DRAFT FOR DISCUSSION
SSRB Water Management Plan 10 Year Review: Data summary and analysis plan 
Updated September 18, 2017

WaterSMART has reviewed the data provided by AEP to the BRBC for use in the SSRB WMP 10-year review. This brief summarizes the data received and presents a draft plan for the analysis that could be conducted.  This brief is intended for discussion and finalization with the BRBC. 
Table 1 provides a summary of the data received from AEP in response to the data request submitted by the BRBC. 
Table 1: Summary of datasets available for analysis in the SSRB WMP 10-year review
	Source
	Data Type
	Dataset Provided

	AEP
	Water allocation and licensing data for the SSRB
	SSRB_2017_Master.xlsx
· All surface water licenses, registrations and temporary diversions active, expired and cancelled
· All surface water license preliminary certificates and temporary diversion applications
· All groundwater licenses, registrations and temporary diversions active, expired and cancelled
· All groundwater licenses, registrations and temporary diversion applications

	AEP
	Water allocation license transfers
	· Spreadsheet with all transfers and their details

	AEP
	Water Conservation Objective (WCO) data
	· Eighteen spreadsheets for individual river locations where recorded and computed natural flow data were used to assess how often flows have historically met or exceeded WCOs and Instream Objectives (IO)

	AEP
	Aquatic environment reports
	· Presentations regarding functional flows research
· South Saskatchewan Region Water Quality Management Framework

	AEP
	Water use data
	· Irrigation district gross annual diversions 1976-2016
· Bow commercial use records (monthly, by user 1995-2016)
· Old Man commercial use records (monthly, by user 1995-2016)
· Red Deer commercial use records (monthly, by user 1995-2016)
· City of Lethbridge gross and net diversions, and return-flows annually 2005-2014
· City of Calgary gross and net diversions, and return-flows annually 2005-2014
· City of Medicine Hat gross and net diversions, and return-flows annually 2005-2014
· Rural communities in Bow gross and net diversions, and return-flows annually 2005-2014
· Rural communities in Old Man gross and net diversions, and return-flows annually 2005-2014

	Water Survey of Canada
	Recorded flow data
	· Time series of recorded flows archived by the Water Survey of Canada for the same stations for which IO and WCO data were provided



Table 2 provides a summary of the proposed analysis. Where possible and relevant to the question, analysis will be broken-down by sub-basin as well as for the SSRB and will be on an annual and/or monthly basis. In many cases, the questions posed in Table 2 cannot be answered with quantitative analysis. As a result, a combination of interviews and workshop-based discussions will be held to obtain input on the question posed. If questions are highlighted in the following colours for the intended respondents(s):green for AEP; blue for AER; and magenta for the BACs. Additional data may be available for some questions and those are being requested by the BRBC. Data request items are highlighted in yellow in Table 2.
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Table 2: Summary of assessment questions in-scope and proposed methods of analysis
	Assessment question
	Proposed analysis
	Raw data
	Proposed parameters
	Will analysis address this?

	Recommendation 2.1 Establish a Limit on Water Allocations from the Bow, Oldman, South Saskatchewan River Sub-Basins 
“Alberta Environment no longer accept applications for new water allocations in the Bow, Oldman and South Saskatchewan River Sub-basins until the Minister of Environment specifies, through a Crown Reservation, how water not currently allocated is to be used. 
Water be allocated from the Crown Reservation only for:…..”

	1.1. How has the trend in water allocation and/or use changed in the years before and since the implementation?
	- Line graphs of licensed surface water volumes with trend line
- Mann-Kendall trend test(s) of cumulative allocations to determine if there has been a statistically significant trend change.
- Distribution of volumes by license purpose, and basin before and after plan implementation.
- 2-sided Kolmogorov-Smirnov test for new licenses before & after implementation to determine if changes in the distribution of volumes is statistically significant.
	SSRB license database for licenses issued during each period
	Bow
Oldman
South Sask.
Red Deer

Annual

1958-2007 vs. 2008-2017 for trends

Distribution tests based on 10-year periods before and after plan.
	Yes: analysis will help develop conclusions on whether trends have changed before and after the plan.

	1.2. Have there been any operational adaptations or options that may have had the unintended consequence of negating overall intended planned outcomes? (e.g., changes in TDL use; use of licence amendments and assignments; more of a draw on [unlicensed] groundwater?)
	- Same as above but for volumes of GW licenses, license amendments and assignments and TDLs.
- % of total water licensed as TDLs, GW and amendments/assignments.
- Trends in surface water licenses (same as above) broken down by diversion type and use.
	SSRB license database for licenses issued during each period
	Bow
Oldman
South Sask.
Red Deer

Annual

1958-2007 vs. 2008-2017 for trends
 
Distribution tests based on 10-year periods before and after plan.
	Partially: analysis will help develop conclusions on whether trends in “adaptations” as different license types or water sources have changed before and after plan implementation.

	1.3. Is adaptation happening without transparent identified performance monitoring / assessment or partner (WPAC) consultation?
	- Discussion with BACs.
	
	
	N/A

	1.4. How many Crown licences have been issued and for what use?
	- Table of crown licenses by purpose with number of licenses and total volume reported.
	SSRB license database for licenses issued during each period
	Bow
Oldman
South Sask
Red Deer

Total in each period of 1998-2007 vs. 2008-2017
	Yes: table will show a breakdown of crown licenses.

	1.5. What information is missing (data gaps, legal mechanisms?)
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	1.6a. Who (AEP vs. AER) is making regulatory decisions on water allocations? 
	- Table of number and total volumes of licenses, TDLs and other approvals by purpose and approval organization, including SW, GW and temporary licenses.
- Similar trend analysis as 1.1 to elucidate whether trends in approvals have changed over time.
	SSRB license database for licenses issued during each period
	Bow
Oldman
South Sask.
Red Deer

1958-2007 vs. 2008-2017 for trends

Distribution tests based on 10-year periods before and after plan.
	Yes: analysis will help develop conclusions on whether trends in who is issuing licences have changed before and after the plan.

	1.6b. Are both agencies (AER and AEP) using the same approval criteria?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	1.7. Have the Environmental Appeal Board decisions influenced any decisions made by AEP since the SSRB was enacted?
	- BRBC will make a data request to the EAB.
	
	
	N/A

	Recommendation 2.2 Future Water Allocation Limit in the Red Deer River Sub-Basin 
“When allocations in the Red Deer River Sub-basin reach 550,000 cubic decameters, a thorough review will be conducted to identify the maximum allocation limit.”

	2.1. How close is the basin to reaching the 550,000 dam3 limit?
	- Time series plot of cumulative allocations with horizontal limit bar of 550,000 dam3.
	
	Red Deer

Annually

1958 - 2016
	Yes: analysis will show trends in allocation relative to the threshold.

	2.2. When is the right time for closing the basin and what influence might that have on whether a 10% holdback is required?
	- Discussion with BACs.
	
	
	N/A

	Recommendation 2.3: Recommended Water Conservation Objectives (WCOs)
“Alberta Environment establish Water Conservation Objectives (WCOs) for the Bow, Oldman, and South Saskatchewan River Sub-basins. Any licenses issued for applications received after May 1, 2005 be subject to the following water conservation objective:” 
“Alberta Environment establish Water Conservation Objectives (WCOs) for the Red Deer River Sub-basin. Any licenses issued for applications received after May 1, 2005 be subject to the following water conservation objective:”

	3.1. The WCOs are intended to stop further degradation of the basin. Do we have evidence of this?
	- Trend analysis could be similar to item 1.1, but for observed flows for selected indicators and flows relative to WCOs (not just WCOs but also how close we might have gotten to exceeding a WCO without actually falling below the threshold)
	WCO database provided by AEP

WSC flow data accessed through HYDAT
	Bow
Oldman
South Sask
Red Deer

Mean, 10th percentile and 90th percentile annual flows compared to WCOs.

1958-2007 vs. 2008-2017 

Additional Flow indicators to be selected by BACs.
	[bookmark: _GoBack]Partially: No direct evidence of basin health is available, but we can look at flow compared to WCOs and trends in other key flow indicators from the body of work on “Indicators of hydrologic alteration (IAH)” for each reach. Could use the IAHs and assessment methods used in ARCA (2007).

	3.2a. In a heavily allocated closed basin, how often is a WCO relevant (because it is junior to most allocations)? 
	
	
	
	Partially: trend analysis in 3.1 will yield results on the frequency for which WCOs were achieved vs. violated.

	3.2b. Is there a more effective alternative?
	- Discussion with BACs
- Analysis of other IHAs in 3.1 could provide a basis to determine if one of these may be a better target.
	
	
	N/A

	3.3. How might WCOs need to be relaxed or revised to enable new storage to offer potential benefit to the basin?
	- Discussion with BACs
	
	
	N/A

	3.4. Are WCOs needed on more reaches, for example, some of the upper tributaries as mentioned in the SSRP?
	- BRBC will inquire regarding potential for the AEP IFN Directive to be used in this anlaysis (using Alberta Desktop Method).
- Discussion with BACs
	
	
	N/A

	3.5. How much of a role does unused allocation within existing licences play in the river for healthy aquatic ecosystems?
	- BRBC will inquire regarding potential to access data on reported water usage and/or existing analysis of how allocated uses compare to actual use.
	
	
	N/A

	Recommendation 2.5: Establishment of an Interbasin Water Coordinating Committee
“Form a committee to promote coordination of water management across the SSRB. The membership should include representation from the Watershed Planning and Advisory Councils….”

	4.1. Refresh the narrative on why the committee exists and whether it is effective.
	- Discussion with BACs
	
	
	N/A

	4.2. Does it have the right membership, mandate and accountability?
	- Discussion with BACs
	
	
	N/A

	4.3. Is it providing useful information to GoA? Could it be more useful to GoA?
	- Discussion with BACs
	
	
	N/A

	4.4. Is it representing the WPACs?
	- Discussion with BACs
	
	
	

	Recommendation 2.7: Use of Water Allocation Transfers, Water Conservation Holdbacks and Factors that Must be Considered When Making Decisions
“The Director is authorized to consider applications for transfers of water allocations.
The Director is authorized to withhold up to 10% of the volume of water being transferred, if it is considered to the in the public interest to protect the aquatic environment or to implement a water conservation objective.
The Director consider the Matters and Factors provided in this plan in making decisions on applications for licenses, preliminary certificates, approvals, or transfers of an allocation of water.”

	5.1a. How many times has the Transfer system been used? How many times has it been abandoned? 
	- Table showing count and list of completed transfers before and after implementation in each basin.
- BRBC will inquire regarding potential to access data on total requests made vs. those approved.
	Water license transfer database
	Red Deer
Bow 
Oldman
South Sask
SSRB total 

Total in each decade since 1958
	Partially: Data is available on use of the transfer system, but not how many times it has been abandoned.

	5.1b. Expected vs actual uptake of mechanism? Have there been excessive barriers raised?
	- Discussion with BACs
	
	
	N/A

	5.2. How onerous is the Transfer system? Should it be simplified or is it appropriately rigorous?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.3. How long does a typical transfer take from application to approval?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.4. What form of public notice is provided for each application?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.5. Does AEP offer a public list of water allocation licenses and transfers?
	- Discussion with AEP?
	
	
	N/A

	5.6 Is the application and approval process transparent and consistent?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.7. How often have transfers involved a change in purpose/timing/location? (including movement between tributaries and main stem, change from seasonal to year-round use)
	- Annual frequency of different kinds of changes in each basin (timing changes will highlight time of year; location changes will highlight whether movement was upstream or downstream).
- Volumes of water transferred by type of transfer in each basin.
	SSRB license database for licenses issued during each period
	Bow
Oldman
South Sask
Red Deer

Total/yr in each decade since 1958

Total volume per decade
	Yes: transfer trends over time will be shown.

	5.8a. Are the 10% holdbacks being used? 
	- Frequency, volume and location (compared to WCOs) of 10% hold-back. Data has flags for both 10% hold-back and WCOs.
	SSRB license transfer database for licenses issued during each period
	Bow
Oldman
South Sask
Red Deer

Total/yr in each decade since 1958
	Yes: Hold backs over time will be shown.

	5.8b. Are the 10% holdbacks actually putting water back into the river?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.8c. Is there an alternate mechanism to the holdback that would be more beneficial to developers and the aquatic ecosystem?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.9. There are water licence sharing assignments originally proposed as short term water shortage solutions between parties that do not go through approval process. Some of these are now becoming long term and should be looked at as permitted temporary transfer but this is not happening until someone complains. Allowing these long term assignments also raises some questions about the criteria for licences held in 'good standing'.
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.10. Is the Matters and Factors table useful in guiding decision making. Should the Matters & Factors tables pertaining to amendments and transfers be revisited?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.11. What information is missing (data gaps, legal mechanisms?)
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	5.12. Should all Transfers be managed in the same manner, or is there an opportunity to designate different types of transfers (as per the Water Allocation Transfer System Upgrade Project WATSUP 2009 Report)?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	SSRB transfer database
	Transfers are categories in the following manner: 
- Permanent vs. temporary
- Full vs. partial allocation
- Holdback vs. no holdback
	N/A

	5.13. Does there need to more clarity on the different between an Amendment and a Transfer?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	

	N/A

	Recommendation 2.8: Water Management Strategies:
“AENV and water users will pursue broad water management strategies to ensure water availability for economic development and the aquatic environment in the SSRB. 
2.8.1 Water Demand and Consumption 
2.8.2 Improved Dam Management to Protect the Aquatic Environment 
2.8.3 Protection and Management of Riparian Vegetation 
2.8.4 Flow Restoration in the Bow, Oldman and South Saskatchewan River Sub-basins 
2.8.5 Water Quality
2.8.6 Maintenance of the Red Deer River Sub-basins Aquatic Environment”

	6.1 Water Demand and Consumption (2.8.1)

	
	a. Have modeling capabilities been upgraded?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	
	b. Have innovations and improvements in water licensing and legislation to better match allocations with needs been explored?
	- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	
	c. Has the development of water markets and transfers been supported?
	- Trend analysis of water transfers may provide some proxy indicators on whether there is water trading occurring (see Theme 5).
- Discussion with BACs.
	
	
	N/A

	
	d. Have improvements in water conservation methods been encouraged?
	- Discussion with BACs.
- Discussion with AEP?
- Discussion with AER?
	
	
	N/A

	6.2 Improved dam management to protect the aquatic environment (2.8.2)

	
	a. Are post flood functional flows being released on GoA reservoirs?
	- Discussion with AEP?
	
	

	N/A

	6.3 Protection and management of riparian vegetation (2.8.3)

	
	a. The intent of the Aquatic and Riparian Condition Assessment for the main stem rivers of the SSRB (ARCA 2007) is to assist Alberta Environment and its partners in determining where to focus management efforts. To what extent has this been happening particularly from the perspective of effectively managing reach specific flow and water quality?
	- Could examine changes in IHAs for each reach between both periods and compare whether changes are statistically significant for each sub-basin.
- Discussion with BACs.

	
	
	N/A

	
	b. Review how AEP has worked in partnership with the WPACs to prepare watershed management plans to encourage healthy riparian environments.
	- Discussion with BACs.
- Discussion with AEP?
	
	
	N/A

	6.4 Flow restoration on the Bow, Oldman and South Sask. (2.8.4)


	
	a. Are license holders taking voluntary flow restoration actions, particularly during critical periods? 
	- BRBC will inquire regarding potential to access data on reported water usage and/or existing analysis of how allocated uses compare to actual use.
- Discussion with BACs.
	
	
	N/A

	
	b. Are discussions with senior priority license holders held? 
	- Discussion with AEP?
	
	
	N/A

	
	c. Has research been conducted to determine how flow restoration benefits the aquatic environment? 
	- Discussion with BACs.
- Discussion with AEP?
	
	
	N/A

	
	d. Have operating licenses for government dams and WCO conditions on diversion licenses been assessed? 
	- Discussion with AEP?
	
	
	N/A

	6.5 Water Quality (2.8.5)

	
	a. Has water quality been studied in more detail throughout the SSRB to assess land use impacts and develop beneficial management practices to mitigate these impacts?
	- Discussion with BACs.
- Discussion with AEP?
	
	
	N/A

	2.8.6 Maintenance of the Red Deer River Sub-basins Aquatic Environment

	
	No questions posed.
	
	
	
	N/A



