T "0T-6 YOIBIN "dOUSHIOM pUe(s| Bu) uo

UORBAIBSUOY JSIEM JE UOIIBIUBSDL "3ouaLadX ] ueljensny sy :ssifojouyost onsawod (9002) "q ‘einoids ¢
dse a7Xapul/Q3IM /RO BMMO MMM

1B B[qRlIBAY Q00T ‘T ABIN POMAIA "aseqgeleq saoualiadxg AousIoig 4938 M “YMMD e

(TOOT) 'V 'SIOHOIA 71

'8C-€C

*dd *(‘sp3) 91| "Q PUE 2j0SqNIYS (] U| “YUBE PIIOM 3U) WO MBIA Y 11X8IU0Y) [BCO[D B U] JuswasBeuep puewaq
J91eM (F66T) S ‘HJ0I0SOLY ‘PUE LISIEMSISEM JO SOUI0/4S1EM JO S0UI0 Vd3 SN "SI84EN UOfSII8( 8410 pue
‘sipuueld Aunwiwo) ‘siofeuriy Al 10§ 904N0SaY v :Aousiol)F 101eM (TE6T) 'OINNISU| UteIUNOW AYO0Y 11
‘[wiye-$Z T-20/U031/1d-yi/ua/suoneoliqnd/eo-oywd

MMM (3B 3qejleAY "uoieiodiod SuisnoH pue 98eS1I0N EPBUE) (BMBVIQ "HZ T-C0 SOUDS [B0IUYID) "Suisay 19)
-104 Ysni4 1eng *(e1ep ou) 'DHIND ‘PuUe 28|10} dse 8T qndoau)/E0 BMMO MMM (1B BIGEe[IBAY PB Y1/ - SISPOA 191101
Jepndod jo Sunsayt (deN) souewLiojiad Whwixen ((900g) Auedwio) pue Jafieoy B “ouf SUIINSUOD 9IBA o
B0 WUSPISIEM MMM

Je ajqejieny "TZ ‘GT "dd :el010IA JO A)SIBAIUN DY) 18 BOURUIBA0Y [80180]003 U0 108f01d $170d 8yl 09 ‘eu
-00IA "BPRUED UJ SS[) JOIBM URGIN SuiUjwexZ ¢aimng oyl Bulysnid (€00) "UOSNBIa4 "M YiM "W'0 'sapueid ¢
‘UNY TOOZUNW T 8/sss/sqnd/0jul/us/se1em/eo 08:00'MMM 1B SIgR|IBAY "epRUER) UBWUOIIAUT

(BMBII0 "SOMISHEIS TOOZ SN 1918M 1edIojUNN - 1I0daY S J91eM Jedidiunin (G0 0Z) "BPRUED JUSWUOIIAUT o
‘£e-Z€ "dd "enss) Aieniged feu

-INOf YMMY MO SIEaS1em J0J-pajunoddeun Jo a3ejusdiad Jeym ‘A30[0uyds) s,Aepol UM (9002) "IN ‘sauor ,
WY SPIBMYUOISSILWIWODISIBMOTS0G0/60 02 1d/9580(2.1558.1d/W00IBIPaLL/e0  XEJIIBU MMM 118 B|Ge|IeAY
‘SpJEME SOUNWIIOD JJGRUIRISNS OM] SUIM AYjediojuniy jeuoigay xejiieH 'G00Z ‘0T AeW "osea|dy SMaN 4
(TO0T) 'V 'SIMOIA ¢

'SS9ld

MO|dIBIBM (SIIOSNUDESSBIN ‘1SIOUWY "SULBS ‘SOLIISNPU| ‘Sassauisng ‘sadeaspue] ‘SSWoH :uojjeAiasuo) pue
as 4818M JO YoogpueH (TOOT) 'V ‘SIBDIA ‘PuE ‘9pe-GZE "dd "uo11BI00SSY $20IN0S3Y Jalep Ueipeue) :93puq
-we) syuno doig Areaz ('spl) s1el “Q pue sjosqniys 'q up ‘Buiwwesdold WSQ redpiunpy Joy suoneodijduw|
:BuisnoH Sunsixg ul Aouaolyg 1e1ep Sulroldwy 1oy [BRURI0 BUL (FEET) *D 'Saen) ‘epRUB) JUBWUOIAUT :EME)
Q10 UONBAIBSUOY JDIEM 0} BPING S, JaWNSUOY V :2ISEM 01 dWl| ON - J31EM (066T) "epeue) JUdWUoIAUTg |,
(9002) 'V ‘spuoe ¢

‘wiy'e/ joe/oyle/o8euewl/sedeuwll 1IS1em,/eo 03 00" MMM

1B Slqe|leAY "900Z ABIN POMBIA S1IS GO J191BMUSALH BPRUBD JUBWUOIIAUT ,

"€T-CT "dd {(T)Z "YMMO ‘aujradid opejuQ ‘07 Jatem Bulkinsiweq ((9002) v apuoie ¢

sajoupulg

| -27



Appendix |

e oiAN@siiod el
090G 2L70GC xed
88C€9TCLOST IBL

HE MBA 08 'BLIOJOIA

omom X0g Od
103(0id SIT0d AU

TEM MMM

§§5§§ ey
e
ey}

‘epeuen up Aligeuiesns uidojeaap, 1ol

nusiod sit a10jdxe pue tojiejusaldu] jeopoeld
S1t 159) 0} B0URUIBA0Z DOUSISIEM O plal BuiBiewe
2y BunediisaAul 0sie $1199(01d 8U1 'SIUBLILIBAOS
Nt pue jeIsuiAcdd felapa) 1o stejd uonoe
pajieiap puejuswiageueiu Jaiem ueqin 10)xiom
-atded] Aoliod pue [e8a] aAiSUSL2I0L0) B PadDIBA
-ap el Wea) dSM L1 'sauoeoidde apIs-pueliap
01 Ajlddns Loi) epeued upjuswiageusul Jojem
JUBLI0BIdidy 03 SWsiUeydaUL 8pIADID 01 pue ‘asn
121em UBGINJO SOJLUBUAD pUR 81INIONIS B puels
~19pUN 01 8885 109014 AHIGBUIRISNS 191BM B
1109[0/d S04 8UY 18 £00¢ 10 Alenuer Ut paieain
103rodd ALIQYNIVISAS H3Llvm

Bi07309[01dsH0d MMM

2IULUWIBA0D [22160]023

iy

339fold S110d

‘U008 AHUNIOD puk ydIeasa)

ojluapene Aeuldiosipiin jo pusig anbiun g
SjUBsa1dal 81104 ‘opimpHom Ayjigeuipisns Bl
101040 pue BUNEBIISIAUL SBAUBD UDJessal Alsil
a1} Buowiy. Q191008 10 slaadse jje Ul anjea aion g
aohoeid pue Bunjuit)} 1200|002 axjel 03 pue oy
=095 Jayjoue Ajsralu se Juatliuoliaue aus Jo bonou
9t} 9jJUBWISID 0} SH104 18 J2U32801 %I0M S1siAnoe
AHUNLUWI0Y 0S1e Bie oYM SIBLoIBasaYy “elqlunjod
L[Slg Ul BHOIOIA 10 AlISiBAILN BUL 38 pasnoy
uojjeziuedio naseq-tioleassl e st 9oULUISAQL) {80
+18010931 10.309[01d SH10d 2410002 Ui po1eal)

JONVNYHIAOD
IVIID01093 NO 10310Nd Sk1od

"(GOOT) "BPBUBD JUBWUOIIAUT ¢
‘/MB/19USMOUDS MMM 11E BIGR|IBAY IS1IBISMAU BUHUQ “(TE U ‘'900T) "84iMU8a.J9

4Qd'3S-TT0-G00Z-00.-030/TT0-G00Z-00.2-030/suonediandgoog /Aod eoA31aua//:diiy e aiqeleay
T 'd "1Joday J1e1s [euld ‘diysuoneroy AZisug — 181eM S,eiuiofiie) ((GOOT) UoISSILIWO) ABIsuT BIUIOMED 4,

*Q030 :slled "S8LUN0D JOJO U SPUBIL [481BM JO 891id YL (666T) "A030 .
‘jeeduewsiaiem/e0 U0’ [9ad UsIZa MMM 1. B|qejleAy "g Xipuaddy ass suoiieinoled psjielap

104 'ZZ 'd "uoday jeuld — ueld Aouaoy)d iorem weyung Jo Ayjedjuniy 1euoiday (1 00g) ‘Buninsuo) 981U8A ,
LE-p€ "dd /owzelew /eo s1ySIuNo1elodI00 MMM (1B DIGRIBAY ‘aNSS] JIB1EM JBENULY

~ sujzege sIYSIuy 91eJ0dI0D "SISTEM UBGIN (GOO0T) "SERIN "L PUE ") ‘Uny pue 9T "d (£00T) 'L ‘SEBN 6
'81¢-LTT dd

‘('sp3) @1el *Q pue 8josqnuys “q U| "dwwelgold UonedNP dijqnd 191eM JO 88 dSIM oYL (F66T) 'Q ‘AgsenT g
‘92 "d (866T) "Siied pue spueT ‘WsWUoiAUg JO ANSIUIN 08 4,

‘22 'd°(866T) "SHied pue spue JUBLILONAUT 10 ANNSIUIN O o9

'€TT 'd ('sp3) 91eL °Q pue

810SqNIYS "( Ul "SWeJB0.4d UOIBAISSUOD JOJEM PUE [0JIU0D UOIINIIO (D8 ‘UOUIBA JO AT (FE6T) *3 ‘UOSHOeT ¢
€2 'd (T66T) "2INSU| UIBIUNOW AMO0Y 4o

*WOD WSQO MMM

1B B|qeeny ‘Funexlep [Bjo0S peses AYUNWWo) :2sualsfoy Hoind (F00Z) " JUOIN-SIZUSUON ¢,

(P} Yoiem ueqin ‘o(eds [euoidsl sy} 18 sainseswt

|0J1U0D 80IN0S JO SIBUSQ DY) JO UOEN[BAD UY (Z00Z) 'onBiy "Y'l pue ew ey ‘qQ'T ‘esazony 5 “'d ‘Ssquioo) 2o

*B10° SISALIUBDLISWE MMM (18 S(GelIBAY "0Z "d "edudWy YIMOoID) Jiews pue

{IoUN0Y BSUBSQ SSINOSAY [BANEN ‘SISAIY UBDLIDWY JYSno.U(J JO S109/4F aY1 Sa1eAe Ty |Melds Moy 'sage
-HOYS 4o1EM 01 AEp N0 Buined (Z00T) “Aslieg T pue UeWZINIS ‘H ‘'SeeA0T *Q 'PPOL T ‘lesuey "y g ‘N0 15
/3qs/ueqIn/sanssi /310" [SOM MMM

18 3|qejieAy "0T "d "MET [BIUSLLUOIIAUT 1SB0) 1SOM [ISANOJUBA "YIMOJD LIBWS J0) 958D ¥ "(E00Z) ' ‘UBLIND 4
YET "d *Aueduwio) PUe UOYION MIOA MON A)0JBOS I91EM BUIOES - SISBQ 1587 "(LE6T) S '19150d ¢

‘¥T d (£00T) "L ‘SEeN Ul PaYID 4

*T 'd "uonesodio) SuisnoH pue a3ed

MO epeuey reMenQ -, uodo As19 18I, ayx Juioueapy (E66T) Y'Y ‘pusysumol ‘pue iGTE-LOE "dd ('sp3)
sie| " pue 3j0sqruys ‘q ul ‘uondo A9 B 9y UOIBAIBSUOD JB1EM OASSWOQ (FEET) 'fe 18 d ‘I1ossny ;¢

"TZ "d(€00T) 'L ‘'See Ul POYIO SOSSBA AO4| of

T 'd (E002) "L 'SEe Ul P3YIO SOSSeA K04 ¢

‘0%-6€ "dd (866T) "A[oUES "g PUE SNSOWES 'Y ‘SIB00N Q' "H'A “#OleM 45

'9€ "d (866T) "A[PYES "g PUE BNSOWES "y ‘SIS00W "AT “H'A USIEM e

"€€ 'd (866T) "AlPYeS 'g pue SNSOWERS "y 'SIB00W "Af "H'A UBIEM ¢

'€T 'd (E00T) "L ‘'SEEeN Ul PAYIO UOSHOR( 013 44

‘epeue) JUSWUOIIAUT 0] 1i0day “EpBUE) ULIBT U} JO SPUBLIY (BMBII() "9JoUMBSIT pue

EpeURY 104 SYIEd 1OS 181EM SO UO/IRIOJUXT [8XISOIOPOLIBIN & ‘UBYEL JON YIBd Jaylouy ((£002) "8'Q '$4004g o
'9€ "d (866T) “Al2YeS g pue ansowes "y ‘'SIS00N "'l “H'Q I3lBM sy

92 "d(€00T) L ‘SBEN o5

"Y1 9121101dW00/BL0 S WIBLALIO MMM 181IS GO JauLied Q1D 998 4,

‘W00  walsAsasnoyAylieay mmm (osie 996 *gT "d ‘uoneiodiod BuisnoH pue ageS1iop epeue)

10} paiedald 1i0day "AIISIaAIUN BISNOUIRQ ‘SIPNIS S82IN0S3Y JS1EM 104 BIIUDY "SOISOI0UL0D ] 12)EMBISEM PUE
1318/ [B1IUSDISSY SA1IBACUU JO SUOSTEDIddY [BUSI0d JO SaIPMS 8se) (666T) "UBleS "Y'IN PUB "H'Q JBIIBM o,
iy

"X3puUi/uonemssuodTisiem/uleisnsT1oo104d T uejd/PSM/EI O A0S AUS MMM IE Blqe(ieAY 'GE d ‘Dg ‘BLIOIDIA
"BIQUINGOY YSIIG 10§ ATS18.11S UONBAISSUOD IB1EM “(866T) "SX1Bd PUE SpuB] “WUswWUoIAUT 10 ANSIUN OF 4
‘90Y-69€ dd "(Y)ET ‘JeuInOr $80IN0SaY 181eM UEID

-2UE) "SOABIIUL UONBAIDSUOD JBlBM felluapIsay [edioiuniy ueipeUeR) (866T) 11095 'Sy Pue "H'Q JSIEM v
WY BANIEIDY| /B0 PNSM MMM

e sjgefieay “uBnoliq e Suung MSN UoclSulLIED Ul 9SNOH A1) Jauu| U. je SYUE| ialemuley JO 90UBWIOLIad
(¥00g) "'ugIsunq "H pue ‘sueag ') ‘syuIds v *d ‘sequoo) pue 'eye-GEE ‘dd (T)y 4a1em veqin (Ansm) udis
-9p UBQIN BAIISUDS JB1EM Ul APNIS 95D v 180Bld 9311314 (Q00TZ) 'B48ZonY D pue 8nSiyY "Y'l 'Id ‘'SequIoo) ¢,

[-28



Appendix J

Drought-Ready Communities

National V Drought Mitigation Center




Appendix J

Contact Us

The Drought Ready Communities research team is seeking additional resources to work with
organizations and communities to make community-level drought planning more widespread.
One of our goals is to expand the collection of case studies detailing different communities’
experiences with different parts of the process.

For more information on how your community can become involved, to share your experiences
in drought planning, or for any other questions, please contact one of the research team
members:

e Mark Svoboda, Principal Investigator, National Drought Mitigation Center, Lincoln, NE, 402-472-
8238, msvoboda2 @unl.edu

e Kelly Helm Smith, National Drought Mitigation Center, 402-472-3373, ksmith2@unl.edu

e Melissa Widhalm, National Drought Mitigation Center, 402-472-3172, mwidhalm3@unl.edu

e Donna Woudenberg, National Drought Mitigation Center, 402-472-8287,
dwoudenberg2@unl.edu

e Cody Knutson, National Drought Mitigation Center, 402-472-6718, cknutson1@unl.edu

e Meghan Sittler, Lower Platte River Corridor Alliance, Lincoln, NE, 402-476-2729,
msittler@lpsnrd.org

e Jim Angel, lllinois State Climatologist, 217-333-0729, jimangel@illinois.edu

e Mike Spinar, Midwestern Regional Climate Center and Illinois State Water Survey, 217-265-6356

e Mark Shafer, Oklahoma Climatological Survey, 405-325-3044, mshafer@mesonet.org

e Renee McPherson, Oklahoma Climatological Survey, renee@mesonet.org

e Heather Lazrus, University of Oklahoma, lazrus@ou.edu

Sponsorship and Partners

The Drought Ready Communities project that produced this Guide to Community Drought Preparedness
was made possible with funding from the U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Climate Program Office, Sectoral Applications Research Program, and from
the National Integrated Drought Information System.

Project partners included the National Drought Mitigation Center, the Oklahoma Climatological Survey,
the Illinois State Water Survey, and the Lower Platte River Corridor Alliance.

Updated May 2011
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Qutcomes:

* Understand past droughts and
impacts on community

* Implement system to monitor
droughtand impacts

+ Establish regular communication
about drought conditions and
impacts

* Know what actions to take before
and during a drought

Benefits:

* Increased community awareness
of water, climate, and drought

* Reduce dollar losses during next
drought

* Reduce stress during next
drought

* Protect animals and plants from
droughtimpacts

* Increase community resilience
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Introduction to Drought-Ready Communities

What is Drought?

Drought is a period of excessive dryness long or intense enough to affect agriculture, habitats,
or people. It is difficult to define because it often develops slowly over months or years, and has
different impacts depending on the location, time of year, and sector of the community you are
focusing on. Although drought can and does cause severe and far-reaching impacts, it is not as
tangible as other disasters, such as hurricanes and tornadoes.

What is a Drought-Ready Community?
A Drought-Ready Community has taken steps to:

1) Involve a representative cross section of the community;

2) Learn how drought has affected them in the past and how it would likely affect them in the
future;

3) Set up a system to monitor and communicate about drought conditions in the community;

4) Prepare and document a set of actions to take before and in response to a drought;

5) Educate the public about water, drought, and the community’s drought plan.

It should be noted that “Drought-Ready” is not “Drought Proof.” The drought monitoring,
communications, and response plan developed during the process may help reduce the effects
of drought.

Why be a Drought-Ready Community?

Droughts can occur anywhere.

Between 1980 and 2009, droughts affected nearly every major region of the United States. For
example, as of July 2010, Hawaii, one of the wettest states in the United States, had been
experiencing severe drought since June 2008.

Droughts are a periodic phenomenon and will happen again.

Palmer Drought Severity Index for Central Oklahoma
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The graph above shows the Palmer Drought Severity Index (PDSI), one commonly-used measure
of dryness, which rates dry and wet conditions on a scale from -5 to +5. This particular plot, for
Central Oklahoma, has red boxes drawn to represent drought periods. As you can see, multi-
year droughts are the norm, rather than the exception, for the area.

Droughts have a variety of impacts.
Drought can result in many negative impacts to a community, including:
e Loss of lawns and cracked foundations;
e Property damage or depreciation;
e Losses to businesses such as marinas and landscapers;
e Losses to industrial businesses using processed or non-potable water;
e Partial or complete shutdown of utilities relying on water for cooling;
e Crop, pasture, livestock, and forest damage;
e Increased fire hazard, including wildfires;
e Loss of wildlife and threats to habitat;
e Increased water demand;
e Reduced water supplies;
e Reduced water quality;
e Reduced population due to migration;
e Health effects from airborne particles.

Droughts are costly, in terms of both lives and property.

Out of ninety-six billion-dollar weather disasters since 1980, fifteen were droughts, and ten
were fires, which frequently occur in drought conditions. The 1980 heat wave and drought in
the central and eastern United States alone caused $55.4 billion in damage (2007 dollars) and
an estimated 10,000 deaths. Two out of the three disasters causing more than $50 billion in
damage (2007 dollars) during this period were droughts.
[http://www.ncdc.noaa.gov/oa/reports/billionz.html]

Research by the Multi-Hazard Mitigation Council in 2005 found that for every S1 spent on
hazard mitigation, $4 was saved. Although the study focused on earthquake, flood, and wind
hazards, it is likely that similar benefits would come from becoming Drought-Ready.


http://www.ncdc.noaa.gov/oa/reports/billionz.html

Appendix J

The Path to Drought Readiness

To complete the DRC process, a community should use this document and accompanying
resources to guide them through a number of tasks. A summary of expected accomplishments
to be completed in each section is described below.

Getting Started (Section 1)

This section takes a community through the initial steps of becoming Drought-Ready.
Communities will form a leadership team, identify specific community benefits of drought
planning, start a drought contact list, and gather community drought perceptions.

Information Gathering (Section 2)

This section will guide the community in assembling the best available information for decision
making. The community will learn how to record information about its water sources and users,
gather information about past drought events and impacts, and identify factors that could serve
to reduce or intensify the local effects of drought.

Establish Monitoring (Section 3)

This section takes a community through the process of developing a monitoring system to
assess its current drought status. In this step a community will identify pertinent drought
indicators to monitor real-time conditions, designate one or more people to regularly monitor
drought conditions, identify the types of impacts to be monitored, and develop a “Drought
Monitoring Report” to be disseminated on a regular basis to interested people or groups.

Public Awareness and Education (Section 4)

This section details the development of a public awareness and education campaign to
encourage public support of the Drought-Ready Community process. Specifically, it guides
communities through the process of developing a strategy, gathering educational materials,
and assigning an implementation schedule.

Planning Responses (Section 5)

This section synthesizes the materials developed in all the other sections. In Section 5, the
community will create a list of strategies and actions that should be undertaken before and
during a drought to reduce negative impacts, and identify specific thresholds to help decide
when to implement the pre-defined actions during a drought.

J-8
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Section 1. Getting Started: Invite the Community to Participate, Commit
to the Process

Communities don’t just become Drought-Ready. They require sustained leadership, energy,
focus, and the ability to share a vision and coordinate action. Leadership on municipal drought
planning typically comes from the city agency that is responsible for keeping the water flowing,
but, particularly in smaller communities, a grassroots effort might provide the spark or even the
ongoing focus and energy required to become a Drought-Ready Community. Regardless of
whether the effort is initiated by officials or others within the community, it will eventually
need buy-in from authorities, residents, and specific interests within the community.

1.1. Establish a leadership team that includes individuals with responsibility for monitoring,
communication, and implementation.

Action Items

1. Commit to becoming a Drought-Ready Community today. It’s not a question of if, but when, the
next drought will happen. The sooner your community starts preparing for drought the better
off you will be.

2. Identify stakeholders. Use Worksheet 1: The Benefits of Drought Planning to create a
preliminary list of businesses and groups who would be most affected by drought. Let
stakeholders know about the Drought-Ready Communities process and invite them to
participate. Stakeholders may welcome the chance to work with others to reduce or eliminate
the effects of drought.

3. Reach out to media leaders in the community. Getting buy-in from them early on contributes to
publicity and positive PR throughout the Drought Ready process. In addition, focusing on
educating media about drought before it happens may allow you to minimize that effort later.

4. Determine what level of public participation would be beneficial and feasible. Consider holding a

town hall meeting to share basics about drought and how the community can benefit from
being Drought-Ready. People may be very aware of how drought has affected their community
in the past, and welcome the chance to prevent serious impacts in the future. A town hall
meeting may be a good way to recruit citizen volunteers for a Drought-Ready Community task
force or leadership team. Ask people to provide email addresses if they would like to receive
regular updates. See Section 4 (Plan a Public Awareness and Education Campaign).

5. Form aleadership team with the collective ability to monitor drought and water supply,
communicate with residents, and take action. This could include city officials, water officials,
stakeholders, business and industry leaders, labor organizations, or people from non-profit
organizations who are active in community-building activities.

6. Start a Drought-Ready Communities binder to keep a record of valuable information and
decisions. It should ideally be publicly available and be regularly updated with meeting notices,
minutes, reports, and other information. The binder, or documents from the binder, could be
electronic and available on a website so the whole community can browse the materials.

Start a Drought-Ready Communities binder and add the completed copy of Worksheet 1: Benefits
of Drought Planning to it.
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Resources
1. Appendix A, Worksheet 1: The Benefits of Drought Planning

1.2. Identify stakeholders or groups in the community that may need additional resources to
participate in the Drought-Ready Communities process

This step helps ensure an inclusive process that can accommodate people from all walks of life
who may be affected by drought. When working with a broad range of stakeholders, keep in
mind:

e The timing of meetings is often a key determinant in who participates. For city officials and
others who are paid to be part of the process, daytime meetings during regular working hours
may seem convenient. For others, such as farmers and ranchers, meetings may need to be in
the evening.

e The time of year may matter, too. In an agricultural community, meetings may need to be at
times other than planting or harvest.

e Individuals with personal or professional care-giving responsibilities may require special
allowances. For example, getting parents of young children to participate may require
scheduling meetings around school schedules, holding a meeting near a park or other play area,
or providing child care.

e People vulnerable to stress from extremes of temperature, humidity, or air pollution (for
example, the elderly) may prefer meetings in certain venues or at certain times of day.

e Community members with a poor command of spoken and/or written English, or the hearing
impaired, may require special accommodations, such as translators or interpreters, to
participate. These may include the deaf and hard-of-hearing, immigrants, migrant workers, and
non-native English speakers. Remember, immigrants, particularly undocumented workers, may
be distrustful of any official process.

e Some cultural, ethnic, or religious groups, such as Native American tribes, may need special
outreach in order to see the value in the process, or to want to contribute.

e Those struggling to meet physical or emotional needs may not see a planning meeting as a good
use of time and energy. Remember, drought can exacerbate food insecurity and compound
existing stresses.

Action Items

1. Find demographic data for the community. The U.S. Census is a good starting point. A local
school district may have more up-to-date information.

2. Check with social service providers, both government and non-profit, about what have been the
most successful accommodations for working with non-mainstream groups within the
community. Meeting times, places, and formats could be considerations, as well as the presence
of translators, advocates, or specific individuals.

3. Identify representatives of any minority or special-needs groups within the community that may
be affected by drought, such as leaders of cultural centers, or advocates for farm workers or
older people.
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1.3. Include government agencies and regulators

Communities across the country are affected by federal, state, and local regulations. Federal
regulations generally mandate standards and broad programs, which are implemented with
certain variations by both state and local governments. Each state has differing requirements
regarding how most of these regulations are implemented. It is essential that your community
understand the regulations at all levels regardless of the type of water supply you have and any
individual monitoring systems you have in place. Communities should have a list of resources
for contact persons regarding regulations and programs. Although regulations can place
demands on communities, having a thorough understanding of those regulations as well as
responsible agencies and individuals can also provide insight into funding opportunities to
update infrastructure, educate community members, and safeguard your water resources.

Action Items

1. Identify appropriate contacts at all levels of government who have regulatory duties for both
surface and groundwater quality and quantity.

2. Review relevant regulations to ensure that you fully understand and can meet all requirements.

3. Contact the appropriate agencies as you work toward becoming Drought-Ready. Can the
agencies assist you with any aspect of the Drought-Ready Communities process? Can they
attend a meeting with the leadership team or the community? Can they provide resource
material to assist your public awareness and education campaign? Can they help you find
funding to place safeguards on your water supply or the development of your drought plan?

4. Keep in contact with agencies as you go through the Drought-Ready Communities process and
after you have developed your community’s drought plan.

Resources
1. Appendix B, Background on Jurisdiction

1.4. Develop a contact list

A master contact list will help maintain continuity and reduce the learning curve if new
community members become involved in drought planning. The process of developing this list
and defining roles may also reveal what resources are available to the community before,
during, and after a drought, as well as highlighting any resources that might be missing.

Action Items

1. Use Worksheet 2: Contact List to begin developing a comprehensive list of drought contacts.
Include the members of the Leadership Team.

2. Include a broad spectrum of water users, particularly those who can provide regular updates
and serve as a communication conduit for a sector or group. Some examples of these groups
include, but are not limited to, industrial water users, irrigators, labor groups, media outlets,
non-profit organizations, landscapers, recreational and tourist businesses, neighborhood
groups, and local politicians. Be sure to include people who specifically ask to be updated about
the process.

J-11
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3. List local, regional, state, and federal agencies that have jurisdiction over or data about the
community’s water supply, public health, agriculture, environmental quality, and other relevant
areas. Include each agency’s area of responsibility to the community and a contact person.

4. Investigate the ways in which social media, such as Facebook, MySpace, and Twitter, can be
used to construct or augment a contact list. Remember, millions of people are using these
resources.

Add the Contact List to your Drought-Ready Communities binder.

Resources
1. Appendix A, Worksheet 2: Contact List
2. Appendix B, Background on Jurisdiction

1.5. Gather community perceptions of drought

Now that you have gathered a diverse group of stakeholders that are interested in helping the
community become Drought-Ready, it’s time to survey their knowledge about drought in the
community. This information will be useful in many respects. First, it will provide subjective
impact information, which will serve as the starting point of Section 2. It will also inform the
Drought-Ready Communities leadership team about the monitoring and communications
systems currently in place, the subject of Section 3. In addition, this information can highlight
community misperceptions that can be addressed by the public awareness and education
campaign, discussed in Section 4. Finally, it can provide an understanding of the different ways
that people in the community think about drought.

Action Items
1. Compare perceptions of drought from among the different contacts. Use Worksheet 3 as a
guide. Compile the results to give a picture of how drought and its impacts are seen by members

of your community.

Add Worksheet 3: Perceptions of Drought to your Drought-Ready Communities binder.

Resources
1. Appendix A, Worksheet 3: Perceptions of Drought

10
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Section 2. Information Gathering: Understand Water Sources and Uses,
Develop a Drought History

Droughts are both natural and social phenomena. Droughts can directly and indirectly affect a
community in many ways, depending on the characteristics of the drought (severity, spatial
extent, and duration) and the unique social aspects of the community. The steps within this
section will guide you through gathering information about water sources and uses as well as
historical climate and drought information for your area. Combined, this information will give
you an accurate picture of past conditions, and it will serve as the foundation for developing
effective drought monitoring and planning strategies tailored to the community.

2.1. Identify water sources and uses

This section will help you assess what water sources (supplies) and uses (demands) currently
exist within the community. Droughts typically have noticeable effects on water supply and
demand. Having baseline knowledge about water will help the community identify potential
future impacts and provide a basis for comparison when a drought occurs. Note that “uses” and
“users” may be very different. For example, the largest residential “user” might be a small
fraction of the total water demand, although residential “use” constitutes the majority delivery

type.
Action Items

1. Make a list of all available water supplies by source (e.g., reservoir, groundwater, river) with as
many numerical measurements as possible. Use Worksheet 4: Available Water Supplies as a
guide. Include:

a. The amount that comes from reservoirs, wells, rivers, etc.

b. Costs associated with different sources of water, including seasonal variations.

c. For each water source, note the typical proven capacity, maximum pumping rates, and
minimum usable level (if applicable).

d. How drought affects water quality. Municipalities may need to filter sediment from
water drawn from lower reservoirs. Well owners may need to test wells more
frequently when there is less water to dilute contaminants.

2. Learn what proportion of water supply goes to various uses, such as residential, industrial,
commercial/business, water deliveries (to surrounding areas), etc. Note major seasonal
variations. If you do not have information on use by sector, refer to Action Item 3, below.

3. As adouble-check that you’ve included all the “uses” in Item 2, make a record of the top water
“users”. Use Worksheet 5: Top Water Users as a guide. If there are any concerns about the
confidentiality of water use information, consider redacting this portion of the document in
some fashion. Also, be sure to state how the top water users are defined (i.e., what the cut-off
is). Include:

a. Their maximum, minimum, and average water use.

b. Peak usage time or month if there is significant variation throughout the year.

Add Worksheets 4 and 5 to your Drought-Ready Communities binder.
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Resources
1. Appendix A, Worksheet 4: Available Water Supplies
2. Appendix A, Worksheet 5: Top Water Users
3. Nebraska’s Health and Human Services community water supply vulnerability document at
http://carc.agr.ne.gov/pdf files/MunicipalSubCommittee.pdf

2.2. Learn how drought has affected the community in the past

Droughts can result in a variety of impacts, such as changes in water availability, income
declines for businesses, increased fire risk, health problems, environmental issues, and more.
Gathering specific information about drought impacts in different sectors within the community
can help ensure that responses to drought address actual rather than perceived needs, as well
as include special needs or less visible groups (see Section 1.2). Taking time to examine impacts
from as many droughts as possible over a long period of time may help a community judge the
many and varied ways in which a drought can impact the community.

Action Items

1. Learn how each of the water sources and uses identified in 2.1 has been affected by drought in
the past. Remember that drought can affect water quality and characteristics as well as supply.
Drought impact information is available through a variety of sources. See the Resources section
below for help getting started.

2. Develop a comprehensive list of impacts that have affected the community in the past or that
would affect it in the future. It is recommended that impacts be grouped by affected sector.

3. Referto the list of contacts developed in Section 1.4. At this point, having reviewed potential
impacts in depth, are there other groups that also need special attention? For instance, rural
communities with a lot of farm families and communities with a lot of agricultural workers will
need to pay special attention to the economic and social needs of these populations.

Add the list of historic impacts to your Drought-Ready Communities binder. Update Worksheet 1:
Benefits of Drought Planning if needed to reflect benefits to other stakeholder groups you may have
identified in this section.

Resources

1. Where to find information on drought impacts:
a. Local history, which could come from newspaper records, library clipping files and other
holdings, the historical society, and residents’ recent experiences and past memories.
Remember to view this history in light of changes over time in climate, water supply,
population, and industry.
b. The local water utility. Be sure to ask about how drought has affected or could affect
water quality, too. Make sure the utility is keeping key records, such as when auxiliary
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supplies are used to augment the main supply. Also, remember that corporate memory
within an organization rarely extends much beyond 20 or 30 years because of position
turnover.

c. Worksheet 1: Benefits of Drought Planning, which provides a detailed list of impacts,
broken down by environmental, social, and economic impacts. It can serve as a
reminder or provide ideas about impacts to look for.

d. The Drought Impact Reporter (DIR), http://droughtreporter.unl.edu/, on-line since 2005,
archives drought impacts from across the country, based on ways impacts are
commonly reported in media and other sources. Note that, in some cases, historical
drought information has been collected from newspaper archives and entered into the
Drought Impact Reporter.

2. The National Drought Mitigation Center (NDMC) provides a detailed discussion about drought
impacts at:
a. http://drought.unl.edu/risk/impacts.htm

2.3. Gather data on water and climate

Droughts are a normal part of climate in most areas. It is likely that your community has
experienced more than one drought in the past, and they will certainly experience another
drought sometime in the future. Identifying the occurrence of past droughts is another
important step toward being able to better cope with future droughts.

In this section your community will gather and analyze water and climate data to gain a better
understanding of your location’s climate and drought history. Throughout this process you will
answer the following questions:

e How much precipitation normally occurs and what time of year is it most abundant?
e How often does drought occur in this region?

e How severe have the droughts been?

e How widespread have the droughts been?

e How long have the droughts lasted?

As you conduct this exercise, remember that the relationship between precipitation, stream
flow, and water supply can be quite complex. It is strongly recommended that you complete
this step with some outside assistance, possibly from a hydrologist or engineer. If resources are
limited or outside assistance cannot be obtained, complete this exercise to the best of your
ability.

Action Items
1. Inventory all available records and monitoring systems concerning the community’s water
system. Remember to survey community-maintained, state, and federal networks, to find out
what data are available. As you do this, answer the following questions:

a. How close are the nearest monitoring stations (well, stream gauge, reservoir intake,
etc.)?
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b. How frequently are data gathered?
How far back do records go?

d. Do other stations, even if more distant, provide more complete and better quality data,
while still being representative of your region? These may be used in place of your
records; however, there’s no substitute for local data. Collection of any missing data
should begin immediately.

Find out what climate data are available from national, state, or regional sources that can help
you understand your community’s drought and climate history. Sometimes climate and
weather observations may be combined from multiple sites to provide a more complete, longer
climate record; these may be substituted in some cases for single-station observations in or near
the community. You will likely want to answer many of the same questions as in Item 1, above.
Possibly with outside assistance from a NOAA Regional Climate Center, a state climatologist, a
state hydrologist, or the water survey, interpret the data you have gathered. Also see Appendix
B, Case Study: Norman, Oklahoma — Drought History for an example of a community’s climate
and water history.

a. Obtain or compute the average monthly, seasonal, and annual precipitation and
temperature.

b. Define periods when a drought occurred. Take note of the severity, duration, and spatial
extent of each drought. You might find the U.S. Drought Monitor, the Standardized
Precipitation Index (SPI), and the Palmer Drought Severity Index to be great resources
for identifying drought periods.

c. Compare data about water sources and uses with the periods of significant drought that
you identify, to further understand the connection between drought and your
community’s hydrology.

o

Include the analysis of past droughts in your binder.

Resources

1.

Appendix B, Case Study: Norman, Oklahoma — Drought History, provides a detailed climate and
water history for the city of Norman.

The community’s state climatologist (SC): http://www.stateclimate.org/

A NOAA regional climate center (RCC):
http://www.ncdc.noaa.gov/oa/climate/regionalclimatecenters.html

The National Drought Mitigation Center (NDMC)

a. Homepage: http://drought.unl.edu

b. How to create a local drought history:
http://drought.unl.edu/monitor/localdroughthistory.htm

c. Climographs — graphs showing average monthly precipitation and temperature — for
various locations across the United States:
http://drought.unl.edu/whatis/climographsdomesticenglish.htm

d. Maps of Palmer Drought Severity Index 1895-1995:
http://drought.unl.edu/whatis/palmer/pdsihist.htm

e. Archive of Standardized Precipitation Index:
http://drought.unl.edu/monitor/archivedspi.htm
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f. Comparison of major drought indices: http://drought.unl.edu/whatis/indices.htm

5. U.S. Drought Monitor archive: http://drought.unl.edu/dm/archive.html

6. The National Climatic Data Center (NCDC) provides graphs showing time series of precipitation,
temperature, and SPI and PDSI at the climate division level:
http://www7.ncdc.noaa.gov/CDO/CDODivisionalSelect.jsp#

7. Climate trend information for temperature and precipitation is available by state climate
division at http://cig.mesonet.org/~derek/public/timetraces/, or at
http://www.southernclimate.org/products/trends.php .

8. NOAA Climate Services provides a wealth of information to help with understanding climate and
finding climate data: http://www.climate.gov/

9. The American Water Resources Association (AWRA): http://www.awra.org/

10. The American Water Works Association (AWWA): http://www.awwa.org

2.4. List factors that affect the severity of drought impacts

A direct relationship seldom exists between the degree of drought severity and the degree of
impacts experienced by a community. This is because natural and social factors, both of which
tend to change over time, can play a role in how the drought affects society, the economy, and
the environment. These factors include, but are not limited to, the timing of a precipitation
deficit, temperature, population growth, the development of new technologies or water
supplies, and land use patterns.

For example, suppose a city experiences a precipitation deficit in the middle of an abnormally
cool summer. The impacts of the drought on water supply and demand and water-sensitive
activities could be quite different from the impacts in a year when normal or above-average
temperatures were occurring. Also, consider a severe drought from 20 or 30 years ago. Would
impacts be the same today, considering changes in water demand due to population changes,
per capita water use trends, or new industry? In this section you will explore the circumstances
that influence how drought affects your community.

Action Items

1. The community's water supply and demand have probably fluctuated over time, creating
situations of water strain and plenty. With this in mind, gather any available information on
long-lasting changes to the water supply and demand. Examples might include the development
of a reservoir, a change in irrigation technique, or the opening of a new industrial plant.

2. List any natural and social factors that tend to increase or decrease the impact a drought can
have on the community. Some of these factors affect water supply, and others affect demand.
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Keep in mind that factors can be sector-specific. For example, temperature may influence
impacts in agriculture but not tourism.

3. Pick at least two different droughts — one that was particularly severe according to the climate
record, and another that was the most recent -- and compare their impacts. Consider this
exercise an opportunity to identify any additional natural or social factors that may have been
overlooked above.

Include the list of factors that moderate or intensify the effects of drought in your binder, including
background information on major changes to the community’s water supply and demand.

Resources
1. Appendix B, Case Study: Norman, Oklahoma — Drought History, discusses how natural and social
factors can result in severe impacts during relatively minor droughts.
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Section 3. Establish Monitoring: How You Will Recognize and
Communicate About Drought

As described in Section 2, many resources are available to evaluate past drought conditions and
impacts. Many of these same resources, such as the U.S. Drought Monitor, can also be used in
real-time to detect an emerging drought. Drought monitoring includes defining what to monitor
and at what intervals, how information will be accessed and distributed, assigning individuals
with the responsibility for routinely monitoring conditions and impacts, and informing others in
the community based upon a defined schedule.

3.1. Identify drought indicators that will be used by the community

Drought reveals itself in many different ways. Consequently, you could choose from a multitude
of drought indicators. For example, what are your primary sources of water? If you rely on
groundwater, stream flow or reservoir levels may not be as important. How quickly do water
shortages appear? If they appear quickly, more rapidly responding indicators may be more
appropriate. The purpose of this section is to evaluate various drought indicators and
determine what is most relevant to your community.

Action Items

1. Review the water, drought, and climate indicators identified in Section 2. Decide which
indicators your community should regularly monitor, keeping in mind that some indicators may
be historical while others may be current. You may wish to include at least one regional
indicator that can provide broad information about the surrounding area and at least one local
indicator directly tied to the community’s water supply.

2. Assign responsibility for monitoring drought indicators to one or more people. Establish a
regular schedule to monitor and report conditions to the Drought-Ready Communities team and
others who are interested. Make sure that conditions are monitored at least monthly, even on
groundwater systems.

Add the water, drought, and climate indicators you chose, and the names of those responsible for
monitoring them, to your binder.

Resources
1. The NIDIS Drought Portal has a section related to drought indicators that may be helpful:

http://www.drought.gov/portal/server.pt/community/drought indicators/223. Also keep in
mind that some indicators are regional (for example, many reservoir-based indices are only
produced in western states) and may not be available in your state. Ask the NIDIS Portal team
(http://www.drought.gov/portal/server.pt/community/drought.gov/202//contact us) for help.
If an indicator of importance to you is not available on the NIDIS Portal, you can request that
your indicator be added to their list.

2. Commonly used large-scale indicators:
a. U.S. Drought Monitor: http://drought.unl.edu/dm/monitor.html
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b. Standardized Precipitation Index: http://www.wrcc.dri.edu/spi/spi.html

c. Palmer Drought Severity Index:
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional _monitoring/pal
mer.gif

d. Crop Moisture Index:

http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional monitoring/cmi

.gif

USDA/NASS Crop Reports: http://www.nass.usda.gov/Statistics by State/index.asp

Surface Water Supply Index: http://www.wcc.nrcs.usda.gov/wsf/swsi.html

Keetch-Byrum Drought Index (fire potential): http://www.fs.fed.us/land/wfas/kbdi.png

Mountain snowpack: http://www.wcc.nrcs.usda.gov/cgibin/westsnow.pl

S@ o

3. General list of common local indicators (locally maintained data may also be available although
it is not listed below):

a. The National Weather Service’s Precipitation Analysis, showing current precipitation, as
well as accumulated 7-, 14-, 30-, 60-day precipitation totals and amounts relative to
normal : http://www.srh.noaa.gov/rfcshare/precip _analysis new.php

b. Soil moisture: http://www.emc.ncep.noaa.gov/mmb/nldas/drought/

Stream flow measurements (U.S. Geological Survey): http://waterwatch.usgs.gov
d. Reservoir levels (not an exhaustive list)
i. http://www.usbr.gov/main/water/ (Contains hourly, daily, weekly water supply
information, etc., for the Great Plains and Western United States)
ii. http://www.pecad.fas.usda.gov/cropexplorer/global reservoir/ (Satellite info
on the largest lakes/crop coverage)
Well or groundwater levels (U.S. Geological Survey): http://waterdata.usgs.gov/nwis/gw

o

o

4. The National Drought Mitigation Center maintains a list of state drought contacts. These people
specialize in drought issues and would be an excellent resource. They may be able to provide
advice based on what other nearby communities use to monitor drought:
http://drought.unl.edu/plan/direct.htm

5. Foradiscussion about drought indices, see the “Comparison of Drought Indices” page on the
NDMC website: http://drought.unl.edu/whatis/indices.htm

3.2. Identify drought impact indicators for your community

In Section 2.2, you learned how drought has affected the community in the past. In this section,
you will see whether there are specific ways to measure the impacts of an emerging or ongoing
drought. Detecting drought’s impacts in the early stages, before they become a crisis, can help
prevent some of the worst effects. Decision makers find drought impact information valuable
since it can help them make informed decisions about water prioritizations, and it helps identify
sectors in need of assistance. Unfortunately, information on drought impacts can be hard to
find, particularly quantifiable data. Businesses, farm families, agricultural workers, and others
are sometimes reluctant to share information about how drought is affecting them, either for
competitive or personal reasons. In this section you will take steps that will help your
community effectively monitor and communicate drought impacts.
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Action Items

1. Review Section 2.2 and identify a representative or advocate for each group or sector that is
likely to experience drought’s impact. Ask this person to help detect and convey the impacts of
drought, serving as a conduit of information between the Drought-Ready Communities team
and the sector or group. Be sure there is a clear understanding whether, and at what point,
submitted impact information will be made public. Also, don’t forget to add this person to your
Drought-Ready Communities contact list (Section 1.4).

2. Consult representatives for each group or sector (as determined in Action Item 1) to determine
what impact information is most critical to track. Ideally, the information you track should
include quantitative components such as number of businesses affected, number of people laid
off from work, percent of water users experiencing restrictions, etc. Determine how this
information will be collected and at what frequency. It is recommended that impact monitoring
be done at least on a monthly basis.

3. Incorporate impact reporting into regular drought monitoring and communication, and submit
impacts to the NDMC'’s Drought Impact Reporter database.

a Add the list of impact information to track to your binder, including sector contacts,
data/information that will be tracked, and a URL (web link) to the Drought Impact Reporter.

Resources
1. NDMC'’s Drought Impact Reporter
a. Homepage: http://droughtreporter.unl.edu/
b. Submit a Drought Impact: http://droughtreporter.unl.edu/add.jsp

Section 3.3. Develop a drought monitoring communication plan

A drought communication plan allows a community to organize much of the information that must be
shared internally, with partner agencies, and with the general public during a disaster. As such, it is a
vital part of being “Drought-Ready.” The drought monitoring communication plan meets the following
objectives:

1) It outlines when, how, what, and to whom drought status information will be disseminated.

2) Itincludes inter-agency communication, so that local decision makers and emergency managers
are in the information loop.

3) It has provisions for updating state and national authorities, as needed.

4) It outlines provisions for alerting and communicating with the general public, including a
method for handling information inquiries, which multiply rapidly during a disaster.

5) Information is disseminated on a timely basis, using appropriate language for the target
audience(s).

Having a communication plan in place before drought occurs will increase the likelihood of
timely communication of relevant information to officials, decision makers and emergency
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managers, and the general public. Communication between those with specific roles and
responsibilities to safeguard the public will increase efficiency and transparency in water
management. Also, keeping the public well informed as drought intensifies may help people
react more favorably when officials request steps such as reduced lawn watering, eliminating
car washing, and shorter showers.

Action Items

1. Assess how information about drought was disseminated in the past. Who reported the
information, and how was it released to the public? You may want to consult the drought
impact history compiled in Section 2.2 as well as Worksheet 3: Perceptions of Drought.

2. Create a template for a regular drought information report. This report should include drought
indicators identified in Section 3.1, and any impacts being reported, ideally using quantitative
indicators identified in Section 3.2. The resources section below contains several examples of
how various government agencies have chosen to communicate about drought to help you get
started. Be sure to communicate about drought status in terms that people can relate to easily.
For example, instead of talking about capacity in absolute terms, such as millions of gallons per
day, use relative terms such as the equivalent in number of showers, the percentage of total
water storage capacity of the municipal water supply available, or the water use compared with
that of previous years.

3. Prepare and distribute the drought information report to a core group of people responsible for
safeguarding the public, even when there is no drought. Include local media and any others who
indicate interest. Having a regular publication, even in times of plentiful rain, will assure that
those receiving the document are familiar with its content and format and the indices used so
they will not have to overcome a learning curve when a drought strikes.

4. Identify any groups that need longer lead time or earlier warning, and incorporate more
frequent or more detailed updates for those groups into the plan, if possible. For example,
farmers may be able to make use of any available forecast information.

5. If you believe conditions in your area are not reflected properly in the U.S. Drought Monitor,
contact your state climatologist or the local National Weather Service Forecast Office. You may
also contact the Drought Monitor authors directly at DroughtMonitor@unl.edu.

6. Increase the frequency and scope of communication as drought develops. One great resource to
utilize as you do so is a public information officer or other media specialist. Expand
communication to a broader audience by:

a. Designating an individual to be responsible for communicating with the public. This
person should be available by telephone or email to answer questions that arise during
a drought situation. If a staff position is unavailable, consider seeking volunteers from
the community to answer basic questions.

b. Identifying means of distributing information that you will use for timely communication
during drought, such as bulletin boards, cable access channels, notes on water bills,
websites, social networking sites (Facebook, Twitter, RSS feeds) , etc.

c. Developing press releases and other education and outreach materials to keep the
public informed and to request or encourage behavior changes, such as voluntary
conservation. Be sure to emphasize responses based on the triggering thresholds
outlined in Section 5.2.
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R Add the drought information report template, the distribution list, and the schedule to your
binder.

Resources
1. National Weather Service (NWS) Drought Impact Statements demonstrate how drought is
communicated between NWS officials and the public.
Current statements: http://www.weather.gov/ahps/hic/current/drought/

2. The Arizona Department of Water Resources Drought Program does an excellent job
disseminating drought status information to the public. Below is a link to the Arizona “Drought
Status” webpage. It contains links to past and current monthly status documents and annual
reports.

http://www.azwater.gov/AzDWR/StatewidePlanning/Drought/DroughtStatus.htm

3. The Denver Water Drought Response Plan discusses their Drought Communication Program,
which contains three major components: public involvement, customer information, and media
relations (p. 42). The plan also addresses internal communication.

http://www.denverwater.org/docs/assets/DD1F807E-BCDF-1B42-
D5B4FD4EB681A7B3/drought response planl.pdf

4. The City of San Diego maintains a website that uses a four-tiered, color-coded scale for
communicating drought conditions to the public.
http://www.sandiego.gov/water/

5. The New Jersey Drought Department of Environmental Protection’s Drought Information
website provides an example of how the Internet can be used to regularly update stakeholders
about drought status and other drought-related information.

http://www.njdrought.org/

6. The Maryland Department of the Environment drought website provides another an example of
how the Internet can be used to communicate drought status and other drought-related
information to stakeholders.

http://www.mde.state.md.us/Water/Drought/home/index.asp
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Section 4. Plan a Public Awareness and Education Campaign

Design a public awareness and education campaign that will help community members
understand the benefits of planning for drought, the community’s water supply and use, the
local drought history, and water conservation techniques. Greater understanding is likely to
lead to greater compliance when people need to conserve water in response to drought. It’s
also likely that people will begin to place more value on some of the long-term steps the
community can take to be better prepared for the next drought, and to consider drought,
climate, and water related issues in planning and decision making. To make a difference,
information needs to be delivered consistently.

Key messages will vary, depending on the intent and the audience. Possibilities include:
e Where does the community’s water come from and who uses it?
e What is drought and how has it affected the community in the past? How would it affect the
community in the future?
e Benefits of planning for drought
e Community drought indicators, triggers, and responses
e Current drought status
e Water conservation measures for drought and non-drought times
e Watershed planning and protection

Information can be shared or delivered in many ways. Consider:
e Educational materials, activities, or programs for elementary, secondary, and post-secondary
schools, and for Scout troops, 4-H groups, or other youth groups
e Adisplay for community functions, local libraries, or meeting places
e Speakers willing to give presentations to local businesses or groups
e Coffee shop meetings or town hall meetings
e Reports or feature stories by local media sources
e Programs coordinated with local museums or the park district
e Internet sources, including a RSS Feed, blog, Twitter, and Facebook.

Action Items

1. Identify people interested in public awareness and education to create informational materials
that will convey key messages to your community. Be sure to review these materials to see
whether they need to be modified or translated for specific groups within your community —
children, adults, cultural or ethnic groups, etc. It may help to consult Section 1.2 for special
needs groups.

a. Consider many ways to reach various groups — pamphlets, billboards, newspaper
advertisements or inserts, website content, public access cable programming, etc.

b. Consider the staff resources you have available to develop and distribute the materials,
and find an option that works within your budget. Communities may find it useful to
work with a marketing firm to develop and distribute information.

2. Identify community organizations or agencies that would be willing to collaborate by including
Drought-Ready information in their publications or mailings. The local water utility is a likely
collaborator. Other community organizations such as churches and any environmentally
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oriented non-profit organizations may also be willing to include Drought-Ready information.
Don’t forget to include local media outlets. They are often a valuable resource for getting
information out to the public.

3. Outline your strategy and gather educational materials, products, and activities. Refer to the
resources below for guidance.
4. Devise an implementation schedule. Periodically update or refresh the materials and messages
that you are distributing so the information does not become stale or overlooked.
N Add the strategy, schedule, and any materials you produce to your binder.
Resources
1. The Groundwater Foundation: http://www.groundwater.org/
2. Drought Central: Nebraska State Government — General Public Drought Management Tips:
http://www.droughtcentral.nebraska.gov/
3. Maryland Department of the Environment: Water Conservation:
http://www.mde.state.md.us/Programs/WaterPrograms/Water Conservation/index.asp
4. Oklahoma Water Resources Board Strategic Plan, FY 2008-2012; Public Outreach and Education
(p. 14): http://www.owrb.ok.gov/about/management/OWRBStrategicPlanFY2008.pdf
5. State of Arizona: Water Conservation Education and Outreach:
http://www.adwr.state.az.us/azdwr/StatewidePlanning/Conservation2/Education/default.htm
6. Save Water NC (good information and links for homes, businesses, government, etc):
http://savewaternc.org/
7. Redwood City, California, “10 Gallon Challenge” : http://www.redwoodcity.org/galloncount/

Children’s Educational Materials and Websites

1.

2.

3.

42eXplore (eduScapes) — The Topic: Drought: http://www.42explore2.com/drought.htm

Environmental Protection Agency (EPA)

a. Water Cycle: The EPA's animated “Thirstin's Water Cycle” shows how water moves
through the hydrologic cycle. Concepts include precipitation, aquifers, vapor, and
clouds. http://www.epa.gov/safewater/kids/flash/flash watercycle.html

b. Environmental Kids Club: The EPA's “Kids Page on Water” teaches kids how to care for
this important resource. http://www.epa.gov/kids/water.htm

c. EPA WaterSense Kids: Provides kids with games, trivia, and tips on how to save water.
http://www.epa.gov/WaterSense/kids/

d. A Day in the Life of a Drop is a set of activities designed to help students in grades 3-5
understand the connections between the source of the water they use and the ways
their water use habits affect the environment and human health.
http://www.epa.gov/watersense/resources/educational materials.html

National Drought Mitigation Center: Drought for Kids: http://drought.unl.edu/kids/index.htm
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Section 5. Taking Action: Planning Responses to Reduce Impacts

You have probably realized by now that your community can take steps ahead of time to
reduce the anticipated effects of the next drought. Examples of steps that communities can
take ahead of time include educating people about water conservation, encouraging
alternatives to thirsty lawns, ensuring that new developments incorporate land-use practices
that preserve watersheds and reduce paved area, interconnecting water sources, etc.

It’s also helpful to plan responses to take during drought before the next one happens.
Regularly consulting drought indicators makes it more likely that your community will be
alerted to developing events in time to respond carefully and deliberately, before your
community reaches a crisis stage. These response actions could include providing or
accelerating distribution of awareness materials, voluntary or mandatory conservation
measures, and notifying local social service or public health agencies of the potential for
drought-related hardship. The key is to assess what steps your community should take to
respond to the varying durations and intensities of drought. Remember to be inclusive — a good
drought response plan includes more than just mandatory water conservation.

Equally important is the fact that a good drought response plan doesn’t end when the drought
does. A drought can be a powerful focusing event that increases community awareness and
resolve. After a drought, be sure to capitalize on this attention and experience to improve the
drought plan and possibly even employ additional strategies to further reduce drought impacts.

5.1. Determine and prioritize possible strategies to take before and in response to drought

Action Items

1. Review the lists of impacts and stakeholders from Section 2.2.

2. Review strategies used by other communities to respond to drought and reduce impacts.
Appendix C provides a list of strategies that may apply to your community.

3. Brainstorm a list of any strategies, possibly including those discovered in Action Item 2, that
could help with reducing or responding to the effects of drought in your community. Be sure to
include strategies that can be taken both before and during a drought.

4. Evaluate each strategy according to its feasibility, equity, cost, and other considerations. Some
actions will likely be termed a “worst-case scenario” for the community, but it may still be useful
to include them for planning purposes. For each strategy, decide whether it requires action
ahead of time or as a response to an emerging drought. For each item that requires action,
assign a person or agency to be responsible, and decide or estimate the time and costs (if any)
needed to complete the action. Worksheet 6 (Appendix A) can guide you through this process.

i Add the list of response strategies and the evaluation from Worksheet 6 to your binder.
Resources

1. Appendix A, Worksheet 6: Cost-Benefit Comparison
2. Appendix C, Examples of Drought Response Actions
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5.2. Link response actions to drought indicators

Now that you have identified steps to take to reduce the impacts of drought and indicators to
detect emerging drought, decide when to take action. Some strategies listed in Section 5.1,
such as developing a new water source, will need to be carried out before a drought occurs.
Others won’t need to be implemented until a drought occurs. Keep in mind that different levels
of response will probably depend on drought severity, in addition to the type of impact. The
following action items will help you determine when to employ actions based on varying levels
of drought severity.

It is nearly impossible to predict how severe or long-lasting a drought will be. As your indicators
creep toward the values that trigger response actions, there will be a tendency to wait and see
whether or not the dry spell will evolve into a full-fledged drought. There is a natural tension
here, because triggering too early can induce complacency in the community; however, waiting
too long to institute action may put you in more dire straits later. That is why the use of triggers
linked to potential impacts is important. They provide an agreed-upon set of measures that can
inform response decisions. Setting appropriate triggers might seem like an intimidating task,
but your community’s knowledge of past events and water system limitations gained from
Section 2 will allow initial values to be determined. Depending on available resources, the
process of defining trigger values may be subjective or objective. Regardless, be sure to revisit
this exercise after a drought occurs to improve the connection between drought severity and
community response.

Action Items

1. Refer to Worksheet 6, Cost-Benefit Comparison, and identify the strategies on that list that will
be implemented during drought.

2. Some strategies will probably need to be implemented in stages as drought severity changes
while others will only require one level of action. For all strategies requiring incremental
implementation, determine 2-5 levels of action that can be taken as drought severity increases.
For example, the strategy “implement water restrictions” might result in the actions “voluntary
restrictions,” “mandatory restrictions,” and “water rationing” for moderate, severe, and
extreme drought triggers, respectively.

3. Determine the values (thresholds) at which your indicators will trigger the response actions
identified in Action Item 2. Remember that actions may be triggered by a combination of
indicators, or ranges of values.

4. Combine Action Items 2 and 3 using Worksheet 7: Linking Thresholds to Actions. See the case
study from Decatur, lllinois, in Appendix B for an example of how one community linked
thresholds to actions.

5. After a drought occurs, be sure to revisit the threshold values used to trigger response actions. If
adjustments are needed, remember to update Worksheet 7.

J Add your thresholds and actions from Worksheet 7 to the Drought-Ready Communities binder,
make it available to the community, and publicize it at least annually.
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Resources
1. Appendix A, Worksheet 7: Linking Thresholds to Actions

2. Appendix B, Case Study: Decatur, Illinois — Linking Indicators to Actions

3. Other drought response plans are available on the NDMC website at
http://drought.unl.edu/plan/stateplans.htm

4. Afew notable drought plans that link drought responses to drought indicators:

a. Denver Water Response Drought Plan
http://www.denverwater.org/docs/assets/DD1F807E-BCDF-1B42-
D5B4FD4EB681A7B3/drought response planl.pdf

b. Georgia Drought Management Plan
http://www.georgiaplanning.com/watertoolkit/Documents/WaterConservationDrought
Management/DroughtMgtPlanFinal03.pdf
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Wrapping Up

When you have completed all five sections of the Drought-Ready Communities process, your
binder should include the following:

From Section 1, Getting Started

1. Worksheet 1: Benefits of Drought Planning

2. Worksheet 2: Contact List. Hopefully you thought of ways to expand your initial list as you went
along.

3. Worksheet 3: Perceptions of Drought summarized list (you may want to keep individual responses
as an appendix)

From Section 2, Information Gathering

4. Details about the community’s water sources and users, including Worksheet 4: Available Water
Supplies and Worksheet 5: Top Water Uses.

5. Alist of all the ways that drought has affected the community in the past.

An analysis of past droughts

7. Alist of factors that moderate or intensify the effects of drought, including background information
on major changes to the community’s water supply and demand.

o

From Section 3, Establish Monitoring

8. Alist of drought indicators that your community should monitor regularly, including at least one
large-scale climate-based indicator, and one locally generated indicator that is directly related to
your community’s water supply.

9. The name(s) of one or more people who will check the chosen drought indicators and the schedule
for checking.

10. A list of drought impact indicators that are relevant for your community and details about who is
responsible for collecting this information.

11. A drought information report template and the distribution list and schedule.

From Section 4, Public Awareness and Education

12. A strategy and schedule for a public awareness and education campaign.
13. Any presentations, pamphlets, templates for press releases, or other materials you have developed
to publicize drought and response actions in your community.

From Section 5, Drought Response Planning

14. Worksheet 6: Cost-Benefit Comparison, which is an evaluated list of strategies to prevent and
respond to drought impacts
15. Worksheet 7: Linking thresholds to actions
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Appendix A: Worksheets
Worksheet 1: Benefits of Drought Planning
Worksheet 2: Contact List

Worksheet 3: Perceptions of Drought
Worksheet 4: Available Water Supplies
Worksheet 5: Top Water Users

Worksheet 6: Cost-Benefit Comparison

Worksheet 7: Linking Thresholds to Actions
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Worksheet 1: The Benefits of Drought Planning

Date:

General Benefit

Specific Stakeholders, Groups, or
Businesses

Economic Benefits

Reduce or eliminate costs and losses to agricultural and/or
livestock producers

Reduce or eliminate costs and losses to industries directly or
indirectly related to agricultural production (seed, feed, and
weed companies; equipment dealers; etc.)

Reduce or eliminate costs and losses to timber production

Reduce or eliminate costs and losses to fishery production

Reduce or eliminate costs and losses to recreation and
tourism

Reduce or eliminate impacts on energy-related
businesses/agencies

Reduce or eliminate impacts on water suppliers

Reduce or eliminate costs and losses to the transportation
industry (barge transport/navigability; trucking; etc.)

Reduce or eliminate decline in food production and/or
disruption of food supply

Mitigate decreased land prices

Reduce drought-related unemployment

Reduce or eliminate reduction of economic development

Reduce rural population loss

Environmental Benefits

Plant and animal communities are safer when drought-
related wildfire is minimized or eliminated

Plant and animal communities are healthier when drought-
related water quality issues (depletion, pollution,
contamination, etc.) are minimized or eliminated

Maintain environmental aesthetics (visual quality of the
landscape, health-recreational benefits)

Reduce damage to plant or animal species, or loss of plant
animal species (disease; mortality; migration)

Preserve biodiversity

Preserve wetlands
Mitigate reductions in stream flow / river flow

Mitigate low-water levels in reservoirs / lakes

Mitigate groundwater depletion

Reduce or eliminate wind and water erosion

Reduce or eliminate air quality impacts

Societal Benefits

Reduce or eliminate impacts to physical health such as issues
related to water quality (which can be affected by depletion)
or respiratory ailments from more dust and particles in the
air
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Reduce or eliminate safety issues related to wildfire threat

Reduce or eliminate impacts to mental health (anxiety;
depression)

Mitigate potential conflict (user conflict; political conflict)

Reduce or eliminate potential quality of life issues (increased
poverty; migrations; rural population loss; etc.)

Preserve cultural belief systems / cultural sites

Reduce or eliminate public dissatisfaction with government
action / response

Assure current and future residents and businesses that the
community is forward-thinking on drought and climate issues

Attract grant money — granting entities typically regard
planning favorably and planning may lead to more
community resources

Community education about drought and natural hazards,
and an awareness of community planning and mitigation
efforts, provides a sense of security and peace of mind for
citizens, public agencies, and businesses

Communities, families, and individuals benefit when drought
planning is incorporated into new development or re-
development efforts. For example, smart growth
development can reduce the human footprint on the land,
conserve natural watershed function, and create walkable
communities that are good for public health and that reduce
energy consumption.

Benefits Specific to Your Community

Most Recent Update:

30

J-32



Appendix J

Worksheet 2: Contact List

Date:

Name

Contact
Number

Email

Mailing Address

Business/Sector

Preferred Area
of Contribution

Notes
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Worksheet 3: Perceptions of Drought

Drought-Ready Town Hall Discussion Questions

When you hear the word “drought,” what comes to your mind?

How do you know when you are entering a drought?

How is your community/organization/etc. affected by drought?

When have you experienced impacts of drought? What were those impacts? When were you impacted
the worst?

What information would you like to have about drought that is not presently available?
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Drought-Ready Town Hall Survey Questions

Are there any particular groups, businesses, or geographical areas in your community that are especially
susceptible to drought?

What concerns, if any, do you have about how drought may affect your own business, home, or
recreational opportunities?

Do you monitor drought conditions directly, such as looking at weather or drought indices? If so, what
do you use? (e.g., precipitation departures, lake levels, crop conditions, etc.) and how do you access that
information? (website, direct measurements)

Do you receive any kind of notification from other individuals or agencies? If so, from whom and how is
that provided? s this a routine message you receive regardless of whether your community is in
drought or not?

When you become aware of or are alerted to drought, what do you do with that information?
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Do you communicate drought status to other individuals, organizations, or city or county agencies? If so,
to what groups and how (forums, newspaper, website, etc.)?

Are you familiar with the Drought Monitor? If yes, do you provide any comments to authors or other
officials involved in the process? Do you know state or local people who participate in Drought Monitor
discussions?

What information would you like to have about drought that is not presently available?

If you wanted to learn more about drought, how would you go about doing that?
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Worksheet 4: Available Water Supplies

Date:

Source

10 years
ago

5 years
ago

Last
Year

This
Year

Cost

Capacity

Pumping
Rates

Minimum
Usable Level

Does drought affect water
quality?
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Worksheet 5: Top Water Users

Date:
1 L Thi D Ti f Peak
Rank Customer Type 0 years | 5years ast is Min Use Avg. Use Max Use ate/Times of Pea
/User ago ago year year Use
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Worksheet 6: Cost-Benefit Comparison

Date:

Potential Action

Cost

Feasibility

Effectiveness

Before

In
Response

Assigned to
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Worksheet 7: Linking Thresholds to Actions
Date:

Impact

Indicator(s)

Threshold(s)

Actions
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Appendix B: Background Material and Case Studies

Background on Jurisdiction

Below is a list of some of the major federal regulations affecting community water supply.
State and local regulations in general are summarized as well.

Federal Agencies:

The Environmental Protection Agency (EPA; http://www.epa.gov/regulations/) is responsible for
administering regulations preventing pollution of water bodies and ensuring safe drinking water. They
are the primary federal agency with responsibilities impacting communities and water supplies. Some of
the primary laws they administer:
e Clean Water Act (CWA) of 1972 (with amendments)
http://www.epa.gov/regulations/laws/cwa.html
o The CWA focus is on protecting surface waters from pollution. The law controls
wastewater discharge and point and non-point source pollution, and was the foundation
for the development of the National Pollution Discharge Elimination System (NPDES). A
NPDES permit is required for municipal systems that discharge wastewater into surface
waters.
e Safe Drinking Water Act (SDWA) http://www.epa.gov/regulations/laws/sdwa.html
o The SDWA focus is protecting waters that are utilized for drinking water. Unlike the
CWA, which is primarily focused on surface water, the SDWA focuses on both
groundwater and surface water protections. Under this law, public water supplies are
expected to meet certain minimum standards for the quality of water provided to its
customers. The law also sets minimum standards for the protection of groundwater
resources from pollution caused primarily by liquid contaminants.
e Endangered Species Act (ESA) http://www.epa.gov/espp/
o The EPA, together with the United States Fish and Wildlife Service (USFWS) and the
National Oceanic and Atmospheric Administration (NOAA) Fisheries Division, implement
regulations for the protection of endangered species habitat. EPA’s primary
responsibility under this act is to ensure that the quality of critical marine or surface
waters is protected.

State Agencies:
States are charged with implementing the federal regulations. Certain regulations are set by

the federal government and apply to all states. Other regulatory programs may be
implemented on a state-by-state basis by a single agency or several agencies.

The EPA provides a state-by-state look at regulations and their implementations at
http://www.epa.gov/lawsregs/states/index.html

Local level:

Certain regulations or programs are often implemented by local entities such as conservation
districts, natural resources districts, and local health departments. These entities also can have
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the authority to place further restrictions on surface and groundwater use and protection.
Often they are responsible for single landowners, but they also work collaboratively with state
agencies and other entities to monitor and enforce water regulations and standards. State
contacts should be able to guide to you to local entities you may need contact.

Other organizations can assist your community with understanding and keeping up to date with
regulations and opportunities for funding. Some of those organizations are listed below.

e The National Association of Conservation Districts: http://www.nacdnet.org/

e The National Water Resource Association: http://www.nwra.org/

e The National Ground Water Association: http://www.ngwa.org/
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Case Study: Decatur, Illinois - Linking Indicators to Actions

Overview of Decatur

Decatur is the 11™ most populous city in lllinois, with a population of 81,860 ™. It has a heavy
agricultural-industrial economic base, anchored by the headquarters of Archer-Daniels-Midland
(ADM) and Tate & Lyle Incorporated. In addition, Caterpillar, Inc., has a manufacturing plant in
town. Because of the large water use by these corporations (ADM alone uses approximately 18
mgd)[2’3] , Decatur has a vested economic interest in maintaining a water supply larger than one
would expect from a community its size.

Lake Decatur

Decatur’s primary water source, Lake Decatur, is an impounded reservoir built in 1922 and fed
by the Sangamon River. The lake has a capacity of 22,000 acre-feet!?. Although it is relatively
large, with a surface area of approximately 3,093 acres, it is quite shallow, with an average
depth of approximately 6.8 ft'". The drainage area of the reservoir is quite large, approximately
925 mi?, so recharge can occur fairly quickly, even with moderate rainfall 451,

Lake Decatur serves the communities of Decatur, Harristown, Long Creek, and Mount Zion by
means of a 36 mgd treatment plant. Another treatment plant, capable of providing 19 mgd,
was sold to ADM in 1999'*®) The north treatment plant, which serves ADM, requires the water
level to be at least 610 ft asl. The south treatment plant requires 605 ft asl.l”

Decatur’s Drought Plan

As a result of the circumstances above, Decatur has put particular emphasis on rapid response
to decreasing lake levels. Decatur’s drought plan focuses on the economic and social impact of
a rapid decrease in the quality and availability of the primary water source. Because water
demand, evaporation, precipitation, and lake level all tend to be lower in the winter months,
and the lake level needs to be higher in the summer to dredge the shallow areas, the plan sets a
target lake level of 614 ft asl between March 1 and December 15, and 612.5 ft asl between
December 16 and February 28.

Decatur’s drought plan is shown below. It provides an example of how drought impacts,
indicators, and thresholds relate to community actions at differing levels of drought intensity.

Impact Indicators Thresholds Action(s) - Mar 1 to Dec 15 Action(s) - Dec 16 to Feb 28

(1) Start Vulcan Gravel Pit well;

Availability of usable Lake Level; (2) Release water from sediment storage
water for Calendar Date; 613.5 ft asl site; None
industry/community. Dredging (3) Inspect and clear DeWitt wellfield

oxidation basin and discharge ditches.
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(1) Implement voluntary water conservation;
(2) Provide top 10 customers with lake level

Appendix J

No dredging of the Lake Level; -
lake can occur below Calendar Date; 613.0 ft asl projections; . None
this level. Dredging (3) Issue media .release;
(4) Start 4 DeWitt wells;
(5) Start ADM East Plant wells.
(1) Apply for emergency permits for Lake
Lake Level; Toko water use and Reas Bridge low flow
Calendar Date; 612.5 ft asl dams; None
Dredging (2) Obtain bids for Lake Toko pumps and
pipe.
(1) Implement voluntary water
conservation;
(2) Provide top 10 customers
(1) Implement mandatory water . .
. with lake level projections;
Lake Level; conservation; (3) Issue media release;
Calendar Date; 612.0 ft asl (2) Provide top 10 customers with lake level .
Dredging projections; (4) Start Vulcan Gravel Pit well;
(3) Issue media release. (5) Start ADM East Plant wells;
(6) Inspect and clear DeWitt
wellfield oxidation basin and
discharge ditches.
(1) Start 4 DeWitt wells;
(2) Apply for emergency
Lake Level; Monitor mandatory water conservation permits for Lake Toko water
Calendar Date; 611.5 ft asl R use and Reas Bridge low flow
. effectiveness.
Dredging dams;
(3) Obtain bids for Lake Toko
pumps and pipe.
(1) Implement voluntary water
Lake Level; conservation;
Calendar Date; 611.0 ft asl ADM install Reas Bridge low flow dams. (2) Provide top 10 customers
Dredging with lake level projections;
(3) Issue media release.
Lake Level; Prepare to install Lake Toko pumps and ADM install Reas Bridge low
Calendar Date; 610.5 ft asl -
. pipeline. flow dams.
Dredging
Minimum lake level Lake Level; Install Lake Toko pumps and
required for ADM Calendar Date; 610.0 ft asl Install Lake Toko pumps and pipeline. o
water plant intakes. Dredging pipeline.
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Minimum lake level Lake Level;
required for South Calendar Date; 605.0 ft asl
water plant intakes. Dredging
Sources

[1] Minois Cities by Population. http://www.maps-n-stats.com/us il population.html, accessed April 16,
2010.

[2] Alexander, K., 2010: Personal Communication, 20 April, 2010.

[3] Freeman, H., 2000: “Buried Resource. Decatur considers the vast Mahomet Aquifer a key part of its
water strategy, but it's uncertain what effect drawing on the underground river will have.”
Decatur Herald & Review 12 March, 2000.

[4] Hecht, J. and V. Knapp, 2008: Data for assessing drought vulnerability of lllinois’ community surface
water systems. Contract Report 2008-02. Available at:
http://www.isws.illinois.edu/pubdoc/CR/ISWSCR2008-02.pdf

[5] Knapp, V., 2009: Interview.
[6] Editorial Staff, 1999: “1999 Newsmakers.” Decatur Herald & Review 31 December, 1999.

[7]City of Decatur Drought Plan. Obtained from Keith Alexander, Decatur City Water Management
Director.

43

J-45


http://www.maps-n-stats.com/us_il_population.html
http://www.isws.illinois.edu/pubdoc/CR/ISWSCR2008-02.pdf

Appendix J

Case Study: Norman, Oklahoma - Drought History

As part of the Drought-Ready Communities development process, an applied meteorology and
climatology class at the University of Oklahoma worked with officials in Norman, Oklahoma, to
develop a climate history. Excerpts are below. The full report is also attached.

Has our city experienced drought?

Drought is a recurring condition in Norman and is part of our climate. Norman’s climate history
can provide us insight into what we may see in the future. Being a Drought-Ready Community
means, in part, that we recognize how our climate has changed over time.

The Climate of Norman, Oklahoma

Temperature and precipitation are the two main elements of our climate. Because Norman is
located in the middle latitudes, east of the Rocky Mountains and northwest of the Gulf of
Mexico, its residents experience a wide range of weather conditions. Hence, our climate is
highly variable, from year to year, season to season, and month to month.

Figure 1 shows the annual temperature (top) and annual precipitation (bottom) in central
Oklahoma, including Norman, since 1895.The annual temperature for Norman averages 59.9
degrees Fahrenheit, while precipitation averages 34.5 inches. The warmest temperatures
typically occur during July and August when there is a warm-season minimum in precipitation.
Warmer-than-average periods have spanned the 1930s, the mid-1950s, and the late 1990s to
recent years. Significant periods of drier-than-average conditions include the 1910s, 1930s,
mid-1950s, and 1960s.

Drought in Norman, Oklahoma

Figure 3 displays the departure from normal precipitation and the Palmer Drought Severity
Index for central Oklahoma from 1895 to 2009. It is evident from these drought indicators that
Norman has experienced long and extreme droughts in its past. In addition, the most recent
drought in 2006 pales in comparison to droughts of the past.

Climate, Water and Population in Historic Perspective

The past three decades have been significantly wetter than previous decades. Hence, the
current generation of Norman residents have not experienced drought conditions as long or as
intense as previous generations. While the 2006 drought was minor in terms of precipitation
deficit, significant impacts occurred because of non-climate related factors. Population growth
has increased Norman’s demand for water, and per capita water usage is at an all-time high
(Figures 9 and 10). As a result, even during years not suffering from drought, the City of
Norman cannot supply enough water as demanded by users during part of the summer without
accessing external supplies.
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Figure 1. The average annual temperature (top graph) and total annual precipitation (bottom graph) in
central Oklahoma from 1895 to 2009. To highlight warmer, cooler, wetter, or drier periods, 5-year
moving averages are shaded. On the top graph, red shading (above the horizontal line) indicates warmer
periods and blue shading (below the line) notes cooler periods than average. Similarly, on the bottom

graph, green shading (above the horizontal line) highlights wetter periods and brown shading (below the

line) highlights drier periods than average. Extended periods of relatively warm temperatures or low

precipitation are outlined in red boxes.
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Annual Departure from Normal for Central Oklahoma
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Figure 3. Top graph: Annual departure from normal precipitation (actual precipitation total for the year
subtracted from the annual normal) for central Oklahoma from 1895 to 2009. Bottom graph: Palmer
Drought Severity Index for central Oklahoma from 1895 to 2009. Red boxes outline the same drier-than-

average periods highlighted in Figure 1.
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Annual Water Usage for Norman, Oklahoma
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Figure 10. Annual water usage (in millions of gallons) for Norman from 1990 to present. Data courtesy of

the City of Norman. The line depicts the average increase in water usage over the past two decades.
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Appendix C. Examples of Drought Response Actions

Broad-spectrum Drought Resources

Drought Plans that Discuss Response Actions

The Navajo Nation Drought Contingency Plan has a section on Drought Mitigation (p. 50) that
recommends short- and long-term actions for responding to drought and reducing impacts.
Topics discussed include drought monitoring, domestic water hauling, public drinking water
systems, irrigators and dryland farmers, ranchers (establishing a grazing policy, improving range
management, reliability of livestock supplies), recreation, wildlife and forestry (fire prevention,
forest restoration), and reuse of treated effluent.

o http://drought.unl.edu/plan/Navajo_drought pIn2003.pdf

The County Drought Mitigation Strategies for all four counties in Hawaii provide examples of
drought response actions implemented and being planned in relation to wildfire, agriculture and
commerce, and water supply. Topics related to wildfire include conducting controlled burns,
education programs, constructing firebreaks, modifying building codes, identifying helicopter-
accessible water sources, closing forest areas, weather stations, and burn bans. Topics related to
agriculture and commerce include repairing/upgrading ditch systems and water pumps, ag
conservation programs, alternative irrigation techniques, crop selection, and developing a Green
Business Program. Topics related to water supply include education programs, water
restrictions, water metering, leak detection programs, rebate programs, water efficiency
standards, supplementing water supplies, modified water rate structures, and system
interconnections.
o http://hawaii.gov/dInr/drought/preparedness/KauaiDroughtMitigationStrategies.pdf
o http://hawaii.gov/dInr/drought/preparedness/OahuDroughtMitigationStrategies.pdf
o http://hawaii.gov/dInr/drought/preparedness/MauiDroughtMitigationStrategies.pdf
o http://hawaii.gov/dInr/drought/preparedness/HawaiiDroughtMitigationStrategies.pdf

The Denver Water Drought Response Plan discusses a Drought Communication Program, which
contains three major components: public involvement, customer information, and media
relations (p. 42). The plan also addresses internal communication.
o http://www.denverwater.org/docs/assets/DD1F807E-BCDF-1B42-
D5B4FD4EB681A7B3/drought response planl.pdf

Drought Planning Guides

4.

The California Urban Drought Guidebook (2008) provides specific examples of community supply
augmentation and demand reduction strategies. Table 2 (p. 43) provides water augmentation
methods and examples. Pages 42-64 focus on demand reduction options, including public
information campaigns, landscape irrigation schedules, water restrictions and ordinances (for
waste water, landscaping), modified water pricing, and tips for enforcement. Table 11 (p. 77)
provides demand reduction measures by customer category (residential, commercial and
institutional, industrial, new connections).

o http://www.cuwcc.org/WorkArea/showcontent.aspx?id=9740
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The How to Reduce Drought Risk (1998) document contains an appendix (p. E-1) with an at-a-
glance list of potential drought risk reduction actions. Topics listed include assessment,
legislation and public policy, water conservation/demand reduction, water supply
augmentation, economic development, public education and participation, health and nutrition,
media participation, conflict resolution, drought plans, technical assistance, and emergency
response.

o http://drought.unl.edu/plan/handbook/risk.pdf

Dealing with Drought: A Handbook for Water Suppliers in British Columbia (Updated 2009)
discusses strategies to prepare for drought and minimize drought impacts primarily for water
suppliers. Topics discussed include preparing drought management plans, improving water use
efficiency, and communication and education. Also included is a matrix identifying appropriate
responses for varying levels of drought (p. 14).

o http://www.env.gov.bc.ca/wsd/public_safety/drought info/cabinet/drought handbook

2009V2.pdf

Section 6 (p. 41) in Managing Water for Drought: A National Study of Water Management
During Drought (1994) discusses long-term (strategic) and short-term (tactical) response
measures adopted by communities to address water supply and demand impacts. Table IX (p.
49) shows a list of typical strategic and tactical measures.

o http://www.iwr.usace.army.mil/docs/iwrreports/94nds8.pdf

The Executive Summary of Lessons Learned From the California Drought (1987-1992), published
by the U.S. Army Corps of Engineers in 1995, includes a thorough overview of the progression of
the drought, indices used to measure it, impacts, and executive orders/responses and their
effectiveness during the California drought from 1987 to 1992.

o http://www.iwr.usace.army.mil/docs/iwrreports/94-NDS-6.pdf

In 2001, a group of water resources managers and other decision makers in the Puget Sound
area attended a workshop focused on regional drought preparedness. The Final Summary of
Workshop outlines the lessons learned from that event.

o http://www.ecs.umass.edu/waterresources/projects/seattlevde2000/summary.htm

Focused Drought Resources

Monitoring Plans

1.

Monitoring and communicating drought conditions is a critical part of drought preparedness.
The Arizona Department of Water Resources Drought Program does an excellent job
disseminating drought status information to the public. Below are links to their Drought Status
webpage, an example of their monthly status document, and an example of their annual report.
o http://www.azwater.gov/AzDWR/StatewidePlanning/Drought/DroughtStatus.htm
o http://www.azwater.gov/AzDWR/StatewidePlanning/Drought/documents/aprildroughts

tatusupdate.pdf
o http://www.azwater.gov/azdwr/StatewidePlanning/Drought/documents/2009DroughtP

reparednessAnnualReport.pdf
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City Drought Ordinances

2. San Antonio, Texas — Drought-tolerant Grass Ordinance:
o http://www.saws.org/conservation/ordinance/turfgrass/

3. City of San Marcos, Texas — Drought Response Ordinance:
o http://www.ci.san-
marcos.tx.us/departments/WWW/Docs/DroughtResponseOrdinance-Feb2009.pdf

4. Eastern Municipal Water District (western Riverside County, California) — Water Shortage
Contingency Plan (Ordinance No. 117.2):
o http://www.emwd.org/news/ordinances/Ord117.2.pdf

5. Redwood City, California — Recycled Water Use Ordinance 2335:

o http://www.ci.redwood-
city.ca.us/publicworks/pdf/Recycled Water Ordinance Info Sheet 6-20-08.pdf

Ordinance information for the public:
o http://www.ci.redwood-city.ca.us/publicworks/water/recycling/index.html

Agriculture
6. Grazing Animal Performance Under Drought Conditions is an article discussing stocking
strategies and animal performance during a drought. Along with background information about
the impact of reduced forage quality on animal performance, the article lists destocking
strategies aimed at maintaining herd performance.
o http://www.wyorange.net/Drought/anperf.html

7. Financial Drought Assistance - Numerous financial assistance programs are available to help
farmers and ranchers affected by drought. Assistance can be in the form of loans, grants,
technical assistance, and other disaster assistance programs. The resources below provide
information related to federal assistance. State and local programs may be available in some
areas too.

o http://www.wyorange.net/Drought/droutaid.html

o http://www.fsa.usda.gov/FSA/webapp?area=home&subject=diap&topic=landing

8. Grazing productivity - Forage production can be greatly affected by drought conditions, leading
to decreased animal health and productivity. The following resources provide livestock
management options and grazing techniques to help manage forage production during drought
and after. Topics discussed include selecting appropriate herd size, grazing rotations, subdividing
pastures, re-seeding, weed control, and more.

o http://www.wyorange.net/Drought/mgthdrot.html

o http://www.wyorange.net/Drought/offearly.html
o http://www.ext.colostate.edu/pubs/natres/06112.html
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11.

Appendix J

Drought Resistant Soil discusses background information on soil quality and techniques for
improving soil quality and reducing erosion.
o http://attra.ncat.org/attra-pub/drought.html

The Drought Planning and Management website, maintained by the University of Wyoming

Cooperative Extension Service, is a collection of publications, presentations, and links focused

on helping agricultural producers cope with drought. Strategies related to plant management,

crop selection, livestock management, and financial assistance during drought are provided.
o http://www.wyorange.net/Drought/drought.html

Planning for Drought on the Ranch is a website developed by the NDMC and their partners to
help ranchers prepare for, respond to, and recover from drought. Included in this website is
guidance for developing a drought plan, background information about drought, and strategies
to employ before, during, and after a drought.

o http://drought.unl.edu/ranchplan/

Fire Control and Safety

12.

13.

14.

15.

The Federal Emergency Management Agency (FEMA) has prepared a number of resources
related to wildfire preparedness and response. Below are links to two FEMA guides: Prepare for
a Wildfire and What to do Before a Wildfire. Included are tips for creating a fire safety zone and
clearing brush and debris from around the home along with evacuation preparation.

o http://www.fema.gov/hazard/wildfire/wf prepare.shtm

o http://www.fema.gov/hazard/wildfire/wf before.shtm

The Firewise Communities program is a national, multi-agency effort to help communities
reduce fire risk and effectively plan fire responses. The Firewise Communities website includes a
section called “Firewise You Can Use”, which includes interactive modules , how-to guides, and
other resources that can help a community prepare for and respond to wildfire.

o http://www.firewise.org/

DisasterSaftey.org: Wildfire is a website from The Institute for Business and Home Safety
focused on providing resources to help homeowners, farmers and ranchers, and business
owners reduce their risk of wildfire.

o http://www.disastersafety.org/text.asp?id=wildfire_main

Water Supply Sources For Berlin Township Fire Department is a document highlighting the
results of a research project that analyzed water supply source options for firefighting in
Allenton, Michigan. Included in this study was a review of various water supply sources in use
throughout the United States (p. 7-11). Sources include cisterns, ponds, static suction sources,
pressurized systems, and others.

o http://www.usfa.dhs.gov/pdf/efop/efo35785.pdf
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16. A low-flow firetruck/hose is one example of maintaining firefighting ability while also conserving
water resources.
o http://www.ccs-cobra.com/en/utrustning sprint_eng.asp

Landscaping/Irrigation
17. Turf and Landscape Irrigation Best Management Practices (2005) aims to help policy makers and
professionals save water and protect water quality. Relevant topics include irrigation system
design, installation, maintenance, and management. Also discussed are irrigation efficiency,
deficit irrigation techniques, drought planning, and more.
o http://www.irrigation.org/WorkArea/DownloadAsset.aspx?id=1142

18. Drip Irrigation for Home Gardens (2005) is a factsheet from Colorado State University Extension
aimed at helping homeowners understand the benefits and uses of drip irrigation. Topics
discussed include pros/cons of drip irrigation systems, design and installation, operation, and
maintenance.

o http://www.ext.colostate.edu/pubs/garden/04702.html

19. Improving Drought Tolerance in Your Florida Lawn is a short document to help homeowners
prepare their lawn for a drought. Specific topics covered include irrigation techniques, mowing
practices, pest control, fertilization, and selecting turfgrass species.

o http://www.tbwg.org/water/improving%20lawn%20drought%20tolerance.pdf

Water Delivery
20. During drought situations, low pressure in a water system can lead to backflow. The American
Backflow Prevention Association's FAQ discusses backflow, why it can be dangerous, and what
can be done to prevent it.
o http://abpa.org/fag.htm

Conservation
21. The California Water Efficiency Plan (20x2020) describes a variety of practices (pp. 15-25) that
can be employed to help reduce residential/commercial water use and increase water use
efficiency. These practices include but are not limited to setting efficiency standards,
retrofitting appliances, efficient landscape irrigation practices, recycled water use, and other
best management practices.
o http://www.water.ca.gov/wateruseefficiency/sb7/docs/20x2020plan.pdf

22. Eartheasy: Solutions for Sustainable Living has developed a list of 25 ways to conserve water in
the home and yard.
o http://www.eartheasy.com/live water_saving.htm

23. WaterSense is an EPA-sponsored program aimed at promoting water use efficiency. Their
website contains numerous resources to help consumers decrease indoor and outdoor water
use, including information on water efficient products and practices, rebate programs, a water
use calculator, and more.

o http://www.epa.gov/watersense/index.html
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Greywater Use
24. Oasis Design has a website devoted to discussing greywater, with links to research, information
about greywater, and designs for greywater systems.
o http://www.oasisdesign.net/greywater/index.htm

25. The Cooperative Extension Service at New Mexico State University has a publication that
discusses the safe use of greywater.
o http://aces.nmsu.edu/pubs/ m/m-106.pdf
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Water Supply Conservation Ordinance

SECTION 1: DECLARATION OF POLICY, PURPOSE, AND INTENT

Purpose: To achieve the greatest public benefit from domestic water use, sanitation, and fire
protection, and to provide water for other purposes in an equitable manner and to preserve water
quality, (the appropriate local government agency) (City, Village, County, etc.)
adopts the following regulations and restrictions on the delivery and consumption of water.

This Ordinance is hereby declared necessary for the preservation of public health, safety,
welfare, and to enhance water supply operational flexibility and shall take effect upon its
adoption by the City.

Whenever, in the judgment of Illinois American Water Company (Company), it becomes
necessary to conserve water in the service area, the Company will notify the City of the existence
of a water supply conservation need, explain in general terms the reason for the need, the City is
authorized to issue a Proclamation that a water supply conservation situation exists. The
Proclamation is an attempt to prevent depleting the water supply to the extent that water use for
human consumption, sanitation, fire protection and other needs becomes endangered.

Immediately upon the issuance of such a Proclamation, regulations and restrictions set forth
under this Ordinance shall become effective and shall remain in effect until the water shortage is
terminated and the Proclamation rescinded. The Company shall notify the City when the water
supply emergency has ended and the City shall rescind the Proclamation.

Water uses regulated or prohibited under the Ordinance are considered to be non-essential and
continuation of such uses during times of water shortage is deemed to constitute a waste of
water, subjecting the offender(s) to penalties.

The provisions of this Ordinance shall apply to Company customers within the jurisdiction of the
City.

SECTION I1: DEFINITIONS
For the purposes of this Ordinance, the following definitions shall apply:

Aesthetic water use: water use for ornamental or decorative purposes such as fountains,
reflecting pools, and waterfalls

Commercial and industrial water use: water use integral to the production of goods and/or
services by any establishment having financial profit as their primary aim.

Customer: any person, company, or organization using water supplied by Illinois
American Water Company
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Domestic water use: water use for personal needs or household purposes such as
drinking, bathing, heating, cooking, sanitation, or for cleaning a residence, business,
industry, or institution.

Essential water uses: water used specifically for fire fighting, and to satisfy federal, state,
and local public health and safety requirements.

Even numbered address: street addresses, box numbers or rural numbers and rural route
numbers ending in 0, 2, 4, 6, 8 or letters A-M; and locations without addresses.

Institutional water use: water use by government, public and private educational
institutions, public medians and rights of way, churches and places of worship, water
utilities, and other lands, buildings, and organizations within the public domain.

Landscape water use: water used to maintain gardens, trees, lawns, shrubs, flowers,
athletic fields, rights of way and medians.

Odd numbered address: street addresses, box numbers or rural numbers and rural route
numbers ending in 1, 3,5, 7, 9 or letters N-Z.

Water supply emergency level:

1. Water Supply Advisory: To be used when the company believes voluntary
conservation efforts will be adequate to prevent a supply shortage

2. Moderate Water Supply Restrictions: To be used when the company believes
voluntary conservation efforts will not be adequate to prevent a supply
shortage and preliminary mandatory measures are required

3. Severe Water Supply Restrictions: To be used when the company believes
voluntary conservation efforts will not be adequate to prevent a supply
shortage and extensive mandatory measures are required

Water shortage: lack of adequate available water to meet normal demands.

SECTION I1I: NON-ESSENTIAL WATER USE

All water use categories other than essential water use may be curtailed during a level 2 or 3
water supply emergency. Some examples of non-essential water uses follow:

A. Residential and Institutional:

1. Washing down sidewalks, walkways, driveways, parking lots, tennis courts, or
other hard surface areas.
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Washing down buildings or structures for purposes other than immediate fire
protection.

Flushing gutters or permitting water to run or accumulate in any gutter or street.

Washing any motor bike, motor vehicle, boat, trailer, airplane or other vehicle in
public or private garages or elsewhere.

Maintaining fountains, reflection ponds, and decorative water bodies for aesthetic
Or scenic purposes.

Filling or maintaining fill levels in public or private swimming and wading pools.

Sprinkling lawns, plants, trees, and other flora on private or public property,
except as otherwise provided under the Ordinance.

Placing new sod, planting or landscaping after the Proclamation.

B. Commercial and Industrial:

no

Serving water routinely in restaurants.

Increasing water levels in scenic and recreational ponds and lakes.
Irrigating golf courses except greens, tees, and fairways.

Obtaining water from hydrants for any purpose other than firefighting.

Serving customers who have been given a 10 day notice to repair one or more
leaks and have failed to comply.

Expanding commercial nursery facilities, placing new sod, planting or
landscaping on commercial and/or residential sites after the Proclamation.

SECTION IV: RESPONSES TO LEVEL 1, 2, & 3 WATER SUPPLY EMERGENCY

Water supply emergency levels set forth in this ordinance are 1. Advisory, 2. Moderate, and 3.
Severe. Proclamations issued by the City shall coordinate an appropriate response to the level of
emergency that exists based on information provided to the City by the Company.

A. Level 1 — Advisory Water Supply Alert Phase: If the Company decides conditions warrant an
advisory water supply alert, the Company shall notify municipal and county governments and
issue press releases concerning the supply concerns to the news media. Large or key water users
will be directly contacted by the Company.

1. Goal:
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a) Public awareness and education of water saving procedures

b) A five percent voluntary water use reduction for all users for the duration of the supply
alert

2. General Responses:

a) Issue a Public Notice stating the reason for the conservation advisory, water supply and
demand figures, and a list of non-essential water uses to local media outlets within the

affected community and region.

b) Institute an increased water supply system maintenance effort to identify and correct
water leaks.

c) Encourage customers to comply with the Level 1 voluntary water use restrictions in all
categories while the advisory is in effect.

3. Water Use Restrictions:

a) Residential:

Stop non-essential water use as listed in Section I11.A. Water outdoor plants only
in the early morning or late evening, not in the heat of the day. Wash dishes and

clothes only when appliance is full. Consider replacing toilets and shower heads

with low-flow fixtures. Do not fill swimming pools.

b) Commercial, Industrial, and Institutional

Stop non-essential water use as listed in Section I11.B. Reduce aesthetic,
domestic, landscaping, and water-based recreational activities such as swimming
pools, water slides, and other related water activities.

c) Agricultural, Irrigation and Livestock

Implement conservation techniques, explore different water saving methods, and
use alternative sources

d) Electric Power Generation

Implement conservation techniques, explore different water saving methods, and
use alternative sources

B. Level 2 — Moderate Water Supply Emergency Phase: If the Company believes the Level 1
Advisory is not or will not be adequate to allow it to maintain appropriate supply to the system it
shall notify municipal and county governments and issue press releases concerning the supply
concerns and mandatory actions being implemented to the news media.
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1. Goal:

a) Generate a public response that helps alleviate the water supply concerns through
mandatory water use restrictions.

b) A ten percent water use reduction for all users for the duration of the supply alert.
2. General Responses:
a) Issue a Public Notice stating the reason for the water use restrictions, water supply and
demand figures, and a list of water use curtailment measures to local media outlets within

the affected community and region.

b) Institute (or continue) an increased water supply system maintenance effort to identify
and correct water leaks.

¢) Require customers to comply with the listed Level 2 water use restrictions in all
categories while the advisory is in effect.

3. Water Use Restrictions:
a) Residential:

e Stop non-essential water use as listed in Section I11.A.

e Lawn and garden watering allowed only on odd numbered dates for odd
numbered addresses and even numbered dates for even numbered addresses. Use
low-volume hand-held applications only and prohibit sprinklers, other remote
broadcast devices and water runoff in landscape design maintenance.

e Car washing (other than at commercial car washes) is prohibited.

e Filling swimming pools, water slides that do not recycle, and other related
recreational water consuming activities are prohibited.

b) Commercial, Industrial, and Institutional
e Stop non-essential water use as listed in Section 111.B.
e Lawn and garden watering allowed only on odd numbered dates for odd
numbered addresses and even numbered dates for even numbered addresses. Use
low-volume hand-held applications only and prohibit sprinklers, other remote

broadcast devices and water runoff in landscape design maintenance.

e Aesthetic water use, such as fountains, is prohibited.
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c) Agricultural, Irrigation and Livestock

e Implement conservation techniques, explore different water saving methods, and
use alternative sources

e Irrigate only between 7:00 p.m. and 7:00 a.m.

d) Electric Power Generation

Implement conservation techniques, explore different water saving methods, and
use alternative sources

B. Level 3 — Severe Water Supply Emergency Phase: If the Company believes the Level 2
Restrictions are not or will not be adequate to allow it to maintain appropriate supply to the
system it shall notify municipal and county governments and issue press releases concerning the
supply concerns and mandatory actions being implemented to the news media.

1. Goal:

c) Generate a public response that helps alleviate the water supply concerns through
mandatory water use restrictions.

d) A twenty percent water use reduction for all users for the duration of the supply alert.

2. General Responses:

d) Issue a Public Notice stating the reason for the water use restrictions, water supply and
demand figures, and a list of water use curtailment measures to local media outlets within
the affected community and region.

e) Institute (or continue) an increased water supply system maintenance effort to identify
and correct water leaks.

f) Require customers to comply with the listed Level 3 water use restrictions in all
categories while the advisory is in effect.

3. Water Use Restrictions:
e) Residential:

e Reduce domestic water use to minimum levels necessary to maintain health and
safety

e Lawn and garden watering allowed only on Tuesday and Saturday for odd
numbered addresses and Thursday and Sunday for even numbered addresses. Use
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low-volume hand-held applications only and prohibit sprinklers, other remote
broadcast devices and water runoff in landscape design maintenance.

e Car washing (other than at commercial car washes) is prohibited.

e Filling swimming pools, water slides that do not recycle, and other related
recreational water consuming activities are prohibited.
f) Commercial, Industrial, and Institutional
e Lawn and garden watering allowed only on Tuesday and Saturday for odd
numbered addresses and Thursday and Sunday for even numbered addresses. Use
low-volume hand-held applications only and prohibit sprinklers, other remote

broadcast devices and water runoff in landscape design maintenance.

e Aesthetic water use, such as fountains, is prohibited.

g) Agricultural, Irrigation and Livestock

e Implement conservation techniques, explore different water saving methods, and
use alternative sources

e lrrigate only between 12:00 a.m. and 6:00 a.m.

h) Electric Power Generation

Implement conservation techniques, explore different water saving methods, and
use alternative sources

4. Company Operational Procedures:
e Stop bulk water sales at automated water salesmen locations.
e Reduce hydraulic grade line where possible

e Send warning notices to users with unusually high consumption
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Whereas, Illinois American Water Company owns and operates the domestic and fire service
water supply system that serves (the appropriate local government
agency), and

Whereas, Illinois American Water Company does not possess police authority to enforce water
use restrictions, and

Whereas, it is in the interest of (the appropriate local government
agency) to cooperate with Illinois American Water Company to assure that an adequate supply of
domestic and fire service water is available to citizens during a water supply emergency, and

Whereas, (the appropriate local government agency) has police
authority to enforce water use restrictions,

Now, therefore, it is hereby agreed that Illinois American Water Company shall notify

(the appropriate local government agency) of the existence of a water supply
emergency of the degree of severity listed below, and request the assistance of

(the appropriate local government agency) in enforcing water use
restrictions, and that (the appropriate local government agency) will use its
police authority to enforce the water use restrictions listed below,

Also, Illinois American Water Company shall notify (the appropriate local
government agency) immediately when the water supply emergency has ended or when the level
of emergency can be reduced and (the appropriate local government agency)
shall publish said termination of or reduction in restriction in a similar fashion as the emergency
order was initially published.

Water Use Restriction Levels

Level 1 — Water Supply Advisory — To be used when the company believes voluntary
conservation efforts will be adequate to prevent a supply shortage

Level 2 — Moderate Water Supply Restrictions — To be used when the company believes
voluntary conservation efforts will not be adequate to prevent a supply shortage and preliminary
mandatory measures are required

Level 3 — Severe Water Supply Restrictions — To be used when the company believes
voluntary conservation efforts will not be adequate to prevent a supply shortage and extensive
mandatory measures are required

Actions
Level 1 — The Company shall notify (the appropriate local government agency)

as soon as it determines the existence of a Level 1 Water Supply Advisory.
shall cooperate with the company by announcing the existence of a Level 1 Water Supply
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Advisory on its normal media outlets (public access cable channel, news releases, etc.) and shall
publish a list of recommended appropriate water conservation measures.

Level 2 — The Company shall notify (the appropriate local government agency)
as soon as it determines the existence of a Level 2 Water Supply Restriction.
shall cooperate with the company by announcing the existence of Level 2 Water Supply
Restrictions on its normal media outlets (public access cable channel, news releases, etc.) and
shall publish a list of required water conservation measures and the penalties to be enforced for
non-compliance.

Level 3 — The Company shall notify (the appropriate local government agency)
as soon as it determines the existence of a Level 3 Water Supply Restriction.
shall cooperate with the company by announcing the existence of Level 3 Water Supply
Restrictions on its normal media outlets (public access cable channel, news releases, etc.) and
shall publish a list of required water conservation measures and the penalties to be enforced for
non-compliance.

Conservation Measures

Level 1 — Use water wisely. Actions are recommended but not mandated. Water outdoor plants
only in the early morning or late evening, not in the heat of the day. Wash dishes and clothes
only when appliance is full. Consider replacing toilets and shower heads with low-flow fixtures.
Do not fill swimming pools.

Level 2 — Cut back normal consumption. Lawn and garden watering allowed only on odd
numbered dates for odd numbered addresses and even numbered dates for even numbered
addresses. Car washing (other than at commercial car washes) is prohibited. Filling of
swimming pools or bulk water tanks without obtaining permission first from the Water Company
is prohibited. Restaurants shall serve water only upon customer request. Fines for violations are
$100 first offense, $200 second offense, & $300 for third offense or more.

Level 3 — Major cutbacks of normal consumption. Lawn & garden watering is not allowed
except by prior permission from the Water Company. Car washing (other than at commercial car
washes) is prohibited. Filling of swimming pools or bulk water tanks without obtaining
permission first from the Water Company is prohibited. Fines for violations are $200 first
offense, $400 second offense, & $600 for third offense. After 3 offenses water service is subject
to being shut off.
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