Advanced Water Management - Maturity Profile for Use of Information and Information Technology for Operational Management
Notes:
1) This maturity profile provides the “content” for a tool to assess water agencies’ sophistication in the use of information and information technology for operational management. It should be used in conjunction with the Advanced Water Management Component Business Model (File: Advanced Water CBM V13.ppt), shown in Figure 1 below. An illustrative sample output from applying the tool is shown in Figure 2 below.
2) The paradigm for best practice that has been incorporated is deliberately aspirational, based on the concepts underlying IBM’s “Smarter Planet” initiative:
a. Automated, networked sensing (and metering), arrayed in a fine-grained spatial and temporal mesh (ie, many more sensors/meters than today, reporting closer to continuously/in real time than is the norm today); 

b. Advanced – and interconnected – models, working from interlinked sources of data, that enable exploration of alternative scenarios, and continuous optimization of water management business processes based on predicted need;

c. Automated actuation of the appropriate response(s) and monitoring of outcomes via a) above.
3) The tool focuses on water agencies, not enterprise water users.  Although some of the assessments will be relevant to enterprises, some will not; and enterprises will have additional issues around supply chain optimization (as an example), that a water agency will not face in the same way.
4) The tool focuses on operational functions and not back office activities such as HR, financials, billing, purchasing, IT management etc.

5) The tool focuses on the use of information and information technology – it is NOT intended to provide an assessment of water agency management quality as a whole.  Clearly, however, the assessments it enables will be relevant to management quality and far-sightedness.

6) The maturity profile and the CBM are based on a “composite” water agency that manages water resources (aquifers, reservoirs, rivers, watersheds), wholesales raw water to other agencies, retails treated water to end customers, manages a distribution infrastructure, manages waste treatment and storm run-off, and is responsible both for environmental protection and flood/emergency control.  In some countries such as the UK, these functions will be undertaken in any one area by a single, multi-purpose agency; in others, such as the US, the functions will be undertaken by multiple separate agencies in the area.  It follows that some of the activities and underlying questions may therefore be “not applicable” in any individual case.  The assessment tool itself will reflect this.
7) In the tables that start on Page 4:

a. As just stated, the “Smartest” column (green header) is intended to provide an aspirational definition of best practice, and is deliberately designed to imply a level of evolution that is significantly beyond where most water agencies are today.  Indeed, in some cases, “smartest” levels of practice may not even be economically justifiable at the present time given current water prices – but the expectation is that this will change as time goes by.

b. The remaining assessment columns (“Smarter”, ‘Rudiments of Smart” and ‘Not Smart”) should be regarded as indicative.  Users may well encounter other levels of performance than those depicted here and will need to assess where the client in question fits in the overall scale.
c. Color-coding in the “CBM Activity” column is intended to match the color-coding of the “Directing”, “Controlling” and “Executing” rows of the CBM.  
d. Where an activity spans multiple CBM columns, it is listed in the table below against the CBM column in which it first appears. 
Figure 1: Component Business Model for Advanced Water Management
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Figure 2: Illustrative samples of output from the Maturity Profile tool:
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These samples would be accompanied 
by a commentary setting out details 

behind each assessment.
[image: image2.emf]Consumer 

Management

Wastewater 

collection and 

treatment

Flood & 

emergency 

Management

Business 

Administration

Water 

Distribution

Water 

acquisition and 

sourcing

Customer 

Relationship 

Management

Smartest

Best Practice today

Average

Poor

Scale of intervention needed

Urgent

Stable

Specific

improvement 

needed

Large systemic 

gap

Action needed

Priority for action

XYZ Agency - Maturity Scores and Need for Action

Hover over the bubble to see 

specific opportunities  for 

improvement (not working yet)



Maturity Profile
	CBM Column
	CBM Activity
	Underlying question relating to application of information and information technology
	Smartest (score 8-9)
(<2% of agencies will be at this level in 2009)
	Smarter (score 5-7)
(c15-25% of agencies will be at this level in 2009)
	Rudiments of Smart (score 2-4)
(c40-70% of agencies will be at this level in 2009)
	Not Smart (score 0-1)
(c15-35% of agencies will be at this level in 2009).

	A. Consumer Relationship Management
	1.Demand Prediction

(See also 
1- Capital Program Planning

14 – Climate Adaptation Strategy
15 – Water Resource/ Supply Strategy)
	1.1 To what extent is supply and infrastructure planning driven by 3, 5 and 10 year demand prediction, using projection data on such factors as population, agriculture, economic activity, ecosystem protection, social attitudes and climate change on demand patterns?  
	· Specific, scenario based plans exist, based on the best available data incorporated in a demand model. 

· These plans are linked to a capital investment and water acquisition program as required.
	· Most key factors are accounted for in some form in demand prediction, but the data may not be the best and there is no formal model.
	· Some view of some factors (say, economic growth) but not others (say, climate change)
	· No view exists of future demand, therefore supply planning takes place in a vacuum

	
	
	1.2 To what extent are operations driven by an accurate estimate of demand patterns through months, seasons, and hourly; 

(See also 4: Demand Reporting; and 5: Weather Impacts)
	· Operations are based on short run demand model.  This model has been calibrated from analysis of operational (eg meter) data sufficiently granular for the task. 
	· Operations are based on operators’ knowledge of demand patterns, linked to some well-found view of impact on MGD required.  This may be tacit, but is extensive and relatively accurate.
	· Operations are influenced by overall notions of demand (eg “it always peaks in July”) but additional supply requirements not specifically calibrated in advance.
	· No link between day to day operations and demand – operational decisions based on well and tank levels, and other infrastructure indicators.

	
	2.Demand Management Strategy

	2.1 How effective is the agency at using information and IT to promote water conservation and reduction in overall levels of demand?
(See also 3: Pricing)
	· The agency enables consumers to track consumption, and project costs to month-end, via web-site or similar (accessible via cellphone/PDA or kitchen console. 
· Consumer consumption relative to neighbors, or other houses of the same type, is also shown.
	· The agency provides consumers with some information on a daily basis, via web-site or similar.
	· The agency has some notional consumption benchmarks that it shows in monthly or quarterly bills.
	· The agency takes demand as a given and makes little or no attempt to reduce it.

	
	3.Pricing Strategy 
(See also 30 – Waste Water & Recycling Strategy)


	3.1 To what extent does the agency have information to determine its most effective pricing strategy from a demand management perspective?
	· The agency understands public willingness to accept price changes in its area, via market research.  This understanding can be subdivided into primary uses such as sanitation and secondary such as lawn irrigation.
· It understands demand elasticity – the extent to which price increases in its specific area will or will not affect demand.
· It also understands the specific economic impact in its area of given price increases.
· The agency understands its investment and operating financial needs in future years and is able to plan pricing in relation to these.
· It has combined these into a pricing model that allows it to explore pricing scenarios.

· The agency has used the above to generate a pricing strategy that meets future demand management and operating needs.
	· The agency attempts to take into account investment needs, demand elasticity, economic and public impact of specific pricing levels, in the course of using pricing as a demand management tool.
	· The agency makes an attempt to price in line with investment needs and achieving some specific demand objective, but is hampered by lack of information about probable impacts on demand and on economic activity of different price levels
	· The agency does not price water directly – it charges a flat annual rate.  
- OR -
· The agency prices in line with historical levels, perhaps adjusted oppor- tunistically, if there is a large foreseeable expense. It does not attempt any level of modelling of pricing impact

	
	4. Drought Response Strategy

(See also 26, Asset Management)
	4.1 To what extent has the agency used information and IT to enable it to assess the risk of, and plan for a drought?


	· The agency understands the likelihood of drought in its area.  
· Where applicable, it has an operations model that supports scenarios for various levels of drought.  This makes it clear which operational parameters need to change, which additional sources are available and for how much water, how low tank and flow levels can be taken, what additional energy costs arise, what operational risks arise etc.  
· The model has been proven either in a real drought, or by simulation.

· There is a link to asset management systems (see 26) to ensure that back-up equipment that may be rarely used is ready and available as needed.
	(Score 2-7)

· The agency has a good idea of operational changes that will be required for different levels of drought (these may have been tested in a real drought) but has not formalized these in its operating model. 
	· The agency has not formally evaluated the likelihood of drought. Its operators have a rough idea of what changes would be needed in a drought but it does not have them documented or formalized.  

	
	5.Demand Reporting

(Note – pick 5.1 OR 5.2 as applicable)

(See also:
7 – Drought Management

9 – Advanced meter installation and networking;

10 – Public awareness and education

11 – Usage restrictions)


	5.1 To what extent does the retail agency have a clear view of consumer-level demand as it happens?

(Requires advanced meter infrastructure capable of reading meters at a minimum hourly, otherwise mark as 0)
	· Consumer-level water demand data is available throughout the retail Agency’s area hourly, and is linked to an operational model driving infrastructure operation.

.
	(Score 2-7)

· The retail agency has a detailed (hourly or better) view of demand from pockets of advanced metering but this is either not consistent across its area or is not linked directly to operational decisions.
	· The retail agency has no view of consumer-level demand as it happens.

	
	
	5.2 To what extent does the wholesale agency have an integrated real-time view of its retail customers’ activities?
	· The wholesale agency’s SCADA systems have a real time or near real time link with its retail customers systems, to create an integrated district-wide picture
	· Wholesale agency may have view of some retail customers’ demand activities but not others.  
· View may be less than hourly or real time.
	· Wholesale agency infers demand from tank levels, flow rates, pressure etc.  
· Wholesale agency has no view of retail agencies’  other supplies and therefore of demand on its own sources
	· No links, and no manual exchange of data either.

	
	
	5.3. How effectively does the agency use IT monitor the safety of recreational water resources?
	· For resources within its jurisdiction, the agency monitors pathogen levels and a comprehensive set of other key dimensions of recreational water quality (as applicable) continuously with automated sensing.  It publishes this data via a we dashboard (ie not a .pdf report), as well as trends, for public use as that information becomes available.
	· The agency comprehensively monitors all recreational water resources but via daily grab samples on at least some aspects.  The data is published weekly or better on a web site for public consumption
	· The agency monitors certain dimensions of water quality, but not others, and via grab samples that may in some cases be monthly or quarterly.  Data is published either on paper or via downloadable .pdfs.
	· The agency executes the statutory minimum set of tests and publishes the results to the public, if at all, retrospectively via an annual report or similar.

	
	6.Weather assessment


	6.1 To what extent does the agency use hourly or daily weather forecasts to help assess demand, rainfall, run-off, storm water levels?
	· The agency consistently uses fine scale weather modelling (enabling its area to be subdivided) to understand the impact on water demand, energy needs, ET rates, storm and flood risk, energy /chemical use for water treatment and so on.  

· Forecast implications (eg rainfall levels, temperatures) are consistently input to operational models,, thereby integrating the forecast into the business process in question.
	· The agency makes effective use of fine-grained weather forecasts for specific purposes, for example to predict storm water run-off.

· There may not be a direct link with the business process in question – the forecast is effectively “rip and read”.
	· The agency makes some marginal use of fine-grained weather forecasts, perhaps to set alongside operational decisions driven primarily by other considerations.

· All such use is “rip and read”.
	· No use made beyond the national or regional weather forecasts and manually deriving generalized implications from these.

	
	7. Drought Management
(See also
5 - Demand reporting

11 – Usage Restrictions
19 – Supply Status Monitoring)
	7.1 To what extent does the agency use IT to keep all stakeholders engaged in its drought management plans and activities?

	· The agency publishes a full set of information on its plans and activities, and on consumption levels vs what is needed to manage the drought, on an open access web portal, or similar.  
· The information is personalised for groups of consumers by area, house type, etc etc, or for specific stakeholders.
	· The agency publishes comprehensive information, but at a district-wide level only.  There is no attempt to “slide and dice” the data for stakeholders, customer groups etc.
	· The agency publishes some information, but it is not especially current – probably as it does not collect data from its meters regularly enough.
	· The agency publishes no information on outcomes – solely focused on exhortations to save water.

	
	8.New Connections

	8.1 To what extent does the agency use IT to plan and execute new connections effectively?
Note – retail agencies only.
	· The agency can schedule, plan, monitor the execution of, and bill for new connections automatically, such that wait times are costs are minimized (benchmark time is 1 day) [check this].  The only human input is physically installing pipe.

· Customer data is captured, site documents are assembled, appointments are scheduled, the meter is activated (requires AMI), billing is initiated, asset locations and records are updated and the work ticket is closed automatically.  
· Systems are integrated such that there is no data re-entry.
	· Much of the process may be automated, but with manual effort required in some areas, for example, to assemble site documentation, or for meter activation.  Benchmark instal time is 1 week [check this]  
· Progress is tracked to a closed loop.  
· There may be some data re-entry between disparate systems.
	· Some aspects of the process are automated but with separate systems (“islands of automation”).  
· Installations take up to 2 weeks [check this]
· There is no workflow ensuring a closed loop on all installations.
	· The process is entirely manual, perhaps with a spreadsheet or similar to manage waiting lists and track progress.  Waiting times are often 1 month check this].

	
	9.Advanced meter installation and networking

(See also 
5 - Demand reporting

29 – Meter Reading).


	9.1 To what extent has the agency implemented granular, networked, advanced metering?
	· The agency has networked meters recording usage and discharge for all customers (retail or end consumer) with a minimum granularity for consumers of hourly/per gallon.  
· This information is integrated with both billing and infrastructure operations such as leak detection and meter asset management.  Network infrastructure is integrated/ shared with energy meters.

· End user meters are linked to a web-based or “kitchen console” that enables consumers to track consumption and project costs to the end of the billing period.
	· The agency has advanced meters throughout, but these are drive-by, not networked.  The information is used for billing only.  
· Energy meters are on a different communications infrastructure.  

· Customer usage data may be available via website.
	· The agency has some advanced water meters for consumption (not discharge), but these are read via drive-by and therefore only report weekly or monthly.
· There is no attempt to share data with consumers.
	· No advanced metering.  May have some interest on it.

	
	10.Public (and business ) awareness and education

(See also 5 - Demand reporting)


	10.1 To what extent does the agency use information and IT to encourage awareness of water issues, consumption levels etc?
	· Any water user can see their water consumption, updated at a minimum daily, via a website (or kitchen console for domestic users), and has the tools to understand water relative to other users of the same type and to manage consumption downwards (for example, projecting cost of current consumption level to the end of the month). 
·  (This level of information requires an AMI implementation) 
	· Additional information on each user’s consumption may be available via a web site, but it is not fully customized and may still be “as of the last bill”.
	· Some attempt to provide more granular level, for example, comparing consumption with other users of the same type, but still via the monthly or quarterly bill.
	· Only awareness is via a leaflet inserted in a monthly or quarterly bill.

	
	11.Usage restrictions

(See also:

5 - Demand reporting

7 – Drought Management)
	11.1 To what extent can the agency identify and impose price pressure on excessive water use?

(This may be on a per property basis, or sub-metered if physical infrastructure allows)
	· The agency can identify excessive use as it starts to happen, and can adjust prices, in-period, on a per day basis if required, against multiple thresholds.  Adjustments are automatically communicated to the end user.
	· The agency can adjust prices for the next period as a consequence of excessive use in prior periods, but cannot do it “on the fly”.  The time lag between usage and adjustment may therefore be as much as a month.

· Adjustments are detailed in the following bill
	· The agency has no way to restrict usage via price signals as it only reads meters quarterly and has no differential pricing scheme.

	B. Customer Relationship Management


	See also the following “directing” CBM activities that are part of Customer Relationship Management:

1. Demand Prediction

2. Demand Management Strategy

3. Pricing Strategy

4. Drought Response Strategy
	

	
	12.  Regulatory Strategy
	12.1 How effectively does the agency use information and IT to create and support its regulatory strategy?

 [The criteria in this assessment will vary by state/region/country etc]

	· The agency makes maximum use of automated notifications from state and federal government, and Congress of policy proposals or legislative changes.

· The agency can understand rapidly and accurately the implications (good, opportunistic or bad) of policy proposals, by reference to accumulated data about its area, water resources customers and operations.  It looks at what trade associations may be saying but would usually expect to advise them. 
· It can demonstrate the impact to legislators, regulators and others as needed, translating this into operational implications, costs, IRR or tax increases as applicable.

· The agency has a clear idea of its own legislative priorities and needs and can readily assemble detailed argumentation to support these, from data it already owns.  Its superior argumentation may make it a leader in pressing the case for change.
· The agency has a history of rapidly and successfully assimilating regulatory change.
	· The agency will receive periodic notification at a high level of water quality initiatives

· The agency usually has some of the information to hand that it needs to assess the impact of regulatory proposal but it will probably need a person or team to research some details.  It may understand the operational implications, but struggle to create a detailed financial picture.
· The agency has some legislative priorities of its own but may not have assembled argumentation to support these.  If it has, it will participate in campaigns.
· The agency is usually successful in meeting legislative or regulatory needs without hiccup.


	· The agency may receive some notifications but this is usually a manual process.

· It may have some of the data it needs to assess the implications of legislative or regulatory changes but there is significant manual effort needed.  The agency will pay close attention to work by other advisors or commentators, such as trade associations, and extrapolate from this.
· The agency may have some legislative priorities but probably as a follower rather than a participant.
· It scrambles on occasion to meet regulatory deadlines.
	· Manual outreach is used to acquire proposed information on regulations.
· Implications of regulatory changes are assessed manually, perhaps with one-off analyses of historical data where this exists.  Costs are roughly estimated at best.  The agency is highly reliant on trade associations to understand the implications.
· The agency has a reactive view of legislative priorities, and finds it hard to assemble argumentation to support its position.  This activity is a significant diversion of resources from day to day business, as it is manual and labor intensive, and may require specific data collection exercises.
· The agency may on occasions have been surprised by regulatory changes or may have failed to implement them on time and/or to spec.

	
	See also the following “controlling” CBM activities that are part of Customer Relationship Management:

5. Demand Monitoring and Reporting

6. Weather Assessment

7. Drought Management
	

	
	See also the following “executing” CBM  activities that are part of Customer Relationship Management:

8.   New Connections

9.   Advanced Meter Installation & Networking

10. Public Awareness and Education

11. Usage Restrictions
	

	
	13.Stakeholder communi-cations

(See also 15.2 – Collaboration with external users)
	13.1 To what extent does the agency share operational information openly with stakeholders such as retail customers, regulators, etc?
	· The agency routinely exchanges real time operational information and periodic summaries with key stakeholders in pursuit of benefits for both parties, and has invested in IT systems that enable this.  
· Reporting covers the full spread of the agency’s operations.  Information exchanges are designed by both parties.  
· Regulatory reporting is automated to the greatest extent allowed by the regulator.
	· The agency makes some information available on line, but this does not provide a complete picture of the agency’s activities.  It may also not be tailored to each stakeholder’s needs
	· The agency may supply stakeholders such as retail customers with daily or weekly operational data by spreadsheet, but with little idea of the effectiveness of that information for the recipients.  
· All regulatory reporting is via paper.
	· The agency communicates with stakeholders as little as possible, and then by phone or paper.

	C. Water Acquisition and Sourcing


	14.Climate Adaptation Strategy

(See also:

15- Water Resource/ Supply Strategy

 39-Capital Program Planning)

	14.1. To what extent does the agency have the information and models it needs to plan for the impact of climate change and how effectively is it using these?
	· The agency makes use of a downscaled climate model linked to hydrological and topographical models to understand the likely risks and impact of climate change on all aspects of the hydrologic cycle in its area (see 15 below), its supply, infrastructure, demand, and flood protection.  

· This understanding is linked to infrastructure plans that prioritize responses and include acquisition of data to enable effective management as climate change happens.
	· The agency has started to create plans to mitigate climate change risks but these have not yet changed operational activities.  Planning may be hampered by a lack of sufficiently specific data on the impact of climate change in the agency’s area. 
	· The agency has a generalized idea of the types of impact that climate change may have, but has not attempted in any detail to assess the risks to it.
	· The agency has not attempted to project the impact of climate change at all and may not even be aware of the issue.

	
	15.Water Resource/ Supply Strategy

(See also:

1 – Demand Prediction
14 – Climate Adaptation Strategy

19 – Supply Status Monitoring

30 – Recycling Strategy
39 – Capital Program Planning)

	15.1 To what extent is the agency’s water resource strategy based on the best available information about the operation of the hydrological cycle in its area, future demands, future supply constraints (including those imposed by the environment) and conservation potential?

(Note – many states have statutory supply planning processes).
	· The agency has a detailed model of the hydrologic cycle in its area covering ground water, surface water (and interactions with ground water), natural losses, human consumptive use and so on.  The model addresses water chemistry issues (if any) where sources mix. (This model underpins the water accounting system referenced in assessment 19).
· The agency has a water resource acquisition master strategy based on clear demand projections and detailed understanding of the potential for each resource (including groundwater banking).  

· It has modelled specific scenarios and understands the likely costs of future supply.  

· It tracks trends in resource usage against these plans.  

· If applicable, it seeks to acquire water rights in line with its adopted scenario – therefore fully justified by the data.
	· The agency has a good overall understanding of the hydrologic cycle in its area but not of the details of how all water resources or consumption activities actually operate.

· The agency has made extended attempts to assess its future supply requirements and plan for these, but there is no integrating model and there may be gaps in the data used.  

· Acquisition of water rights, where applicable, benefits from some research but is not directly linked to the planning scenario.
	· The agency has only a broad understanding of the hydrologic cycle in its area.

· The agency has made some attempt to match resources to future demand, but only at a very high level.  

· It may have a “worst case” scenario but has not attempted to assess the probability of this or other outcomes.
	· The agency plans at the statutory minimum level. It does not understand the operation of the elements of the hydrologic cycle in its area.
· It may pursue water rights opportunistically.

	
	
	15.2 To what extent does the agency’s water resource strategy involve working collaboratively with major agricultural, energy generation and industrial users (“external users”) in its area?

(Note – some agencies have a purely domestic customer base so there may be no external users as defined here).

(See also 13)
	· The agency has worked with major external users to identify best management practices (BMPs) and to negotiate sensor-based monitoring (from its own systems or the external entity’s) of the user’s activities.  

· It routinely collaborates with external users to manage water extraction, supply quality and discharge/run-off issues, and to help them save pumping and treatment costs, based on sharing of information.

· The strategy is linked to the Agency’s capital planning process
	· The agency has routine exchanges of information with external users, but does not continuously monitor the impact of their activities. 

· If solutions to users’ issues are provided, these are ad hoc and one-off – not offered routinely.
	· The agency may have regular exchanges with external users, perhaps via a monthly meeting, and there may be some sharing of data (at that meeting – not in real time), but this falls short of a continuous collaboration.
	· The agency just bills external users, but otherwise has no relationship with them.

	
	16. Flood, Disaster and Seismic Risk  Management Strategy

(See also:

4 – Drought Response Strategy

39 – Capital Program Planning)


	16.1 How effectively does the agency understand and plan for flood, seismic and other risks?

(Note – many agencies may have minimal flood or seismic risk to begin with and will therefore not have assessed this.

Also, many agencies may not have direct responsibility for flood defences).
	· The agency has detailed data on water inflows from all sources, and can link this to hydrological and topographical models to create a detailed map of flood risk (and cost) for different weather and water level scenarios.  It tracks in detail the impact of changing land use on run-off rates. It also tracks the impact of climate change on river, lake and tidal water flows in its area, via the application of downscaled climate models.

· Similarly the agency understands seismic risks and has planned for damage to, or non availability of, key pieces of infrastructure.  It updates these plans regularly.

· Third, the agency  understands the likely impact of (as applicable), infrastructure damage from fire, and other impacts; from storms and weather impact; pollution of a major water source; loss of energy; discharge events, etc  – from its own activities or those of external users in its area.  

· It understands the high risk links between flooding, energy, waste and transport (for example, power outages, inability to manage water, risks to drinking water and sanitation and transport failures). 

· The above activity is also supported by detailed real-time data on the structural condition of flood defences and dams, assembled from OTDR and other sensing.  This can be linked to weather and storm surge condition forecasts to assess danger spots at any point in time (see 36 and 37 below).

· The agency has compiled the above into a number of risk scenarios. It has detailed plans for each scenario, and has tested these either via simulation and gaming or in real life, in collaboration with other agencies and enterprises affected. 

· The agency has created disaster management plans and communicated these to other agencies as required.  It has tested the plans, either for real (!) or in simulation, understands the critical points of weakness in those plans, and has identified how to mitigate those.

· All of the above are reviewed and updated regularly and fed through to capital program plans.
	· The agency has a good overview of water inflows, hydrological and topographical factors, as well as the impact of factors such as climate change.

· The agency has assessed seismic risks, if applicable but the assessment may not be regular and therefore needs updating.

· It understands to some degree the risks to other systems, but not to the point where it can manage specific risks for specific areas, by scenario.  

· It has some level of understanding of the impact of other risks and how to mitigate these

· It does not have real-time data on the structural condition of flood defences (although there is some sensing to support manual inspections, and has only a generalized linkage with weather conditions.

· The agency has in-depth plans to deal with major risks but these are not systematic and they may not cover all risks.  The plans have not been fully simulated or tested.

· It only updates its picture every 2-3 years.


	· The agency has investigated one or two clearly high risk areas (for example, where there are critical installation such as power stations or hospitals) but otherwise relies on a generalized picture of low lying areas.

· It has a high level notion of consequences for flooding on other systems but has not detailed this.  Similarly it has a high level notion of the impact of a seismic event.

· It assesses the structural condition of flood defences manually, as at right.

· It has some basic plans for flood response in the high risk areas, but not otherwise.  In other areas the agency has acknowledged some risks and may have some outline plans of the response required, but nothing systematic. Plans are known to be incomplete.
· The agency has no plans addressing other categories of risk, even if these risks exist.

· The agency updates its plans every 4-5 years.


	· The agency has a generalized picture of low lying areas of flood risk but no additional data on risks imposed by different scenarios, or the implications of those risks.  It has not explored the implications for other systems.

· Flood defences may be manually assessed periodically (even daily), but there is little remote sensing.  Inspections increase at times of wet weather or predicted surges.

· There is no seismic assessment.

· Weather and storm surge data is processed manually.

· There are few specific plans for detailed flood response or other risks.


	
	
	16.2 To what extent does the agency leverage information and technology to create and test viable disaster management plans?
	· The agency has modelled the potential sources of risk in its area and understands these, along with their likely impact.  These will cover (as applicable), infrastructure damage from fire, seismic events, and other impacts; from storms and weather impacts; floods; pollution of a major water source; loss of energy; discharge events, etc  – from its own activities or those of external users in its area.  

· The agency’s IT tools also support recovery actions once the immediate departure has receded.

· The agency has studied the information it will need to respond to emergencies and knows it can source this information rapidly and accurately if needed.  Its sensor networks have redundancy and resilience to damage from the events being managed.
· The agency has integrated its communication systems with those of other agencies in the area.

· The agency has an integrated disaster response “control room” created by integrating data from key applications via mash-ups or similar.  This control room has been tested in the simulation exercise is 16.1
	· The agency has used IT to understand major risks in detail, but not all risks systematically.
· It knows the key data it will need to respond to some emergencies and has sourced at least some of this, but does not have all of this reliably to hand for all foreseen emergencies.  Key sensors are not hardened.
· Integration of communication systems with other agencies may or may not have taken place.

· There is some concept of collecting data to support emergency decision making but not evolved fully to the extent of an all-embracing control room.

· Recovery actions are only supported in outline in IT tools or disaster management plans.
	· The agency has not really applied IT to modelling the impact of risks, relying on workshop discussions alone.
· It does not really have a view of the key data beyond perhaps a list of certain items and has not confirmed that this data will be available.

· Communication systems are not integrated – as at right.

· The agency understand that its systems will be important to a disaster response but there is no integrating concept of a control room – the agency plans de facto to rely on its existing systems and resources, stitching data together manually as needed.
· Tools do not support recovery-phase actions.
	· The agency has not applied IT to disaster management at all.  

· It does not have a view of the key data beyond perhaps a list of certain items and has not confirmed that this data will be available.

· All responses would be manually derived, perhaps supported by ad hoc system queries.  The likely availability of those systems and data has not been addressed.
· Communication systems are not integrated at all with other agencies.

· There is no support for recovery phase,



	
	17.Ecosystem/ Impact Strategy

(See also 1 – Demand Prediction; 

15 – Water Resource/ Supply Strategy

39 – Capital Program Planning)

	17.1 Where applicable, to what extent does the agency specifically plan to protect water-based ecosystems and factor these into water supply plans? 

(Note – some species and ecosystems have statutory protection)
	· The agency has identified all significant ecosystems in its area and key performance indicators (KPIs) for their health.  

· Some KPIs will be predictive. 

· KPIs are linked to supply strategy.
· The agency has made maximum use, where applicable, of ecosystem services (eg flood plains, marshes), for example to cleanse run-off or to absorb flood water.  It proactively plans and maintains the health of these.
	· The agency has KPIs identified that go beyond the statutory minima, but these are not fully exhaustive, not predictive, and they may also not be linked to supply planning.

· The agency understands the value of ecosystem services as cleansing devices or flood defences (if available/applicable) and expends effort to extend and maintain these.


	· The agency understands that ecosystems have an asset value but does not have a defined system of KPIs for monitoring their health.

· It is aware of ecosystem services but makes no especial effort to maintain their health.
	· The agency abides by statutory minima only. 

· The agency makes no use of such ecosystem services as may be available: ecosystems are more of a nuisance than an asset.

	
	
	16.2 To what extent does the agency operate from economic valuations of ecosystem assets?
	· Ecosystems have economic valuations attached that reflect their value in water cleansing, tourism, flood prevention, etc etc.  

· They are included in supply plans in activity 15 and in capital planning in activity 40.
	(Score 2-7)

· Some recognition of ecosystem value, but likely to be qualitative – not extended as far as an economic valuation.
	· No attempt at valuation.

	
	18. Asset strategy - infrastructure planning and design

(See also 
26 – Asset Management

39 – Capital Program Planning
43. Sensor and IT Management)


	18.1 To what extent does the agency plan its infrastructure provision against a complete and detailed view of future operating conditions and demands?  
	· The agency routinely takes outputs from climate change, demand, water source, risk and economic models to review adequacy of its infrastructure plans.  

· The agency drives year on year and in year planning from comprehensive, automatically captured,  condition data about its assets

· Capital proposals are readily justified from existing data, not one-off studies.

· The agency plans the collection and use of asset data, with a clearly defined end-point to which it wishes to evolve – which assets (natural and man-made) to track, which data, which systems to track them with, how to integrate those systems and so on.
	· Agency keeps some standing data to assess infrastructure needs, but still requires additional analyses for specific projects.

· It has some view of priorities, but these are not fully informed and need to be researched each year.

· The agency has a view of data on key assets and minor or less expensive assets (eg meters) may or may not be included in this.
	(Score 0-4)

· Data may be used for justification of specific capital projects, but collected as a one-off exercise.  There is no systematic attempt to strategize and prioritize.

· There is no real view of asset which data will need to be collected.

	
	
	18.2 To what extent does the agency plan to create “smart” infrastructure – that is instrumented and capable of enabling resilience and optimization of operation?
	· The agency has a sophisticated view of the levels of performance and resilience required and sets goals for mtbf, availability levels and lifecycle cost for key assets.  It understands the types of optimization that will be needed (energy use, chemical use, etc), and includes the IT and instrumentation necessary to achieve this in its design and retrofit activities.  

· Infrastructure plans also incorporates the sensing required for automated triggering of condition-based maintenance.
	· The agency incorporates significant levels of instrumentation in its infrastructure designs and updates, but not driven by a specific operating concept or performance parameters. 
· Infrastructure mtbf, availability and cost goals may be declared but these are not necessarily optimized against each other. 
	· The agency provides a base level of “smarts” for its infrastructure but there remain significant gaps in the information it collects relative to what is desirable.

· Performance goals are not set, as at right.
	· The agency focuses on steel and concrete.  Instrumentation – if any - is an afterthought. There is no performance planning or goal setting.

	
	
	18.3 To what extent does the agency (and/or its contractors) use “smart design” processes: modelling the required performance (and even the need at all) as an input to the design process, and capturing design data digitally?


	· The agency expends significant effort in modelling impacts, design alternatives and “DFX” (eg design-for-environment, design-for-reliability, design-for-energy consumption etc); 

· The agency captures design data digitally for input to GIS and asset management systems.
	(Score 2-7)

· The agency takes some additional DFX analytic steps for major projects.  

· There is little or no capture of digital design data for re-use when the asset is in-service.


	· The agency rarely uses DFX.

	
	See also the following “controlling” CBM activity that is part of Water Acquisition and Sourcing:

6. Weather Assessment
	

	
	19 Supply status monitoring

(Note – pick 19.1 OR 19.2 as applicable)

See also 25 – Ecosystem impact control


	19.1 To what extent does the wholesale agency understand at all times the status of its water resources, including recycled water, and how these interact?
	· The wholesale agency has a continuously updated water accounting system that allows it track – continuously – the hydrologic cycle in its area.  It tracks all “puts” and “takes” from all water resources (includes rainfall and groundwater banking “puts” and vegetation, ET, flows out of the area and consumptive use “takes”).  

· Each separate water resource has its own model integrated with the overall water accounting system.  Interactions are fully understood and incorporated into the overall accounting system.  Ecosystem status (see 25) is also included and routinely integrated into operational decision-making.
· The agency can derive a continuous water budget for human activities from the accounting system that ensures over-withdrawal is prevented and that ecosystem needs are met.
	· The wholesale agency has relatively extensive data on its supply status but has not integrated this into a single water accounting system. 

· The level of understanding may not be continuous, relying on historical data to some degree.

· The agency’s water budgeting process is present, but relies unduly on estimation rather than actual data.

· Ecosystem health data is available to enable this to be included as a factor in some operational decisions, but information systems do not allow data on this to be integrated into routine decision making.
	· The wholesale agency has begun to collect data on the status of its various water resources but this is not complete (for example, the status of specific groundwater basins may not be understood in detail).  

· Significant elements of the data are still historical.

· Water budgeting is not continuous but happens only once shortages are detected.

· Ecosystem health is included in an ad hoc way only, via meetings and discussions – there is no systems support for this.
	· The wholesale agency has only periodic data on water levels and production.

· It does not have a complete picture of its surface or groundwater resources and does not track interactions such as surface and groundwater.

· There is no explicit water budgeting process: ad hoc restrictions may are declared in times of drought, but that is all.

· Ecosystem health is rarely if every included as a factor in operational decisions.

	
	
	19.2 To what extent does the retail agency understand at all times the status of its water resources, including recycled water, in partnership with its wholesaler?
	· The retail agency has access to the wholesaler’s water accounting system, and has equivalent insight into the status of its own resources – these are integrated into its own water accounting system.

· The agency has a comprehensive water budget process based on the data from the wholesale agency.
	· The retail agency has access to the wholesaler’s data, and has relatively extensive data on its own activities, but these are not integrated into a single water accounting system, and may rely on historical data to some degree.

· The agency’s water budgeting process is present but suffers for lack of actual data on resource status.
	· The retail agency has the beginnings of a more granular understanding of the status of the water resources on which it relies – its own or the wholesaler’s.

· Water budgeting as such happens in response to water shortage but not as a continuous water budgeting process.  Many decisions are essentially arbitrary.
	· The retail agency has only periodic data on water levels and production. It does not have a complete picture of its groundwater resources and does not track interactions such as surface and groundwater.

· Water budgeting happens only in response to a drought and then via arbitrary restrictions.

	
	
	19.3 To what extent does the agency understand at all times the quality of its water supplies? 

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist).
	· The agency makes maximum use of continuous sensing and minimum use of grab samples and manual inspections. 

· Monitoring extends to pathogens ad also emerging contaminants such as oestrogen and pharmaceuticals. 

· It also extends to the activities of major agricultural and industrial users.  

· Alert systems linked to multi-variate statistical process controls (SPC) warn of predicted quality issues, linked to workflow to ensure remediation.  

· The agency makes extensive efforts to track quality trends.
	· The agency makes extensive use of automated sensing and IT to track quality issues and is relatively successful in maintaining consistent quality.  

· It may or may not have automated oversight over the activities of major private sector users.  

· There is no workflow-driven closed loop to ensure remediation.  SPC is not applied.

· Some trends are automatically tracked and reported
	· The agency makes some use of automated quality tracking but a significant amount of its activity is manual.  There may therefore be some delay in identifying quality events.  

· Emerging contaminants are not routinely tracked, except where mandated by the EPA or state.

· There is no oversight over the activities of private sector users, save minimum downstream monitoring.

· Trends are tracked on an “as requested” basis, but this will be manual and labor intensive.
	· The agency uses the bare minimum of automated quality tracking (for example, chlorine levels and by-products) and may not know of quality issues until significantly after an event has happened.  

· There is little or no effort to track trends.

	
	20.Compliance with environmental and water quality standards, directives


	20.1 To what extent does the agency use information and IT to ensure compliance with its own and external standards and directives?  

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist.  Some samples also subject to strict temperature control and , testing has to be immediate when it arrives into a lab, for instance, Nitrates/ Nitrite sampling) 


	· As in 19.3, the agency makes maximum use of continuous sensing and can therefore track and prove compliance at any time with its own and external standards.  Risk is therefore minimized.

· Where grab samples are required, results are automatically added to audit data as soon as available.

· The agency can track the propagation of a contamination event throughout its distribution network and can alert the specific customers affected both before their supply is affected and when their water is safe to use

· It has verifiable data available automatically, linked to KPIs that capture these standards and if applicable, precursor conditions.

· The agency can assemble and deliver compliance reports automatically, by a predetermined schedule.
	· As in 19.3, the agency makes extensive use of automated sensing and thereby captures most compliance events in a timely manner but not always predictively.  Compliance risk is low.

· It cannot prove compliance at any point in time.  
· The agency can estimate the districts within its distribution network that will be affected by a contamination event and can alert all consumers in those districts to isolate their intake until the water supply is again safe.

· It may not have a complete KPI structure.

· Compliance reporting is somewhat automated, but final assembly and delivery is manual. There is no schedule as such.
	· As in 19.3, the agency makes some use of automated compliance tracking but a significant amount of its activity is manual.  

· There may be some delay in identifying compliance events, with a moderate risk of legal or cost implications.  Alerts to customers are likely only to come after their water has been affected.
· KPIs probably not defined. 

· Grab sample results are added to the compliance record days or weeks later.

· Compliance reporting is system-aided, but manual transcription is needed to complete forms.
	· As in 19.3, the agency uses the bare minimum of automated quality tracking and may therefore not know if it is out of compliance until significantly after an event has happened.  It incurs a high risk of additional legal or financial costs as a result.

· No KPI structure in place.

· Grab sample data may not be added to the compliance record at all.

· Compliance reporting is manual.

	
	21. Energy optimization and recovery


	21.1 To what extent does the agency seek to plan its infrastructure usage to manage energy costs and consumption?
	· The agency consistently and successfully seeks to reduce energy consumption and costs by continuous pump and treatment process optimization, based on an infrastructure model constrained by such factors as demand, pump wear, storage, pipe pressure zones, energy pricing, and etc.

· The optimization system directly actuates pumping activity.

· Energy meter data and spot price data is incorporated into the management system to look for optimization opportunities.
	· The agency has actively explored ways to reduce energy consumption and may tweak its pumping activity from time to time.  It also seeks to take advantage of pricing movements through the day, but does this manually.
· However, it does not have a model of its infrastructure so it cannot continuously optimize.  

· Final decisions on pump activity are manual.
	· The agency tries to restrict pumping to off-peak pricing, but only secondarily to reduce energy usage per se.  It does not have the data to do any more.  

· No real attempt to track and adjust pumping in line with duty hours and wear.  

· Pump optimization, if undertaken, is a “once in a (pump’s) lifetime” exercise.

· All decisions on pumping remain manual.
	· The agency “just pumps” – no attempt to reduce or optimize energy costs. 

· No allowance for pump wear, until something breaks.

	
	
	21.2 To what extent has the agency attempted to recover energy from its water movement and treatment?
	· The agency has modelled its infrastructure activities (including discharge, if applicable) to identify all possible points of energy generation via hydropower, in-line turbines, pump storage, methane recovery, heat exchangers, etc and has a business case that identifies suitable investment priorities.

· The agency can recover energy from the release of pumped storage (into water towers, etc.) and can arbitrage the cost of pumping and release.
	· The agency has some energy recovery projects live but has not systematically studies all its activities to identify the complete potential.

· 
	· The agency is attempting to explore the issue but does not yet have the information it needs to make a start.
	· No awareness of, or interest in, energy recovery.

	
	22.Raw water production 

(See also 20 – Compliance with environmental and water quality directives and standards

24:  Leak detection)


	22.1 How effectively does the agency monitor all water extraction, production and storage (eg tanks, groundwater banking) activities?


	· The agency has continuous information on all supply and storage activities (its own and those of wholesalers and/or customers), linked to an operational model, such that it can predictively and continuously optimize across water sources, and optimize flow, storage, pressure, environmental impact etc.  This includes water recycling.  

· The agency makes extensive use of data from a district wide AMI implementation to provide usage data.  

· The agency can show up-to-the- moment performance against supply KPIs, as well as a historic record.
	· The agency has continuous data from many areas of its raw water operations but is not able to manage predictively.  Some data may be in separate, non-integrated systems.

· Some elements may be optimized against each other but the approach is not holistic.  
	· The agency may be starting to get continuous, granular data but coverage is not total.  Data may also be significantly fragmented across multiple systems.

· Therefore many of its decisions remain based on historical data or operator hunch.
	· Information on supply status may be days or weeks behind the fact, based on manual or drive-by meters on the supply system(s).  It may be held in a mix of SCADA, spreadsheets and other systems.

	
	
	22.2 To what extent can the agency effectively understand and manage raw water quality threats?
	· The agency understands and tracks continuously threats to raw water quality from run-off and other pollution (including “emergent contaminants”), and from the impact of source-mixing, via state of the art automated sensors linked to alerts and water quality management system.  

· Grab samples have been reduced to the minimum necessary given the state of sensing technology.

· Threats are automatically communicated to downstream business customers and agencies as needed as alerts that appear on the latter’s SCADA systems. .
	· The agency tracks easy to access sources but may not have a detailed picture of raw water quality from groundwater.  

· It may still rely on grab samples in many cases.

· Threats are communicated to others via e-mail.
	· The agency is exploring how to improve the quality of its oversight of raw water quality but has only implemented basic detection systems, in parts of its area. 
· Threats are fully communicated but manually – by phone.
	· The agency takes the basic range of grab samples monthly or semi-annually, and would therefore only identify a raw-water quality incident retrospectively. 

· It may have been alerted to problems by third parties – such as university researchers, or industries in its area who require good quality raw water.

· Threats are not fully  communicated.

	
	
	22.3 How effectively does the agency use information and technology to manage raw water quality events when these occur?
	· The agency has alert-linked, automated response paths for all probable incidents that implement defined SOPs – including both automated remediation actions and notifications to key staff.  

· Incident history and support documentation of affected parts of the infrastructure is immediately available via asset management system.

· Responses will be graduated according to consequential risk.

· For rare events, operational data and tools enable rapid fault detection and remediation.

· Event management is workflow enabled and fully closed loop, and all actions are logged in an audit trail.
	· The agency has defined and documented responses for most common supply events. 

· However, many responses are manual.

· Asset data is generally complete although some gaps exist (see below)

· Fault detection may be automated in common incidents, but not uniformly.

· Event management is generally closed loop, but the process is manual so there is a risk of open actions or incomplete documentation or response (for example in asset management systems).
	· The agency has generally accepted responses for most common events, learned verbally rather than from documentation.

· Asset data is “somewhat complete” although gaps exist either in coverage of the asset tool or in quality of data capture.

· Fault detection and response determination may be supported by SCADA data, but there are no predefined reports to enable this.

· Some event responses are documented, but many are not.
	· The agency deals with each event ad hoc, as it has inadequate SOPs.

· Fault detection and response determination is manual.

· Asset data is incomplete or absent.

· There is nothing to prevent the agency over or under-responding to an event, except staff knowledge.

· Event responses are not documented (fully, or at all) – therefore there is no closed loop.

	
	23.Water Recycling

(See also 27 – Water Treatment and Remediation) 

	23.1 Where the agency operates a recycling process, how effectively is that process controlled and to what extent is it able to keep the recycling process consistently within quality parameters?


	· The agency operates an SPC regime on its water recycling activities, and is able proactively to predict and manage problems before SPC limits are breached.  

· Corrective actions are understood and documented: the management system is able to detect incipient quality issues automatically and suggest proactive remediation actions.
	· The agency’s process generally produces acceptable outcomes, and issue detection is largely automated.  But issue management is “as it occurs” – not predictive.  

· It does not operate a full SPC regime.  
	· The agency has some quality issues but is actively investigating the cause of these.  

· It does not have automated sensing to rely on and has therefore to commission specific pieces of research.
	· The agency experiences significant process fluctuations with significant elements not under adequate control, and accepts these as normal.

	
	24.Leak detection 

(See also 28 – Asset Management)


	24.1 How effectively does the agency use information and IT to detect leaks?
	· The agency has continuous in-situ leak detection methods (acoustic, electro-magnetic, fiber/TDR and/or other), integrated with data from continuously-reporting meters (AMI) and low-flow detection devices at all user premises and all infrastructure modes, plus time-series pumping data.

· The agency has a model of its infrastructure and distribution system and monitors all flows and pressures, and variations in these.  This model processes data from the sources above and alerts if leaks are detected and recommends alternative routing strategies, if any, while the leak is fixed.

· The agency’s detection methods and models enable it to detect a leak of 10% of regular flow within 1 day on average, to within 100 feet or better. The agency frequently tells consumers that they may have a leak before they know it.

· The agency is able to classify leaks sufficiently accurately and reliably that it can prioritize repairs even on the same pipe.

· The leak detection system is integrated with the agency’s asset management tool to assemble data on the affected section of pipe, initiate trouble tickets and drive a close loop repair process.
	· The agency has in situ leak detection on its core infrastructure but not on domestic spur piping. 

· It relies on readings from individual instruments rather than relating these to an infrastructure model to determine leak location, severity and implications of a shut-down (see below)

· It does not integrate pumping data regularly and as it does not have continuously reporting AMI it may not detect leaks for a week or more on average.

· The agency can prioritize major vs minor leaks on the same pipe.

· The leak detection system locates the leak but assembly of documentation for the assembled section of pipe is only automated where the data is stored in the asset management tool.
	· The agency monitors for leaks in known high risk areas, only.

· It may do this via in-situ instrumentation, but will more probably rely on visual inspection (this will of course fail to detect below-ground leaks).

· It may only suspect leaks in other areas when looking at a trend analysis on a given meter.

· The agency can only prioritize leaks by reference to the size of the pipe involved, as left.

· There is no integration with asset management – all asset data is manually pulled for use in supporting the repair.
	· The agency’s only way to detect leaks is when someone alerts them.  Some sub-surface leaks are suspected to have gone undetected a year or more.

· In some cases, the agency may not even know where all of its pipes run.

· The agency can only prioritize leaks by reference to the size of the pipe involved.

· There is no integration with asset data, even if available.

	
	25.Ecosystem impact control

(See also:

17 – Ecosystem Strategy;
19 – Supply status monitoring;   

20 – Compliance with environmental and water quality directives and standards))

	25.1 Where applicable, to what extent does the agency understand and report the impact of its activities on ecosystems in its area?
	· The agency routinely collects, tracks and reports data on ecosystem health KPIs defined in activity 16, using automated sensing to enable it to go the greatest extent possible.  

· Data on each ecosystem is pulled into a single GIS-based “console” that is integrated with data on water operations (see 19).  Sensors (where applicable) may include multiple dimensions of water quality, habitat extent and species present. 

· Where applicable, also, water operations are routinely optimized around ecosystem impact.
	· The agency collects extensive data as part of a single coordinated effort

· However it does not make maximum use of automated sensing, and may not pull all data into a single “console” view of the health of each ecosystem.  
· There may be some links with water operation systems, but not sufficient to create a single view of resources as a whole (see 19).
	· The agency is aware that additional data would produce better water management decisions and is attempting to improve data availability.  

· However, its activities may be ad hoc and not coordinated.

· Links with water operations are via meetings between relevant staffs, only.  There is no systems linkage.
	· The agency abides by statutory minima only, with manual data collection procedures.  

· It does not use this information for its own decision-making, other than where required by law.

· There is no attempt to link ecosystem issues to operational activity unless specific issues arise.

	
	26.Asset management

(See also:

4 – Drought Response Strategy

18 – Asset Strategy

21 – Energy Optimization and Recovery

24 – Leak Detection
43. Sensor and IT Management)


	26.1 How effectively does the agency manage its physical assets?
	· The agency consistently achieves the performance goals set for its major assets, minimizing downtime, performance issues, operating and lifecycle costs and energy consumption with a condition-based maintenance approach.  

· This approach applies both to site installations (pumping and treatment plants); and also linear assets (pipes), achieved via an integration between an asset management tool and a GIS.

· The (single, agency-wide) asset tracking tool generates trouble tickets, provide all relevant background information for maintainers, on site via a field support tool, and uses work flow to ensure a closed loop on all maintenance activities.  Information includes data on other services in the same vicinity or space, where applicable.

· The agency can readily access data on asset trends such as leak and repair histories, etc.
	· The agency tracks all assets and generally achieves a closed loop on trouble tickets, and has investigated ways to improve asset uptime and performance.  
· However it uses mainly scheduled, not condition-based maintenance.  The agency is actively exploring how to improve asset performance.  It may not achieve asset performance and cost goals, where set
· Asset data is available to maintainers, but only at base – no field support tool.

· The agency attempts to manage linear assets using a fixed asset management tool.


	· The agency tracks the performance of some assets, but may not achieve a fully closed loop – asset data and outcomes may not be fully populated.  Asset data may be fragmented between multiple asset management tools.  

· Asset data is not available to maintainers.

· Linear assets are not managed in the asset management tool.
	· The agency has only rudimentary asset management capabilities – if an automated tool is present, it does not have complete coverage and does not have complete data capture of what it does cover. 

· Repairs and maintenance are regularly not fully documented – therefore no closed loop exists.

	
	
	26.2 Where applicable, how effectively does the agency, manage natural (ie ecosystem) assets?
	· The agency manages natural assets analogously to physical assets and may even use a GIS-integrated conventional asset management tool to record locations, inspections, “maintenance” actions needed and so on.
	· The agency tracks the condition of natural assets and achieves a closed loop on interventions required.  

· However, it does this via a separate system to its conventional assets.
	· The agency is looking for tools to enable it to a better job at natural asset management, and understands the potential it can tap into. 
	· The agency sends workers to inspect natural assets and carry out remediations, but these are not “asset managed” as such.

	D. Water Distribution and Treatment
	See also the following “directing” CBM activities that are part of Water Treatment and Distribution:

14. Climate Adaptation Strategy

15. Water Resource/Supply Strategy

16. Disaster Management Strategy

17. Ecosystem Impact Strategy

18. Asset Strategy
	

	
	See also the following “controlling” CBM activities that are part of Water Treatment and Distribution:

6.   Weather Assessment

19. Supply Status Monitoring

20. Compliance with environmental and water quality standards

21. Energy optimization and recovery
	

	
	See also the following “executing” CBM activities that are part of Water Treatment and Distribution:

24. Leak Detection

25. Ecosystem Impact Control

26. Asset Management
	

	
	27.Water treatment and remediation

(See also 20 – Compliance with environmental and water quality directives and standards)
	27.1 How effectively does the agency monitor and control its water treatment activities?

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist).
	· The agency continuously tracks all water treatment activities, using automated sensors to the greatest possible extent.

· It tracks parameters and levels of quality that are well beyond the statutory minimum.

· It has a treatment process model, linked to operational systems so that it can predictively and continuously optimize factors such as chemical usage and energy consumption with water outcomes in its treatment processes.  

· Most or all treatment actions are actuated automatically.

· The agency can prove up-to-the-moment performance against treatment KPIs, as well as a historic record.

· Treatment process stability (an indicator of information effectiveness and process quality) is at six sigma levels [check this].
	· The agency has continuous data from many areas of its treatment operations and regular data from the rest – some may be from manual samples

· It tracks some parameters (but not levels) of quality beyond the statutory minimum.

· Data is reported via SCADA and is not linked to an integrated model that allows continuous optimization. 

· Therefore, while some elements may be optimized against each the approach is not holistic. 

· Treatment actions are mainly manual

· The agency cannot prove up-to-the-moment performance

· Treatment process stability is at 99% or better [check this]

	· The agency gets regular, though not always continuous data from its treatment operations, via its SCADA systems, supported by relatively extensive manual sampling.

· It may track quality parameters beyond the statutory minimum, but only a few.

· Basic optimization of chemical levels, based on manual assessments and corrective actions

· Treatment process stability is “acceptable”
	· Information on treatment status is largely behind the fact, based on manual or drive-by meters on the supply system(s). 

· Quality is tracked in line with statutory minimum parameters and levels only.

· Process management and correction is entirely manual, sometimes based on hunch rather than data.

· Treatment process stability is problematic at least some of the time.

	
	
	27.2 How effectively does the agency use information and technology to manage water treatment events when these occur?
	· The agency has alert-linked, automated response paths for all probable incidents that implement defined SOPs – including both automated remediation actions and notifications to key staff.  

· Incident history and support documentation of affected parts of the infrastructure is immediately available via asset management or process control system.

· Responses will be graduated according to consequential risk.

· For rare events, operational data and tools enable rapid fault detection and remediation.

· Event management is workflow enabled and fully closed loop, and all actions are logged in an audit trail.
	· The agency has defined and documented responses for most common treatment events. 

· However, many responses are manual.

· Asset and process data is generally complete although some gaps exist (see below)

· Fault detection may be automated in common incidents, but not uniformly.

· Event management is generally closed loop, but the process is manual so there is a risk of open actions or incomplete documentation or response (for example in asset management systems).
	· The agency has generally accepted responses for most common events, learned verbally rather than from documentation.

· Asset and process data is “somewhat complete” although gaps exist either in coverage of the asset tool or in quality of data capture.

· Fault detection and response determination may be supported by SCADA data, but there are no predefined reports to enable this.

· Some event responses are documented, but many are not.
	· The agency deals with each event ad hoc, as it has inadequate SOPs.

· Fault detection and response determination is manual.

· Asset and process data is incomplete or absent.

· There is nothing to prevent the agency over or under-responding to an event, except staff knowledge.

· Event responses are not documented (fully, or at all) – therefore there is no closed loop.

	
	28. Distribution management

(See also:

20 – Compliance with environmental and water quality directives and standards
21 - Energy Optimization and Recovery

24 – Leak Detection)

26 – Asset Management


	28.1 How effectively does the agency use information and IT to control its water distribution process?
	· The agency has a detailed and continuous picture of pressures, flow rates and tank levels at all turnouts and intersections in its infrastructure, via its SCADA system or other means.  It also monitors remotely for disinfectant and by-product levels, or other contaminants that may have entered while in transmission, close to the point of use

· These are linked to an operating model of the transmission and distribution systems.  The model enables automatic maintenance of tank levels (and thus management of associated health concerns), pressures, avoidance of scouring, avoidance of circular pumping, avoidance of standing water, etc.

· The agency knows the structural and internal status of its pipe-work, ideally via remote sensing.  The entire infrastructure is asset-managed, using an asset management tool linked to a GIS.  Asset data is complete and updated via closed process loop.

· The agency can prove the quality of water being delivered to any address at any time, and can automatically generate the appropriate regulatory reports to that end.
· Where infrastructure is shared with other agencies, there is extensive collaboration on infrastructure usage, and synchronization of usage data.
	· The agency has a relatively complete and granular picture of its distribution infrastructure, via automated meters.

· However, many decisions remain manual – operators read what the system is telling them and react accordingly.

· It tracks the condition of much or all of its system, but manually.   These assets are managed effectively, but may not have the benefit of a GIS.

· Water quality in the system is monitored automatically to some degree (for example for Cl and by-products) but other monitoring, though regular, is manual.  So is the generation of regulatory reports.
· The agency may share data with other agencies, but there is no SCADA to SCADA integration.  There maybe synching issues with measurement periods.
	· The agency has data on its distribution system that goes beyond the bare minimum, but still has significant gaps in visibility.  The SCADA system does offer a graphical representation of the infrastructure.

· Some key meters report automatically to provide a continuous picture, but many do not.

· All decisions and regulatory reporting are manual

· The agency may track some aspects of the structural health of its distribution system, at least in key segments, but manually.

· Quality monitoring is for basic parameters only and is manual.

· Data sharing with other agencies, if applicable, is by daily or weekly spreadsheet only.  
	· The agency has a SCADA system that provides a basic read-out of its infrastructure, but not graphically, and metering is not sufficiently granular to provide a detailed picture.  Meters are manual read, or drive-by.

· The agency assumes that quality of water at the point of use is the same as at the point of treatment.  Quality monitoring is in response to customer complaints only..  

· The agency does not track the internal status of its pipework – it fixes problems as these arise.

· Pumping stations and valves may be asset managed, but the pipe system itself is not.

· No data is shared, even if applicable.



	
	29.Meter Reading

(See also 9 – Advanced Meter Installation and Networking)


	29.1 How rapidly and effectively does the agency read its meters? 
	· The agency does not read meters – both infrastructure and end user meters report wirelessly every 60 minutes or better, using either a wireless infrastructure or hops on an IP-backbone. 

· Meter accuracy on average across the area is +/- 1%. [Check this]
	· All the agency’s end user meters are drive-by, but the agency reads them weekly or better, either for billing or for leak monitoring.

· Infrastructure meters may be wireless/self-reporting

· Meter accuracy on average across the area is +/- 3%. [Check this]
	· Some meters may be drive-by read, but some are manual.

· Reading frequency is monthly or lower.

· Meter accuracy on average across the area is +/- 5%. [Check this]
	· All meter reading is manual and monthly at best.

· Meter accuracy on average across the area is +/- 10% or worse [Check this]

	E. Waste Water Collection & Treatment
	See also the following “directing” CBM activities that are part of Waste Water Collection and Treatment:

14. Climate Adaptation Strategy

15. Water Resource/Supply Strategy

16. Disaster Management Strategy

17. Ecosystem Impact Strategy

18. Asset Strategy 
	

	
	30. Waste Water /Recycling Strategy 

(See also:

15 – Water Resource/ Supply Strategy; and  20 – Compliance with environmental and water quality directives and standards)
	30.1 To what extent has the agency planned for waste water disposal needs, and integrated this with supply planning?
	· The agency understands that waste water volumes are significantly a function of water supply and has integrated waste water disposal plans with supply and demand levels (see also recycling, below), even where supply is provided by a separate agency.

· The agency understands clearly how it will in the future treat and dispose of waste water that is not recycled, and maintains a regular capacity plan – this also covers the ability to maintain environmental standards.   

· The agency has planned for the level of run-off likely to result from increased urbanization, and also if applicable from the impact of climate change.  It understands where and how its control systems will need to be enhanced to manage this.

· Where CSO systems are used, the agency has planned its levels of temporary storage for flood water, based on modelled scenarios, such that it is confident that it can both prevent overflows and maximize the capacity of its existing infrastructure.

· The agency understands the role of advanced control systems linked to an infrastructure model in maximizing the capacity of its waste water and CSO infrastructure and in reducing risk from overflow or malfunction, and has plans to implement these.

· The agency already recovers some energy and has planned to maximize potential for energy recovery by “scalping” waste water and recovering gases from sludge.  It understand the role of IT in enabling and optimizing this.
	· The agency is well aware of the link between water demand and water supply, and has some level of regular integration between plans for each, even if it does not control both.

· The agency understands how it will treat and dispose of waste water in the future but does not have a capacity planning process as such.  It therefore does not account for urbanization or climate change.

· The agency has not specifically modelled its CSO needs, if applicable.

· The agency has a good understanding of the benefits that advanced control systems could bring, and has some plans in this regard.  However, these do not amount to a full IS strategy.

· The agency already recovers some energy recovery from waste, but has not yet moved as far as considering the IT implications for optimizing this process.
	· The agency has had some regard to supply and demand trends in planning its waste water strategy but it does not have these regularly integrated.  Where provided by a separate agency, no integration exists.

· The agency has a rough idea of how capacity relates to future demand but has not looked in depth.  It has not looked at the impact of climate change or urbanization, even though it knows these are about to impose additional demands.  It has not investigated 

· The agency understands that improved control systems could increase the capacity of its existing infrastructure and has sought to upgrade its SCADA systems to this end, but otherwise has not made plans to implement these.

· No planning for energy recovery, as right.
	· There is little or no planning beyond the statutory minimum.

· There is no integration between water supply and waste water planning.

· There is little or no attempt at capacity planning.  The agency may need to make short term responses to needs for more capacity and may be at risk of overflows in the event of major storms.  

· The agency has no idea of the impact of urbanization or climate change.

· There is no planning for control systems and no real awareness of the role they could play.

· There is no planning for energy recovery. 

	
	
	30.2  How easily can the agency identify and charge for high-cost waste (eg high concentration, requiring removals of toxics etc)
	· The agency has instrumentation to identify the originators of high strength waste and volumes from each. 

· It can charge them for additional energy and chemical costs.
	· The agency can identify some originators where it has made special provision with additional meters and content sensors, and charges for actual treatment costs which it can compute, but it does not do this for all originators.
	· The agency charges a flat rate surcharge for originators of high-strength waste but does not have the instrumentation to charge by volume.  The surcharge is based on estimated rather than known costs.
	· No attempt is made to identify high strength waste or it originators.

	
	
	30.3 To what extent is the agency’s recycling strategy (or decision not to recycle) based on the best available information about future demands, future supply constraints (including those imposed by the environment), and conservation potential?

(Note – many states have statutory supply planning processes).
	· The agency understands the need and potential for recycling.  Its recycling activity is integrated with its water resource acquisition master strategy based on clear demand projections and detailed understanding of the potential for recycling to assist with meeting demands.

· It understands the treatment processes it will use (or is using) and how these will be integrated in engineering and control systems terms.

· The agency has a clear cost benefit model, and understands its cost base for recycling such that it can price for full cost recovery or profit, as applicable (costs probably amortized across all water supply activities).  It has modelled specific scenarios and understands the cost-benefit equation, both for itself and for its area.

· If the agency has ruled out recycling, it has done so subject to the criteria above.
	· The agency broadly understands the need and potential for recycling and its role within its overall water resources strategy,
· It has, or is compiling, a reasonably complete view of costs and benefits, but may not yet have worked out the detailed engineering implications of integrating with its other water systems.

· If the agency has rejected recycling, it has done so after some due diligence but short of a fully comprehensive evaluation.
	· The agency is aware that recycling may be a solution for some of its supply needs.  It does not have a view yet of how it will affect costs, or how it would be integrated within its water resources strategy.
· If the agency has ruled out recycling it has done so after a cursory investigation.
	· The agency has not investigated the scope to recycle either because the issue is too complex, or because as it believes, without real evidence, that it does not need it.

	
	See also the following “controlling” CBM activities that are part of Waste Water Collection and Treatment:

6.   Weather Assessment

20. Compliance with environmental and water quality standards

21. Energy optimization and recovery
	

	
	31.Discharge Monitoring

(See also 
19- Supply status monitoring

20 – Compliance wirh environmental and water quality directives and standards)
	31.1 To what extent does the agency effectively monitor its discharge?

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist).
	· The agency tracks volumes and contents of its own discharges continuously, as far as possible via remote sensing, beyond the statutory minimum, including “emergent contaminants” such as oestrogen and pharmaceuticals.

· The agency has the information available to account immediately, and in detail, for discharges for any given period.  

· Discharge content parameters are carefully controlled, both in their own right, and also in terms of a clearly understood and modelled impact on the specific environment around the discharge point.  Allowances are made automatically for variations in flow/dilution volumes, temperature, species present and so on.

· The agency has a command center / system that integrates all data from treatment processes and which it uses to optimize plant operations as a whole.
· Discharge data are integrated in to the water cycle tracking/water accounting system in 19.1
	· The agency makes sustained efforts to track its own discharges, but has not automated this completely.  It goes beyond the statutory minimum. 

· Where it requires grab samples it cannot account immediately or in detail for all discharge parameters.

· Content parameters have not been modelled in terms of environmental impact. 

· Discharges are limited at low flow periods or at sensitive times of the year, but arbitrarily - without a modelled “safe” level of discharges in mind.

· Control functions are concentrated but may not be integrated into a single “control room” system.
	· The agency has some basic level of automated sensing (for example for nitrates) but all other parameters are monitored manually.

· It therefore cannot monitor or account for discharge levels continuously.

· Discharges are not modified for environmental impact, if indeed this is known.

· Control functions are relatively fragmented, probably with different systems for different stages in the process.
	· The agency seeks only to achieve the statutory level of discharge tracking and does this entirely manually.  

· It has not investigated environmental impact.

· Control is essentially manual supported by intermittent grab samples.

	
	
	31.2 To what extent does the agency effectively monitor others’ discharge (including run-off)?

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist).
	· The agency has negotiated similar oversight to 31.1 for external users in its area, either by its own sensors and systems, or from external users’ own. These cover all major agricultural or industrial users in its area. 

· It can track most or all pollutants to point sources and works with external users to reduce discharge and run-off levels and contents 

· It has implemented pollution trading to help manage key pollutants (if applicable)- and so can identify a location and a time for all point source pollution incidents.

· It also collaborates with external users to make other innovations to manage discharge or run-off.
	· The agency makes sustained efforts to track certain types of discharge or run-off with a selection of “super users” automatically. Others may be monitored manually.

· It may have a sufficient sensor mesh to track high profile pollutants to a specific point source, but not in all cases.

· It has implemented measurable pollution targets and collaborates with external users to implement specific innovations to achieve these.  
	· The agency has some basic level of automated sensing (for example for nitrates) but all other parameters are monitored manually.

· It can only rarely track pollutants to specific point sources, and therefore has to work with groups of external users (for example all farmers on a specific stretch of river).

· It does not really collaborate with external users to implement measures to control discharge or run-off.
	· The agency adopts a laissez faire attitude to external users and has not sought to work with them to limit or manage their discharge or run-off.

	
	See also the following “executing” CBM activities that are part of Waste Water  Collection and Treatment:

24. Leak Detection

25. Ecosystem Impact Control

26. Asset Management
	

	
	32. Waste water Treatment/ Recycling
	32.1 How effectively does the agency use information and IT to monitor, control, and  manage its waste water treatment process?

(Note – grab samples are sometimes mandated; and in some cases sensor technologies may not yet exist).
	· The agency continuously tracks all wastewater treatment activities, using automated sensors to the greatest possible extent.

· It tracks parameters and levels of quality that meet regulatory requirements and optimize plant performance (from a Green perspective..energy usage, etc.).

· It has a treatment process model, linked to operational systems so that it can predictively and continuously optimize factors such as process retention times, Mixed Liquor Suspended Solids (MLSS) recycle, chemical usage and energy consumption against effluent quality in its treatment processes.  

· Most or all treatment actions are actuated automatically using real time control incorporated with process/system monitoring.

· The agency can prove up-to-the-moment performance against treatment KPIs, as well as a historic record.

· Treatment process stability (an indicator of information effectiveness and process quality) is at six sigma levels [check this].
	· The agency has continuous data from many areas of its treatment operations and regular data from the rest – some may be from manual samples

· It tracks some parameters (but not levels) of quality beyond what is required for optimal plant operation.

· Data is reported via SCADA and is not linked to an integrated model that allows continuous optimization. 

· Therefore, while some elements may be optimized against each the approach is not holistic. 

· Treatment actions are mainly manual

· The agency cannot prove up-to-the-moment performance

· Treatment process stability is at 80-90% or better [check this]

	· The agency gets regular, though not always continuous data from its treatment operations, via its SCADA systems, supported by relatively extensive manual sampling.

· Data is correlated manually to treatment plant unit processes in order to optimize plant operation; Basic optimization of  process retention times, MLSS recyle, chemical addition, are based on manual assessments and corrective actions

· Treatment process stability is “acceptable”
	· Information on treatment status is largely behind the fact, based on manual reading of meters on the wastewater treatment process(s). 

· Quality is tracked in line with NPDES discharge permit levels on wastewater treatment plant effluent.

· Process management and correction is entirely manual, sometimes based on hunch and experience rather than data.

· Treatment process stability may be problematic at least some of the time.

	
	
	32.2 How effectively does the agency use information, technology, and IT to manage wastewater treatment events when these occur?
	· The agency has alert-linked, automated response paths for all probable incidents that implement defined SOPs – including both automated remediation actions and notifications to key staff.  

· Incident history and support documentation of affected parts of the infrastructure is immediately available via asset management or process control system.

· Responses will be graduated according to consequential risk.

· For rare events, operational data and tools enable rapid fault detection and remediation.

· Event management is workflow enabled and fully closed loop, and all actions are logged in an audit trail.  Event management is also linked to other agencies’ alert systems for use in case of emergency situations.
	· The agency has defined and documented responses for most common treatment events. 

· However, many responses are manual.

· Asset and process data is generally complete although some gaps exist (see below)

· Fault detection may be automated in common incidents, but not uniformly.

· Event management is generally closed loop, but the process is manual so there is a risk of open actions or incomplete documentation or response (for example in asset management systems).  There may be an e-mail alert link with other agencies.
	· The agency has generally accepted responses for most common events, learned verbally and through direct experience rather than from documentation.

· Asset and process data is “somewhat complete” although gaps exist either in coverage of the asset tool or in quality of data capture.

· Fault detection and response determination may be supported by SCADA data, but there are no predefined reports to enable this.

· Some event responses are documented, but many are not.  Event coordination with other agencies is by phone.
	· The agency deals with each event ad hoc, as it has inadequate SOPs.

· Fault detection and response determination is manual.

· Asset and process data is incomplete or absent.

· There is nothing to prevent the agency over or under-responding to an event, except staff knowledge.

· Event responses are not documented (fully, or at all) – therefore there is not closed loop.  Cooperation with other agencies is ad hoc and “made up as they go along”.

	
	
	32.3 How effectively does the agency use information, technology, and IT to manage its recycling (effluent reuse/recycling) processes (if applicable)?


	· The agency continuously tracks all recycle activities, using automated sensors to the greatest possible extent.

· Most or all recycle operations actions are actuated automatically using real time control incorporated with process/system monitoring.

· The agency can prove up-to-the-moment performance against recycle KPIs, as well as a historic record.


	· The agency has continuous data from its recycle operations – some may be from manual readings

· It tracks some parameters (but not levels) of quality beyond what is required for recycle operation.

· Data is reported via SCADA and is not linked to an integrated model that allows continuous optimization. 

· Therefore, while some elements may be optimized against each the approach is not holistic. 

· Recycling system oerations actions are mainly manual

· The agency cannot prove up-to-the-moment  recycle performance


	· The agency gets regular, though not always continuous data from its recycling operations, via its SCADA systems, supported by relatively extensive manual observation.

· Data is correlated manually to treatment plant discharge operations, based on manual assessments and corrective actions


	· Information on recycling is largely behind the fact, based on manual reading of meters on the recycling process(s). 

· Process management and correction is entirely manual, sometimes based on hunch and experience rather than data.

· Recycling system stability may be problematic at least some of the time.

	
	33.Solid waste handling


	33.1 How effectively does the agency use information and IT to manage its solid waste handling processes (if applicable) and handling events when these occur?
	· Real time control is incorporated within the bio-solid waste handling system to optimize operations (digestion and dewatering operations).

· Centralized sensor data aggregation and event processing

· Interaction with real time control systems to manage operation of the bio-solids handling system
	· Real Time Monitoring of conditions within the bio-solid waste handling system, sometimes locally only (via locally mounted SCADA systems)
	· Installation of additional sensing devices associated with  monitoring / control of bio-solid waste handling; device reporting to local SCADA panel.
	· Limited, local data collection, used only for process monitoring and to initiate manual control

	
	34.Storm water/CSO diversion


	34.1 How effectively does the agency use information and IT to monitor, control, and manage its storm water/sanitary collection system process?

(Note –This includes collection system operation (levels, flows) in addition to sewer surcharging/overflow conditions.  In some cases sensor technologies may not yet exist).
	· Real time monitoring and control is incorporated within the collection system to minimize surcharging, backups and overflows

· Optimising dynamic in line storage

· Impact prediction uses socio-economic , infrastructure and environmental information

· Whole system optimisation: enabling holding, sending, buffering and treatment of combines sewer contents, green infrastructure

· Fine scale monitoring to learn how the current system operates and to be able to identify failures early.

· Using insight of past events to predict the future impact.
	· Models used but assumptions are inaccurate.

· Infrastructure is overbuilt

· Real Time Monitoring of conditions within the collection system, sometimes locally only (via locally mounted SCADA systems)
	· Predictive information not available at sewer or street level

· Lead time insufficient for planning

· Installations of remote sensing devices in the collection system; data collection through drive-by or manual readings
	· Only violation information is collected.  No instrumentation (level, flow) is collected in the collection systems

	
	
	34.2 How effectively does the agency use information, technology, and IT to manage storm water/sanitary collection system events when these occur?
	· The agency has alert-linked, automated response paths for all probable incidents that implement defined SOPs – including both automated remediation actions and notifications to key staff.  

· Incident history and support documentation of affected parts of the infrastructure is immediately available via asset management or process control system.

· Infrastructure is monitored in the appropriate locations so that water makeup of overflow or other events can be determined and logged.

· Responses will be graduated according to consequential risk.

· For rare events, operational data and tools enable rapid fault detection and remediation.

· Event management is workflow enabled and fully closed loop, and all actions are logged in an audit trail.
	· The agency has defined and documented responses for most common treatment events. 

· However, many responses are manual.

· Asset and process data is generally complete although some gaps exist (see below)

· Fault detection may be automated in common incidents, but not uniformly.  Most but not all key locations are monitored.
· Event management is generally closed loop, but the process is manual so there is a risk of open actions or incomplete documentation or response (for example in asset management systems).
	· The agency has generally accepted responses for most common events, learned verbally and through direct experience rather than from documentation.

· Asset and process data is “somewhat complete” although gaps exist either in coverage of the asset tool or in quality of data capture.  
· There are gaps in detection coverage with key segments of infrastructure not covered.

· Fault detection and response determination may be supported by SCADA data, but there are no predefined reports to enable this.

· Some event responses are documented, but many are not.
	· The agency deals with each event ad hoc, as it has inadequate SOPs.

· Fault detection and response determination is manual.

· Asset and process data is incomplete or absent.

· There is nothing to prevent the agency over or under-responding to an event, except staff knowledge.

· Infrastructure has no built in monitoring.

· Event responses are not documented (fully, or at all) – therefore there is not closed loop.

	F. Flood and emergency management
	See also the following “directing” CBM activities that are part of Flood and Emergency Management:

14. Climate Adaptation Strategy

16. Flood, Disaster and Seismic Risk Management Strategy

17. Ecosystem Impact Strategy

18. Asset Strategy
	

	
	See also the following “controlling” CBM activities that are part of Flood and Emergency Management:

6.   Weather Assessment

20. Compliance with environmental and water quality standards
	

	
	35.Levee/Channel  monitoring

(See also:

16 - Flood, Disaster and Seismic Risk Management Strategy

36 – Flood Response).


	35.1 How granular (spatially and temporally) is the agency’s information about river channels and flood defences?

(Note – many agencies may have minimal flood risk to begin with and will therefore not have assessed this.

Also, many agencies may not have direct responsibility for flood defences).
	· The agency monitors all flood defences and critical infrastructure continuously and in real time, using multiple sensing techniques including OTDR, LIDAR, etc to assess structural health, subsidence, saturation etc.

· It regularly assesses the bathymetry and health of flood channels, and the rate of soak-in for critical flood plains, to identify flow and flash flood risks.

· The agency is able to link this information with highly granular weather and storm surge projections specific to its area (as a model-to-model integration), and thereby forecast risk of breach and inundation and monitor this continuously and in real time (see 35).

· The agency experiments with additional sensing methods to try to improve its insight into levee conditions.
	· The agency has some in situ sensing, combined with visual inspections – but the latter are at best daily and not continuous.

· It surveys flood channels and soak-in rates bi-annually or less.

· This information is related manually to more generalized weather and storm surge projections, probably supplied from a third part such as the NWS or NOAA.
	· Monitoring of flood defences and dams is largely manual, as at right. However, the agency is starting to experiment with in situ sensing, for example with OTDR.

· Monitoring of flood channels is annual.  

· There is some additional attention paid known to highest risk areas.

· Weather data is regional, with regional storm surge and cresting forecasts.
	· The agency’s monitoring of flood defences and dams is almost all manual, with some inclinometers and additional inspections at times of greatest rainfall or storm surge.

· Monitoring of flood channels etc is at best annual, perhaps before the high risk season.  The data is not formally incorporated into risk projections, but is presented as “background information”.

· Weather data is regional level, with regional storm surge and cresting forecasts.

	
	See also the following “executing” CBM activities that are part of Flood and Emergency Response:

34. Storm water/CSO diversion
	

	
	36. Flood or emergency response

(See:

16 - Flood, Disaster and Seismic Risk Management Strategy

35  – Levee and Channel Monitoring
44 - IT Resilience and Data Security).


	36.1 How effectively does the agency use information and IT to enable a rapid and accurate response to flood or emergency events?
	· The agency (or its partner agencies) can implement live visual and data feeds from any part of its area as needs dictate.  It can deploy the risk models in activity 35 to generate specific emergency response plans rapidly and effectively, including integrating water release and diversion needs with operational decision-support systems.

· The agency has a comprehensive IT toolset for emergency response: situation monitoring, emergency procedures, incident management system, asset tracking, resource deployment, responsibility/ task management.  GIS is likely to be a key integrating application. 

· The agency (in concert with other agencies as applicable) has a comprehensive set of evacuation plans and can monitor the execution of these as they are implemented.

· The agency either provides, or defers to, a single point of governance to co-ordinate agencies involved and affected by flood risk.  All agencies can share communications as needed.
· The agency has a process to improve its response plans by reviewing them each time they are used, either in simulation or for real.
	· The agency can not implement live visual and data feeds, and may not have integrated its risk model with its response generation, but it can rapidly arrive at a good overall awareness of the type, location and level of response needs .

· They agency’s emergency response toolset may be comprehensive but may not be fully integrated.  There are no redundant or emergency support applications.

· Evacuation plans exist but they cannot be monitored as they happen due to lack of emergency communications bandwidth.  

· The agency has clear and integrated roles and responsibilities vis-a-vis other agencies, and operates within a single chain of command, but it does not share integrated communication systems with them. 


	· The agency has observers at risk spots, perhaps with cameras as well as phones, but there is no automated response.  There may be other risk areas it is not monitoring for critical periods.  There are no risk models as such.

· The agency has made some efforts to update its emergency response tool set but aspects of it (such as some procedures) may be outdated.

· Roles and responsibilities are defined between different agencies but there is insufficient integration and coordination of how they are carried out.  De facto, the single chain of command may have exceptions.

· 
	· The agency relies on others to monitor risk areas, even when this may be its clear responsibility.

· Emergency response tools are outdated, with inadequate communications, integration of tools and processes etc.

· Roles and responsibilities may be unclear, or may evolve with each flood event.  There is no single chain of command.  The agency is not prepared to share data with other agencies that may be involve din any emergency response.
· Response and evacuation plans are known not to be fully complete.

	
	
	36.2. How effectively does the agency use IT to support both simulation and training for emergency responses?
	· The agency uses IT extensively to simulate and test disaster scenarios and develop training plans.  These plans are likely to be complete in their coverage of all key implications, mitigation strategies etc.
· It is also used extensively to support training for disaster response.  Tools include simulated reality (including access to operational systems) and gaming to maximize “artificial realism” and improve the impact of training investment.
	· Flood response plans exist in depth, but have not been fully simulated or tested.  They may therefore not be complete.
· Training systems are more “static” and so, less effective than simulated reality techniques.
	· Response plans have not been tested either in a simulation or a real event.  They – and evacuation plans - are known not to be complete.
· There are no training systems as such – training is wholly via paper exhibits in a classroom setting.
	· There has been no application of IT to test disaster plans or develop training tools.

	
	37.Levee/channel maintenance and repair

(See also 35 – Levee and Channel Monitoring)


	37.1 How effectively does the agency use information and IT to manage its levees and water channels?
	· See 36 - the agency has used its data on its levees to implement a condition-based maintenance regime. 

· It applies a similar approach to critical channels – ie dredge whenever enabled flow rate and/or depth drops below a given threshold.

· As with other assets, maintenance is supported via integration between an asset management tool and a GIS.  

· The (single, agency-wide) asset tracking tool generates trouble tickets, provide all relevant background information for maintainers, on site, and uses work flow to ensure a closed loop on all maintenance activities.  Information includes data on other services in the same vicinity or space, where applicable. The tool also captures information on repairs carried out via field support device, so avoiding crews having to report activity when they get back to base.

· The agency can readily access data on asset trends such as subsidence, silting, vegetation growth, rodent damage, repair histories, etc.
	· The agency tracks all reported issues and generally achieves a closed loop on trouble tickets, However it uses mainly scheduled, not condition-based maintenance.  

· Levee and channel condition data is available on-site to maintainers, but only at base – no field support tool.

· The agency attempts to manage linear assets such as levees using a fixed location asset management tool.


	· The agency tracks the status of its levees, but may not achieve a fully closed loop – levee data and repair outcomes may not be fully populated.  

· Levee and channel data may be fragmented between multiple asset management tools.  

· Levee or channel data is not available on site to maintainers.

· Linear assets are not managed in the asset management tool.
	· The agency has only rudimentary asset management capabilities – if an automated tool is present, it does not have complete coverage and does not have complete data capture of what it does cover. 

· Repairs and maintenance are regularly not fully documented – therefore no closed loop exists.

	G. Business Adminis-tration
	38. Information and Technology  Strategy

(See also:

9 – Advanced meter installation and networking

16 - Flood, Disaster and Seismic Risk Management Strategy

21 – Energy optimization and recovery;  24 – Leak Management

35 – Levee and Channel Monitoring

42 – Information Utility Strategy)


	38.1 How effective is the agency’s Information and Technology Strategy?
	· The agency has a clear information and technology strategy that lays out a plan for achieving the following key elements within 5-8 years:

· Real time, sensor driven data

· Water accounting tool, identifying all water “puts” and “takes” in the area

· Model-driven decision making

· Automated actuation of pumps, equipment etc

· Coherent, enterprise wide application of asset management, GIS and business intelligence tools, linked into an operational dashboard, or similar showing status of water resources, infrastructure and water quality

· Rationalization of other key applications such as SCADA, LIMS etc

· Infrastructure capable of reporting and managing its own condition – for example, leak detection and management as per 24 above; energy optimization and recovery as per 21 above; and instrumented levees as 34 and 35 above)

· Advanced meter infrastructures

· A single logical dataset across the agency, supported via an information warehouse

· Data and infrastructure security

· Condition-based maintenance supported by work-flow-driven closed loop business processes 

· Service Oriented Architecture to enable resilience and flexibility in the implementation

· Acquisition approach – SAAS, in-house, etc etc

· The agency has calculated the IRR of the above developments and factored in to analyze cost recovery.  Benefits are clearly linked to wider strategic imperatives via KPIs or similar
· The agency has already made significant progress towards the above and is monitoring the benefits achieved.
	· The agency has some advanced plans and has had some success at implementation.  These plans address, for example, several models to support areas of operation, AMI, leak detection and energy optimization.

· There remains a degree of fragmentation of applications and data, and workflow is not used to drive closed loop business processes.  There may be more than one SCADA system or asset management tool in use, for example, and data capture on the latter may be erratic.

· The agency can readily demonstrate the ROI from its existing and planned investments, and may have linked these to strategic imperatives.
	· The agency is investigating other areas for information and technology, perhaps driven by an intended investment in advanced meter infrastructures, or by the need to improve its leak detection rate. It may have a business case for these plans.

· Its existing provision, however, is restricted to its SCADA system and perhaps some additional applications such as asset management.  These may have some degree of sophistication, where uses have added function over the years, but are stand-alone and not integrated.

· The link with strategic imperatives is not explicit.
	· The agency has no plan for improving its information and technology provision beyond upgrading its  SCADA system.  It does not see water management as an information management issue.

· Beyond the SCADA system, data and systems provision, if any, is rudimentary and fragmented.  Numerous opportunity areas have not been investigated.

· The agency has no problem with manual processes, at whatever level of efficiency and effectiveness these can achieve.

	
	
	38.2 How effectively does the agency manage its data?
	· The agency has a single logical dataset, meaning that there are consistent data definitions throughout, with no duplicate or similar data definitions in any of its systems.  It consciously tries to maximize the value of its data assets.

· The agency has an effective information warehouse tool to capture all data as generated.  Current and historical data are stored in the warehouse, such that historical or trend analysis is routinely easy.
	· The agency makes concerted attempts to streamline its data definitions, although some hold-out areas remain.  It understands what needs to be achieved but is struggling against the organizational inertia that data management issues can bring.

· The agency has an information warehouse but it may not be uniformly or consistently used.  Historical and time-series queries may therefore be easy in some cases, but not in others.
	· The agency has made some attempt to maintain consistent data definitions but data and systems remain fragmented.

· It does not have routinely easy access to historical data and may never have converted some historical records.  It does not have an information warehouse. 
	· The agency makes no effort to manage its data as an asset.  The only thing that prevents data duplication is lack of systems in the first place!

	
	
	38.3 How completely defined are the agency’s business processes?
	· The agency’s processes are completely defined and documented, with supporting KPIs, performance criteria and process ownership.
· They are regularly reviewed for potential operational improvements or cost savings.
· Systems projects are consistently business process-driven, and opportunities offered by IT to improve processes are consistently sought.
	· Fairly extensive documentation exists and it is updated from time to time.  Some metrics are also defined.

· Systems projects are process driven but improvement opportunities may or may not be taken.
	· Processes documentation exists but it is old and not used.  There are no metrics as such. When systems are implemented, some attempt is made to define processes and improve these, but with varying degrees of success.
	· Processes are tacit, ill-defined, executed variably by different people or teams, and not integrated with management metrics.

· They are not reviewed.

	
	39.Capital program planning

(See also:

1 – Demand Prediction

14 – Climate Adaptation Strategy

15 – Water Resource and Supply Strategy

16 - Flood, Disaster and Seismic Risk Management Strategy

17 – Ecosystem Impact Strategy

18 – Asset Strategy

40 – Risk Analysis and Mitigation Strategy)


	39.1 How does the agency track requirements for inputs to capital budgets, and assemble those budgets?

(Note: some agencies may have a “no capital expenditure” policy, preferring to lease or pay for capital items as a service.  However, these items still need to be planned as such and question 39.1 therefore still applies)
	· The agency’s demand prediction, climate, resource/supply, disaster and flood management, ecosystem impact, risk and asset management strategies all directly link to the capital program, in effect providing “early warning” of capital needs.  Business cases and a priority order for each item already exist.

· The agency operates a condition based maintenance regime that projects asset maintenance and replacement needs.  It actively investigates with the help of existing data how to maximize productivity of existing assets as an alternative to replacement, and how to localize replacement (for example with pipes) that is necessary.
	· The agency broadly links its strategies to its capital planning process, but does not systematically achieve the “early warning” of capital needs.

· It does not operate a full condition-based maintenance approach to its assets (see above), so while it has some asset history data, planning for replacement is more likely to be done on arbitrary end of life operating hours or duty cycle criteria, as at right.

· It attempts to localize replacement needs and explore alternatives, but this will require significant manual investigation and it sometimes defaults to blanket replacement.


	· The agency does not really directly link its strategies to its capital planning, although it attempts to take a longer term view of expenditure needs.  

· Its approach to asset replacement is based on arbitrary life-span criteria (operating hours, duty cycles).

· As at right there is no real attempt to localize asset replacement.
	· The agency’s capital program is assembled each year based on the priorities “du jour”.  There is little attempt to take a longer term view, mainly as the agency does not really have developed strategies in the areas required that drive its definition of capital expenditure needs.

· There is little or no attempt to localize asset replacement – it may for example replace entire stretches of water main on the basis that one area is defective.

	
	40.Risk analysis and mitigation strategy

(See also: 

15 – Water Resource and Supply Strategy

16 - Flood, Disaster and Seismic Risk Management Strategy

17 – Ecosystem Impact Strategy

18 – Asset Strategy

39 – Capital Program Planning)


	40.1 How does the agency use information and IT to manage risk?
	· The agency has a register of risks of all types (operational, external, etc etc) by probabilities and impacts and has response mitigation strategies defined that integrate all aspects of its operations ass needed.  It updates these regularly.

· The agency tracks key events that may increase or decrease risk exposure (for example refusal of capital requests for maintenance or upgrades of key assets; or development approval in flood zones).

· The risk profile is used to determine key performance and operating metrics, and also to request and allocate capital expenditure for sensing, mitigation measures etc
	· The agency has a risk register that is somewhat complete and is working on updating it further.  

· It may not track events that could change its risk profile, however, as the connections may not be made across functions to enable this to happen.

· Risk data is used in determining capital budget needs, but not systematically.
	· The agency attempts to identify major risks, pays these risk areas added management attention and has some mitigation plans.

· However it does not have a risk register as such and known specific risks are managed separately by different departments.  Risk response will therefore be fragmented.
	· The agency does not catalog risks directly.  It may focus on a few obvious areas (for example, levees) and have basic response plans for these, but nothing more systematic.

· Risk is not really a factor in operational decision making or planning.

	
	41. Collabor- ation strategy (w/other agencies)


	41.1 How effectively does the agency use information and IT to collaborate with other agencies?
	· The agency routinely builds collaborative relationships with other water and related agencies (eg regulators, emergency services) based around regular sharing of information to achieve an “agreed version of the truth”, in pursuit of agreed operational and strategic objectives.

· Sharing can involve both historical data from the agency’s applications and information warehouse, and/or live data from sensors, SCADA systems etc.  

· Sharing is enabled by system-to-system integration wherever applicable, feeding common applications, some shared web platform, or feeding directly to the partner agency’s own systems.

· Ownership of, and costs of, sharing are fully worked through and clear to all.

· Information transparency has enabled a significant level of trust between the collaborating parties.
	· The agency actively shares data to collaborate with others, in pursuit of agreed needs, but has not yet achieved the full level of integration that is possible.  Collaboration activities are therefore not in real time and are somewhat manual.

· Levels of trust, arising from information transparency, are nevertheless relatively high.
	· The agency may “broadcast” summary data via e-mail or similar, but the value of the data to the recipient is unknown or uncertain.

· There is recognition of the need for collaboration in some other areas but trust issues continue to get in the way of full collaboration
	· The agency does not as a rule collaborate with other water agencies.  

· It only shares such information as may be required by statute, and via hardcopy at that.

	
	42.Information utility strategy

(See also 38 – Information and Technology Strategy)


	42.1 To what extent has the agency identified other – potentially commercial - uses for the information it collects?
	· The agency has identified a range of other customers for the accumulated information it collects about its operations and operating conditions – for example, agricultural and economic interests in its area, universities, Federal departments, manufacturers of equipment it uses, etc.

· It has an explicit strategy for leveraging this information for economic benefit to its area and/or for financial gain.  It understands the value the data offers and therefore how to charge for it (if applicable).

· It has ensured that its data is (or can easily be) integrated and in the right format and scale to add value to external customers for it.

· It has the appropriate confidentiality and privacy safeguards in place for the information it provides, and has where required negotiated permissions from data originators to re-sell that data.
	· The agency regularly looks to leverage its data in other contexts for its own or for its area’s benefit, but has not specifically identified the full range of users and uses.

· It has formatted some areas of its data to facilitate additional uses as needed, but this is not a consistent approach agency-wide.  

· It addresses confidentiality issues as these arise.
	· The agency has investigated one or more information utility opportunities.

· It may be making its accumulated operational data available to some third party on an ad hoc basis.  

· It does not have arrangements for systematically exploiting that data and has not really thought through the confidentiality issues.
	· The agency is either unaware of information utility opportunities, or its data is too fragmented to be of value.

	
	43. Sensor and IT Management

(See also:

18 – Asset Strategy 

26 – Asset Management)

	43.1 How effectively does the agency manage its sensing and IT assets?
Note – this assessment focuses on water agency-specific issues.  Standard systems and data-center management criteria are not included.
	· The agency can reliably detect sensor or meter drift within 24 hours and outages after the first missed report.  This includes local processing that may be installed with the device. It can diagnose remotely those faults that do not completely disable the device.
· Outages or faults can be correlated with other events (for example, floods, weather events, human activity) to provide data on causes, likely implications.
· Sensors and meters are asset-managed as per any other agency asset.

	· The agency may detect sensor or meter drift within 1 week and outages (for remotely telemetered equipment) after the first missed read.
· There is no basis to correlate outage data with other factors.

· Sensors and key meters on the distribution system may be asset managed, but consumer meters are not.
	· The agency has no algorithms to detect drift but will detect readings that are significantly out of band.  Its meters are drive-by only and so outages will only be detected at read time.  Faulty readings will not be detected at that time as the agency has no way to analyze pattern variations.
· Sensors and meters are not asset managed.
	· The agency has little or no sensing and no telemetered meters – so there is either nothing to detect or little chance of detecting issues except retrospectively.

	
	44.IT Resilience and Data Security

(See also 36 – Flood and Emergency Response)


	44.1  How effectively does the agency ensure IT resilience and data security?
Note – this assessment focuses on water agency-specific issues.  Standard systems and data-center management criteria are not included.
	· The agency has conducted a threat assessment for its water resources and infrastructure and has complied with the IT implications.  The agency’s systems and back-up systems are beyond reach of floods or other weather related disaster.
· The agency has redundant systems available, and additional field applications such  as localized GIS, asset data, and emergency work crew scheduling are available as needed.


	· The agency has conducted a high level threat assessment and has complied with major findings.  Its systems are safe from weather related threats.
· The agency does not however have additional field-specific systems available.
	· The agency has taken steps to harden its systems and ensure redundancy but this does not extend as far as a threat assessment.  Therefore its systems may be vulnerable to a disaster. 
	· The agency has never really thought about IT resilience as a component of its emergency response.  It has no prepared position on this.
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