Drought Management Planning

Introduction

Moderate to severe droughts can adversely impact a public water system’s ability to supply adequate quantities of water to consumers and maintain reserves to fight potential fires. Additionally, prolonged drought conditions can adversely impact water quality. Therefore it is important for water purveyors to identify those conditions at the onset of very dry conditions that lead to droughts that produce these water supply and quality concerns.  

Water managers can implement mitigation measures that if employed proactively, can greatly minimize the affects of drought and maintain emergency supplies of water. The measures must be employed in a timely manner to ensure protection of the available water supplies. These protective measures must be reasonable and at the same time effective. Thus it is important that the measures to be employed and the “triggers” that dictate their application, be contained in a written drought management plan.

Each water system will have unique conditions which dictate different customized procedures that fit their water  system. However, experience has shown that there are certain similarities that apply to all systems and thus general guidelines can be used and tailored to  fit most systems. 

The goals of the DMP are to achieve the greatest public benefit for domestic water use, sanitation, and fire protection while providing water to all users in an equitable manner. The DMP outlines the framework by which the water system will prepare for water shortages and when and how procedures for mitigating the affect of the drought will be implemented. 

Where the water systems has governmental authority, it is necessary that the authority and conditions, and regulations for implementing the DMP be stated in a Drought Emergency Ordinance. For non-municipal water systems a  Drought Emergency Policy can be developed by the water system owner. 
To ensure that a Water Supply System effectively manages its water system during drought-related conditions, a written plan is necessary for system operation and reliability, proper communications, effective coordination and ultimate allocation of water to customers and other designated users to respond to drought conditions and to enforce the water use restrictions where applicable. 

Designation and Duties of Drought Management Plan Administrator

The official responsible for initiating and administrating the Drought Management Plan must  be designated in the Plan. This person is responsible for initiating the components of the plan and for resolving  water equity issues that will arise from enforcement of the mandatory descriptive program. This person will also inform system users about the Plan requirements and will serve as the principal contact for the news media as the water system’s drought response representative. 

Identifying Water System Layout, Water Sources, Capacities and Yields

The Drought Management Plan begins with the development of a schematic of the water system’s service area, a description of the system’s well and water treatment plant capacity, and an identification of the water system’s water storage capacity for meeting average day and peak day water demand. 

Description of Pre-Drought Planning Efforts

When a water supply shortage develops it will dictate new, onerous and reactionary emergency actions that will not be well received by customers. It is thus important to identify certain essential actions that will help the utility design more effective strategies that are clearly articulated in the DMP for conserving and fairly allocating water. 

These tasks include: 

1. Identify all major water users of the system obtained from billing records that include at least the top 10% consumers of water. This should include wholesale customers.

2. Implement a customer education program for the purpose of achieving water use reductions when needed. An effective customer outreach program will keep the customer informed about the water supply situation, the actins to be taken to mitigate drought emergency problems, and how well the water systems is doing in terms of meeting the DMP goals. Keeping the customer involved, informed, and participating in the decision-making process is key to implementing an effective Drought Management Plan! 

3. Informing the local media, (if appropriate) in both print and local news programs. Information may also be posted on the water system’s web site as necessary. 

Defining Drought Management Triggers

Operational triggers are those operating conditions that appear in combination and indicate deteriorating operating conditions that may develop in a water system. A combination of these operating triggers adversely impacts that water system’s ability to provide an adequate and sustainable water supply to meet customer demand. Generally triggers will indicate the level of drought mitigation measures that need to be automatically and immediately employed by the responsible water administrator. 

It should be noted that once triggers are set, they must be used or the system’s DMP will be compromised and will likely not be effective. The DMP can always be modified to meet newly discovered conditions based on experience, but changes should never be made ad hoc to fit political pressures and should follow sound technical operating conditions that can be supported by sound data collected during previous drought related incidens.

Identifying Specific Drought and Water Shortage Environmental Indicators

The DMP includes a description of the water system indicators that will be used to identify the drought conditions that must exist in order for the water supply to become compromised and thus may not be adequate to meet system demand. These conditions are used in combination with the drought triggers to determine the probability that the utility can handle deteriorating conditions.

The successive deterioration of operating conditions that lead to shortages in water supply are  based on historical operating trends that will be used to refine the triggers for the various designations of water shortage conditions. These triggers will initiate specific courses of action to be taken by the utility. 

In general, three conditions are necessary to initiate a Drought Emergency: 

1. A combination of dry and high temperature conditions that result in above average water demands on the water system, 

2. Higher than average rising water demand on a water system that may prevent refilling of water storage or which may result in rapid depletion of system storage during high demand periods and 

3. Cumulative effects on the aquifer from dry conditions which lower pumping levels in system wells. Lower well pumping levels adversely affect well capacity and may prevent existing wells from providing necessary flow volumes and/or may jeopardizing the well stability when certain well combinations are used together.

Drought conditions are tracked by the US Department of Agriculture and are updated weekly. The information can be accessed at http://www.drought.unl.edu/dm/DM_southeast.htm.

Water demands are determined by the analysis of water system production and water tank level recorders. Historical trending indicates problem areas. Well levels may be monitored by the water system through the use of sounding (measuring static and pumping water levels). 

Generally, the best source of information on the effects of droughts on aquifer levels can be obtained directly from the governing Water Management Districts or governing water regulatory agencies.

Designation of Drought Phases:

The DMP developed by the utility consists of a description of the conditions that trigger or initiate water supply mitigation actions that will automatically be implemented. These actions will be implemented in phases: 1.) a moderate drought,, 2.) a severe drought and 

Typically, the water systems will use the Department of Agriculture Severity Ratings for  drought triggers combined with other local weather information. The triggers will automatically initiate actions for the phases as described in the drought plan. 

	Severity Rating 


	

	Moderate Drought Phase
	A Drought classified as a DO to D1 (Dry or Moderate) as designated by the US Department of Agriculture for the water purveyor location. 



	Severe Drought Phase
	A Drought classified as a D2 (Severe) as designated by the US Department of Agriculture for the water purveyor location  



	Extreme Drought Phase
	A Drought classified as a D3 or D4 (Extreme or Exceptional) as designated by the US Department of Agriculture for the water purveyor location


The information on drought severity ratings is found at: http://www.drought.unl.edu/dm/DM_southeast.htm . 
Cooperative Agreements and Alternative Water Suppliers

Successful drought management requires a comprehensive program by the water system. Where physical connections are in-place, Agreements with alternative water purveyors are included in the DMP. When these alternative water sources are available the Agreement shall include the maximum water volume, flow rate and pressure that will be supplied by the alternate water supply and any special conditions placed on the water purchaser that may interrupt this water supply when needed. 

Where water may be provided by tankers, the Agreements with contractors to provide this service will be included in the DMP. 

Declaration of Policy and Authority:

In order for any water system to issue a drought emergency, it must have the legal authority to do so. Where the water purveyor has governmental authority a  Drought Response Ordinance is appropriate. The ordinance should be enabling but not prescriptive. This will allow the water system to modify the plan continuing to improve the plan’s effectiveness without going back to the enabling body for approval.

When the water system is privately owned a Drought Response Policy developed by the owner of the water system is used instead..

Non-essential Water Use 

Water uses that are regulated or prohibited under the Ordinance or Policy are considered to be “Non-Essential” and continuation of such uses during times of water supply shortages may subject the offender(s) to penalties and/or including discontinuation of service.

To reduce non-essential water demand, regulations and restrictions on the delivery and consumption of water are adopted by the water system. These restrictions are keyed to the declared drought phase(s).

Moderate Drought Phase Goals and Restrictions:

The Drought Administrator will make the determination if a moderate water supply shortage exists based on trigger levels. Upon this determination, the Water System will seek voluntary reductions from its customers in the use of water for all purposes and voluntary reductions on using water during certain peak water demand periods. 

The goal during a Moderate Drought Phase is to achieve at least a reduction of 20% in residential water use and 15% in other water uses such as commercial, industrial, institutional and irrigation; and a reduction in overall water use of 15%.

Severe Drought Phase Goals and Restrictions:

The Drought Administrator will make the determination if a Severe Water Supply Shortage exists based on trigger levels.

Upon this determination, the Water System will seek mandatory  reduction in the use of water for all purposes and mandatory restrictions on non-essential usage and restrictions on times when certain water usage is allowed. Specifically, the goal during this phase is to achieve at least a reduction of 25% in residential water use, 20% in all other water use categories, and a reduction in overall water use of 20%. 

Extreme Drought Phase: 

The Drought Administrator will make the determination if an Extreme Water Supply Shortage exists based on trigger levels.

Upon this determination, the Water System will seek mandatory reductions in the use of water for all purposes and describe when normal water use may return. Specifically, the goal during this phase is to achieve at least a reduction of 30% in residential water use, 25% in all other categories of water uses and a reduction in overall water use of at least 25%. 

Water Rationing  

If in the opinion of the Water Purveyor, if any level of drought threatens the protection of customer health and safety, the Water Purveyor is authorized to ration water.

Enforcement of Mandatory Water Conservation Measures  

Enforcement in a drought emergency ensures that full cooperation of customers and accurate prediction of water savings accrue. If any customer or customer employees, contractors or agents violates a Mandatory Water Conservation Measure, the customer must be warned and/or served by written notice by registered mail, of such failure to comply. The citation should include the date, time and type of water use violation. 

After a warning has been issued, fines may be assessed individually for each occurrence, for any type of prohibited activity.

Fines may be assessed as surcharges that will be added to the amounts assessed on the monthly water bill. Generally before any fines are implemented the utility will use progressive discipline that consists of an initial verbal warning, followed by a written violation notice, then a second violation consisting of a fine and if needed a fourth written violation notice that may include discontinuation of water service. 

Variances to the Drought Ordinance or Water Policy

It is recognized that situation may occur where customers, who in their belief, are unable to comply with the mandatory water use restrictions. Any customer may petition for a variance from restrictions by filing a written petition, with the water purveyor, within ten (10) working days after the issuance of the Proclamation requiring water use restrictions. 

In order for the variance to be granted, the petitioner must demonstrate clearly and in writing that compliance with the Water Conservation Measures cannot be technically accomplished during the duration of the water supply shortage without having an adverse impact upon the petitioner’s interests. 

Conclusion

Drought management planning is a very effective tool in surviving a drought or water shortage emergency. Specific triggers and drought measures can be obtained from the FRWA web-site at frwa.net. 

