
Welcome 

The meeting will begin shortly, in the meantime please,

• Keep your phone muted during the meeting. 

• If you have a question/comment during the meeting type it in the chat box and it will be read and 
addressed during the Call to Public. 

• If you experience any technical difficulties, please contact ADWR Help Desk at 602-771-8444 or 
tickets@azwater.gov 
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
b. Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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Meeting Logistics 

• For guests joining online:
• Please keep your phone muted during the meeting. 
• Type your question/comment in the chat box and it will be read and addressed during the Call to Public

• During the Call to Public people will have the option to speak to the Council.

• This meeting is being recording and will be posted to ADWR’s website.

• With any technical difficulties please contact ADWR Help Desk at 602-771-8444 or 
tickets@azwater.gov 
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Total System Storage 44 25.62

Total System Storage 
(this time last year) 34 19.85
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Most Probable: 
3,573.68 feet

Probable Min:  
3,568.78 feet

End of CY 2023 Projections

Most Probable: 
3,589.09 feet

Probable Min:  
3,550.94 feet

End of CY 2024 Projections
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Most Probable: 
1,065.27 feet

Probable Min:  
1,064.74 feet

End of CY 2023 Projections

Most Probable: 
1,057.43 feet 

Probable Min:  
1,048.13 feet

End of CY 2024 Projections
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Supplemental EIS Process Update

• Reclamation continues to work on the Supplemental EIS to the 2007 
Interim Guidelines and DCP, which was withdrawn in May.
• Modeling the Lower Basin proposal.
• New Draft SEIS anticipated in October.
• Will provide coverage for the remaining interim period.
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Post-2026 NEPA Scoping Comments

ADWR signed two scoping comment letters, which were submitted to the Bureau of 
Reclamation on August 15th:
• A Basin States letter, together with the Principals from the six other states

• “The Basin States have a unique interest in the management of the Colorado River.”
• “The unprecedented challenges we face require greater collaboration to achieve sustainable 

solutions.”
• “Collaboration with Mexico is also critical.”

• A letter from ADWR 
• “…the burdens associated with protecting the Colorado River System should not fall 

disproportionately on any particular state, sector, or water user.”
• If there is implementation of a storage or conservation framework, AZ will also require an 

intrastate framework.
• Post-2026 GLs must ensure water user practices are updated to minimize waste throughout the 

Basin.
Letters are available at:  https://new.azwater.gov/how-do-i/find-info/colorado-river-shortage-preparedness

13GUAC Update – September 2023
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James Heffner
Phone: 602.771.8411
Email: jheffner@azwater.gov 

Emily Young
Phone: 602.771.8516
Email: eyoung@azwater.gov 

Colorado River Conditions:
new.azwater.gov/crm/dashboard

Website: new.azwater.gov
Twitter: @azwater 

Questions?
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2024 Preliminary AWBA 
Plan of Operation

Rebecca Bernat, Ph.D., Manager

Phoenix AMA Groundwater Users Advisory Council
September 21, 2023



Credit Development
• No Excess CAP water available to AWBA

• Goals achieved through other means
 Long-term Storage Credit (LTSC) purchases

 Intentionally Created Surplus (ICS) Firming Credits

2024 Preliminary Plan of Operation

1709/21/2023
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Funding for 2024 Plan of Operation
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AWBA CAWCD AWBA CAWCD Water 
Storage

Developed 
Credits

Withdrawal Fees

Phoenix AMA1 1,728,924$   1,728,924$   0 5,638

Tucson AMA2 764,006$       764,006$       0 2,120

Water Storage Tax3

Phoenix AMA4 3,321,000$   3,321,000$   0 9,260
Pinal AMA 0 0

Tucson AMA2 7,818,000$   7,818,000$   0 21,740
Total 0 38,758

1 Funds  used to develop ICS Fi rming Credi ts  at $276/AF pursuant to AWBA’s  2019 IGA with the Community. 
Developed credi ts  include a  10% loss  factor.

3 Carryover from funds  reserved by the CAWCD Board of Di rectors  for AWBA LTSC purchases  in 2021 and 2022.

2 The purchase rate of $360 per LTSC i s  based on Tier 3 CAP water rate for 2024.

4 The purchase rate of $359 per LTSC i s  based on Tier 3 CAP water rate for 2024.

Funding Source
Estimated Funds Available Estimated Funds Utilized Estimated Credits (AF)

 $             13,631,930  $             13,631,930 

09/21/2023


Need update-Appendix A

		Year		Firming Credits Developed 						Firming Credits Used in 2023 (AF)				Remaining Balance (AF)

				Firming Credits Developed (AF)		Cost/AF		Total Cost		Through CY 20221		CY 20232

		2015		16,000		$157.00		$2,512,000		6,429		9,571		0

		2016		12,000		$161.00		$1,932,000		0		5,429		6,571

		2017		7,000		$164.00		$1,148,000		0		0		7,000

		2018		9,000		$160.00		$1,440,000		0		0		9,000

		Total		44,000				$7,032,000		6,429		15,000		22,571

		1 Based on CAWCD’s final accounting of 2022 water orders

		2 Estimates for 2023 CAP water availability provided by CAWCD, assuming full water orders for NIA contracts issued in 2022.



Firming Proposal for the Gila River Indian Community for Shortage Year 2023 - Tier 2a	




Table 1 in APO

		Funding Source		Estimated Funds Available				Estimated Funds Utilized				Estimated Credits (AF)

				AWBA		CAWCD		AWBA		CAWCD 		Water Storage		Developed Credits

		Withdrawal Fees

		Phoenix AMA1		$   1,728,924				$   1,728,924				0		5,638

		Tucson AMA2		$   764,006				$   764,006				0		2,120

		Water Storage Tax3

		Phoenix AMA4				$   3,321,000				$   3,321,000		0		9,260

		Pinal AMA 										0		0

		Tucson AMA2				$   7,818,000				$   7,818,000		0		21,740

		Total		$   13,631,930				$   13,631,930				0		38,758

		1 Funds used to develop ICS Firming Credits at $276/AF pursuant to AWBA’s 2019 IGA with the Community. Developed credits include a 10% loss factor.

		2 The purchase rate of $360 per LTSC is based on Tier 3 CAP water rate for 2024.

		3 Carryover from funds reserved by the CAWCD Board of Directors for AWBA LTSC purchases in 2021 and 2022.

		4 The purchase rate of $359 per LTSC is based on Tier 3 CAP water rate for 2024.

														33,120





Tab 2 in APO



		Objective and Location		Estimated Credits Available as of 
Dec 31, 20231		Estimated Credits Used in 2024		Estimated Credits Remaining as of 
Dec 31, 2024

				Acre-feet

		CAP M&I Firming (4-cent tax)		2,329,457		0		2,329,457

		Phoenix AMA		1,582,453		0		1,582,453

		Pinal AMA		234,791		0		234,791

		Tucson AMA		512,213		0		512,213

		On-River M&I Firming (gen. fund)		403,830		0		403,830

		Tribal Settlement Obligations: 2		162,176		6,153		156,023

		Community - 15,000 AFY		162,176		6,153		156,023

		     LTSCs		105,390		0		105,390

		     Firming Credits		22,996		6,153		16,843

		     ICS Firming Credits		33,790		0		33,790

		WMAT - 3,750 AFY		0		0		0

		Hualapai - 557.5 AFY		0		0		0

		Future Settlements- 4416.5 AFY		0		0		0

		Federal Assistance (SAWRSA) 		34,102 		0		34,102

		Groundwater Mgmt. 3 (W/Fees)		777,591		0		777,591

		Phoenix AMA		251,411		38,475		212,936

		Pinal AMA		417,706		-43,225		460,931

		Tucson AMA		108,474		4,750		103,724

		Shortage Reparations 4		109,489		0		109,489

		Phoenix AMA		20,642		0		20,642

		Pinal AMA		60,507		0		60,507

		Tucson AMA		28,340		0		28,340

		Pinal Redirect Credits 5		14,125		0		14,125

		Interstate - SNWA		613,846		0		613,846

		Phoenix AMA		60,021		0		60,021

		Pinal AMA		440,241		0		440,241

		Tucson AMA		113,584		0		113,584

		1 Includes all credits accrued and utilized through 2023

		2 The White Mountain Apache Tribe Water Rights Quantification Act enforceability date is December 30, 2027. The Hualapai Tribe settlement enforceability date is April 15, 2029.

		3 Withdrawal Fee LTSCs may be used for CAP M&I firming and/or Tribal settlement obligations if needed.

		4 LTSCs accrued pursuant to Arizona-Nevada Shortage-Sharing Agreement executed in 2007.

		5 Credits accrued from water provided to Pinal AMA GSFs at full cost to the GSF operators. 



updated on Aug 29, 2022	






Firming for 2024
• Tier 1 Shortage condition

• Tribal firming obligation for the Gila River Indian Community (Community): 6,153 AF
 Firming Proposal for the Community - Tier 1 Shortage in 2024:

• No firming for CAP M&I or on-River (sub)contractors

No request for Intentionally Created Unused Apportionment
19

Distribution of Credits

Remaining 
Balance (AF)

Year 
Firming Credits 

Developed CY 2022 CY 2023 CY 2024
Through CY 

2024

2015 16,000 6,429 9,571 0
2016 12,000 5,004 6,153 843
2017 7,000 7,000
2018 9,000 9,000

TOTAL 44,000 6,429 14,575 6,153 16,843

Firming Credits Utilized (AF)Firming Credits 
Developed (AF)

09/21/2023


March estimates

		Table 1. Firming Plan for Gila River Indian Community for Shortage Year 2024 - Tier 1 Shortage Condition

				Firming Credits Developed (AF)						Firming Credits Utilized (AF)						Remaining Balance (AF)

		Year 		Firming Credits Developed		Cost/AF		Total Cost		Through
CY 2022		CY 2023		CY 2024		Through CY 2024								* Preliminary data based on 1.67 MAF CAP diversion; 5kaf increase from 2023 M&I orders.

		2015		16000		$157		$2,512,000		6429		9571				0

		2016		12000		$161		$1,932,000				5004		6996		0

		2017		7000		$164		$1,148,000						2450		4550

		2018		9000		$160		$1,440,000								9000

		TOTAL		44000				$7,032,000		6429		14575		9446		13550

		Table 2. Firming Plan for Gila River Indian Community for Shortage Year 2024 - Tier 2a Shortage Condition

				Firming Credits Developed (AF)						Firming Credits Utilized (AF)						Remaining Balance (AF)

		Year 		Firming Credits Developed		Cost/AF		Total Cost		Through
CY 2022		CY 2023		CY 2024		Through CY 2024

		2015		16000		$157		$2,512,000		6429		9571				- 0

		2016		12000		$161		$1,932,000				5004		6996		0

		2017		7000		$164		$1,148,000						7000		0

		2018		9000		$160		$1,440,000						1004		7996

		TOTAL		44000				$7,032,000		6429		14575		15000		7996



		Table 3. Firming Plan for Gila River Indian Community for Shortage Year 2024 - Tier 2b Shortage Condition

				Firming Credits Developed (AF)						Firming Credits Utilized (AF)						Remaining Balance (AF)

		Year 		Firming Credits Developed		Cost/AF		Total Cost		Through
CY 2022		CY 2023		CY 2024		Through CY 2024

		2015		16000		$157		$2,512,000		6429		9571				0

		2016		12000		$161		$1,932,000				5004		6996		0

		2017		7000		$164		$1,148,000						7000		0

		2018		9000		$160		$1,440,000						21
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		TOTAL		44000				$7,032,000		6429		14575		14017		8979

Updated







Prelim data from CAP



				Preliminary 2024  Shortage & Firming Estimates*

						NIA Pool A Shortage %		M&I Shortage %		GRIC Firming (AF)

				Tier 1		63%		0%		                9,446

				Tier 2a		100%		0%		             15,000

				Tier 2b		100%		6%		             14,017

tc={BCC8D758-7C92-4B14-8CF4-28B768B26B13}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924
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				Tier 3		100%		15%		             12,793

				* For initial planning purposes only. Based on 1.67 MAF CAP diversion; 5kaf increase from 2023 M&I orders.  3/16/23 [kcs]

Updated 







September estimates

		Table 1. Firming Plan for Gila River Indian Community for Shortage Year 2024 - Tier 1 Shortage Condition



		Firming Credits 
Developed (AF)								Firming Credits Utilized (AF)						Remaining Balance (AF)

		Year 		Firming Credits Developed		Cost/AF		Total Cost		CY 2022		CY 2023		CY 2024		Through CY 2024

		2015		16,000		$157		$2,512,000		6,429		9,571				0

		2016		12,000		$161		$1,932,000				5,004		6,153		843

		2017		7,000		$164		$1,148,000								7,000

		2018		9,000		$160		$1,440,000								9,000

		TOTAL		44,000				$7,032,000		6,429		14,575		6,153		16,843
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Estimated Firming Volumes thru 2024
Estimated Credits Available as of 

Dec 31, 20231 Estimated Credits Used in 2024
Estimated Credits Remaining as of 

Dec 31, 2024

CAP M&I Firming (4-cent tax) 2,329,457 0 2,329,457
Phoenix AMA 1,582,453 0 1,582,453
Pina l  AMA 234,791 0 234,791
Tucson AMA 512,213 0 512,213

On-River M&I Firming (gen. fund) 403,830 0 403,830
Tribal Settlement Obligations: 2 162,176 6,153 156,023

Community - 15,000 AFY 162,176 6,153 156,023
     LTSCs 105,390 0 105,390
     Firming Credits 22,996 6,153 16,843
     ICS Firming Credits 33,790 0 33,790

WMAT - 3,750 AFY 0 0 0
Hualapai  - 557.5 AFY 0 0 0

Future Settlements- 4416.5 AFY 0 0 0
Federal Assistance (SAWRSA) 34,102  0 34,102
Groundwater Mgmt. 3 (W/Fees) 777,591 0 777,591

Phoenix AMA 251,411 38,475 212,936
Pina l  AMA 4 417,706 -43,225 460,931
Tucson AMA 108,474 4,750 103,724

Shortage Reparations 5 109,489 0 109,489
Phoenix AMA 20,642 0 20,642
Pina l  AMA 60,507 0 60,507
Tucson AMA 28,340 0 28,340

Pinal Redirect Credits 6 14,125 0 14,125
Interstate - SNWA 613,846 0 613,846

6 Credits accrued from water provided to Pinal AMA GSFs at full cost to the GSF operators. 

Objective and Location
Acre-feet

1 Includes all credits accrued and utilized through 2023
2 The White Mountain Apache Tribe Water Rights Quantification Act enforceability date is December 30, 2027. The Hualapai Tribe settlement enforceability date is April 15, 2029.
3 Withdrawal Fee LTSCs may be used for CAP M&I firming and/or Tribal settlement obligations if needed. 

5  LTSCs accrued pursuant to Arizona-Nevada Shortage-Sharing Agreement executed in 2007.

4 Up to 43,225 LTSCs could be credited to the AWBA's account in the Pinal AMA, pursuant to the Lower Basin Drought Contingency Plan (“LBDCP”) Implementation Plan: Agreement to Exchange Long-Term 
Storage Credits between AWBA and the City of Avondale; City of Chandler; City of Goodyear; City of Peoria; City of Phoenix; City of Scottsdale; City of Tucson; Freeport Minerals Corporation; and EPCOR Water 
Arizona Inc. 
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Need update-Appendix A

		Year		Firming Credits Developed 						Firming Credits Used in 2023 (AF)				Remaining Balance (AF)

				Firming Credits Developed (AF)		Cost/AF		Total Cost		Through CY 20221		CY 20232

		2015		16,000		$157.00		$2,512,000		6,429		9,571		0

		2016		12,000		$161.00		$1,932,000		0		5,429		6,571

		2017		7,000		$164.00		$1,148,000		0		0		7,000

		2018		9,000		$160.00		$1,440,000		0		0		9,000

		Total		44,000				$7,032,000		6,429		15,000		22,571

		1 Based on CAWCD’s final accounting of 2022 water orders

		2 Estimates for 2023 CAP water availability provided by CAWCD, assuming full water orders for NIA contracts issued in 2022.



Firming Proposal for the Gila River Indian Community for Shortage Year 2023 - Tier 2a	




Table 1 in APO

		Funding Source		Estimated Funds Available				Estimated Funds Utilized				Estimated Credits (AF)

				AWBA		CAWCD		AWBA		CAWCD 		Water Storage		Developed Credits

		Withdrawal Fees

		Phoenix AMA1		$   1,728,924				$   1,728,924				0		5,638

		Tucson AMA2		$   764,006				$   764,006				0		2,120

		Water Storage Tax3

		Phoenix AMA4				$   3,321,000				$   3,321,000		0		9,260

		Pinal AMA 				$   -						0		0

		Tucson AMA2				$   7,818,000				$   7,818,000		0		21,740

		Total		$   13,631,930				$   13,631,930				0		38,758

		1 Funds used to develop ICS Firming Credits at $276/AF pursuant to AWBA’s 2019 IGA with the Community. Developed credits include a 10% loss factor.

		2 The purchase rate of $360 per LTSC is based on Tier 3 CAP water rate for 2024.

		3 Carryover from funds reserved by the CAWCD Board of Directors for AWBA LTSC purchases in 2021 and 2022.

		4 The purchase rate of $359 per LTSC is based on Tier 3 CAP water rate for 2024.

														33,120





Tab 2 in APO



		Objective and Location		Estimated Credits Available as of 
Dec 31, 20231		Estimated Credits Used in 2024		Estimated Credits Remaining as of 
Dec 31, 2024

				Acre-feet

		CAP M&I Firming (4-cent tax)		2,329,457		0		2,329,457

		Phoenix AMA		1,582,453		0		1,582,453

		Pinal AMA		234,791		0		234,791

		Tucson AMA		512,213		0		512,213

		On-River M&I Firming (gen. fund)		403,830		0		403,830

		Tribal Settlement Obligations: 2		162,176		6,153		156,023

		Community - 15,000 AFY		162,176		6,153		156,023

		     LTSCs		105,390		0		105,390

		     Firming Credits		22,996		6,153		16,843

		     ICS Firming Credits		33,790		0		33,790

		WMAT - 3,750 AFY		0		0		0

		Hualapai - 557.5 AFY		0		0		0

		Future Settlements- 4416.5 AFY		0		0		0

		Federal Assistance (SAWRSA) 		34,102 		0		34,102

		Groundwater Mgmt. 3 (W/Fees)		777,591		0		777,591

		Phoenix AMA		251,411		38,475		212,936

		Pinal AMA 4		417,706		-43,225		460,931

		Tucson AMA		108,474		4,750		103,724

		Shortage Reparations 5		109,489		0		109,489

		Phoenix AMA		20,642		0		20,642

		Pinal AMA		60,507		0		60,507

		Tucson AMA		28,340		0		28,340

		Pinal Redirect Credits 6		14,125		0		14,125

		Interstate - SNWA		613,846		0		613,846

		Phoenix AMA		60,021		0		60,021

		Pinal AMA		440,241		0		440,241

		Tucson AMA		113,584		0		113,584

		1 Includes all credits accrued and utilized through 2023

		2 The White Mountain Apache Tribe Water Rights Quantification Act enforceability date is December 30, 2027. The Hualapai Tribe settlement enforceability date is April 15, 2029.

		3 Withdrawal Fee LTSCs may be used for CAP M&I firming and/or Tribal settlement obligations if needed. 

		4 Up to 43,225 LTSCs could be credited to the AWBA's account in the Pinal AMA, pursuant to the Lower Basin Drought Contingency Plan (“LBDCP”) Implementation Plan: Agreement to Exchange Long-Term Storage Credits between AWBA and the City of Avondale; City of Chandler; City of Goodyear; City of Peoria; City of Phoenix; City of Scottsdale; City of Tucson; Freeport Minerals Corporation; and EPCOR Water Arizona Inc. 

		5  LTSCs accrued pursuant to Arizona-Nevada Shortage-Sharing Agreement executed in 2007.

		6 Credits accrued from water provided to Pinal AMA GSFs at full cost to the GSF operators. 



updated on Aug 29, 2022	






Email: rbernat@azwater.gov

Website: https://waterbank.az.gov

Questions?

2109/21/2023

mailto:rbernat@azwater.gov
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
b. recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair



Year 2018 2019 2020 2021 2022 2023 2024

WMAP
Fee $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 Max. $2.00

Collected $217,989 $190,473 $192,269 $189,094 $204,201 N/A

Admin & 
Enforcement

Fee $0.50 $0.50 $0.50 $0.50 $0.50 $0.50
Min. $0.50 
Max. $1.00

Collected $435,978 $380,986 $385,250 $380,914 $408,401 N/A

Water Bank
Fee $2.50 $2.50 $2.50 $2.50 $2.50 $2.50 $2.50

Collected $2,179,890 $1,904,932 $1,925,479 $1,904,572 $2,042,004 N/A

Total
Fee $3.25 $3.25 $3.25 $3.25 $3.25 $3.25 TBD

Collected* $3,047,255 $2,691,035 $2,730,644 $2,731,949 $2,867,164 N/A

PHOENIX ACTIVE MANAGEMENT AREA
Groundwater Withdrawal Information

*In addition to WMAP, Admin & Enforcement and Water Bank, amount includes late fees, recovery wells fee, and Water Quality Fund fee



Current Balance: $709,336
Encumbered/committed:  $392,396

Remaining Balance:  $316,940 
(If APW is renewed for $75K and WCMP is renewed for $216K, the remaining balance would be $25,940)

Water Management Assistance Program Fund:
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Fee $3.25 $3.25 $3.25 $3.25 $3.25 $3.25 TBD

Collected* $3,047,255 $2,691,035 $2,730,644 $2,731,949 $2,867,164 N/A

PHOENIX ACTIVE MANAGEMENT AREA
Groundwater Withdrawal Information

*In addition to AMWP, Admin & Enforcement and Water Bank, amount includes late fees, recovery wells fee, and Water Quality Fund fee
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ADWR Phoenix AMA
GUAC Meeting

Lisa Townsend, Director

Pam Justice, Sr. Coordinator
September 21, 2023 





WHAT WE DO
 

Arizona Project WET builds water-literate leaders, educators, professionals, and stewards. 

We do this by hosting teacher professional development workshops that deepen water-related 
content knowledge and support evolving instructional practice. 

We offer direct student and community outreach that inspires and engages through relevant, water-
focused experiences and we use our expertise as educators to connect community water stewards 

and the K-12 education system.

Our programs are in the classroom, in “the field”, online, and in blended learning formats.

We have resources for educators, students, and community members.

https://projectwet.arizona.edu/what-we-do/overview#educators
https://projectwet.arizona.edu/what-we-do/overview#students
https://projectwet.arizona.edu/what-we-do/overview#community


The purpose of this program is to educate K-12 students about their interconnected 
water resources and their importance to Arizona’s future in support of Phoenix 
AMA’s statutory goal of safe yield. Project goals are to work towards an 
understanding of:

• Surface water in terms of a watershed’s components, its dynamics, and its role 
in the hydrologic cycle. 

• The groundwater system in terms of its components, composition, and its role 
in the hydrologic cycle.

• The effect of snowpack on water flow in a watershed
• The movement of water through diverse substrates 
• Surface water and groundwater rights in the Arizona 
• Surface water management through containment and distribution 
• Colorado River system allocations and uses.
• The Central Arizona Project and the Shortage Sharing Agreements on the 

Colorado River
• Groundwater recharge and the Arizona water bank
• Water reuse and augmentation
• Water Conservation Technology
• The Engineering Design Process 

Funds granted by this contract will be used to develop and conduct curriculum 
components, STEM lessons, water saving projects and professional development for 
teachers. This funding will also expand existing programs to the entire Phoenix AMA 
region.

ENGAGE  EXPLORE  EXPLAIN

Arizona Project WET’s instructional 

practices have students doing, exploring, 

discovering and explaining, which is in 

perfect alignment with the Arizona 

Science Standards approach. We help 

students figure out how their world 

works and make sense of phenomena in 

the natural world. Arizona Project WET 

lessons provide real world relevancy that 

makes learning engaging, interesting, 

and action-oriented for Arizona students 

at all grade levels.





Teacher Professional Development

Task 3: 2.0 Teacher One-day Workshops

APW shall conduct two one-day workshops focused on the Project WET Curriculum and Activity Guide 
version 2.0, modeling interdisciplinary inquiry-based lessons, potentially reaching 50 teachers. 

Task 2: Teacher 2-Day Academy

APW shall conduct one two-day 
academy targeted to engage 25 
teachers in learning new STEM-
oriented instructional practices and 
systems thinking. Teachers will leave 
this workshop with practical STEM 
applications to utilize in their 
classrooms and, as participants, will 
receive implementation support in the 
classroom from APW.

Task 1: Teacher Multi-Day Academy

APW shall conduct a multi-day academy, potentially 
reaching 30 teachers from the Phoenix AMA. Teachers will 
improve their skills in engaging students in real-world and 
relevant science, technology, engineering, and math 
learning that focuses on systems thinking and problem 
solving. They will leave these workshops with practical 
applications of these concepts to utilize in their classrooms 
and as participants, will receive implementation support in 
the classroom from APW.



Task 1 – SRP
June 19 – 23 
12 Teachers 

impacting 1,270 students

Task 2 – CAP 
June 5 – 6 

11 Teachers 
impacting 1,255 students

Task 3 – Ongoing
2022 – 2023 Academic Year 

163 Teachers 
impacting 4,401 students

Teacher Professional Development



Teacher Knowledge Gain



Direct Student Outreach

Task 4: Water Scene Investigations Programs
These STEM units engage students in collecting data through a scientific process and calculating water savings based on 
the installation of water efficient technology. Arizona Project WET Program Coordinators will support teachers who 
attend our professional development sessions in facilitating these STEM units in their classrooms. APW facilitators will 
work with at least ten teachers to implement these real-world and relevant STEM units with their students.

Task 4 – Delivered to 25 students in 2 classes changing 10 aerators for a total combined annual savings of 27,395 gallons

Task 5: Engineering Design Process
The E in STEM is the most difficult subject to incorporate for most teachers. APW will support teachers who attend our 
professional development sessions in facilitating the design of a model of the Central Arizona Project, which brings water 
uphill 2900 feet across 336 miles to Tucson. APW facilitators will work with at least five teachers to implement these real-
world and relevant STEM units with their students.

Task 5 – Delivered to 11 teachers impacting 1,255 students 



Task 6:  The Groundwater System 
The groundwater system is one of Arizona’s most important water reserves. Increasingly, in many areas of the state, 
we are even managing water storage using the groundwater system. Arizona students need to understand this system 
as a crucial part of the water cycle to ensure that, as decision makers, we manage this resource for future 
prosperity. APW will conduct groundwater presentations in at least five teachers’ classrooms. 

Task 6
Delivered to 56 classes 

impacting 1,491 students



Task 7:  Riparian Area Investigations
In addition, students need to understand the value of water to all life. APW will support field investigations at Rio 
Salado Habitat Restoration Area, in partnership with Phoenix Parks and Recreation, if teachers can get their students 
there. APW will support at least five field days at Rio Salado. APW facilitators will work with at least five teachers to 
supplement instruction with real-world and relevant learning outside of the classroom.

Task 7 – Delivered one field day to 2 classes impacting 37 students



Groundwater 
Concepts

• Arizona’s unique hydrological cycle and its 
impact on groundwater

• The components and composition of the 
groundwater system

• How water moves through diverse substates 
within the ground

• Key terms: overdraft, subsidence, safe-yield, 
recharge, discharge 

• The importance of groundwater and impacts 
of human use



Let’s Keep the 
Knowledge FLOWING

CONTINUE
• Teacher Professional Development
• Arizona Water Festivals
• Groundwater Conservation Education

NEW & IMPROVED
• Rainwater Harvesting
• WSI– Program Evolution

INVEST IN ENGAGEMENT
• Models 
• Engaging, User-Friendly, and Timely 

Web-Based Communication



Activity Amount Detail
Water Festival 15,000.00$ Funding would be used to support Water festivals within the Phoenix AMA

Groundwater presentations 11,000.00$ 
Funding would be used to deliver 20 groundwater presentations for 4th 
grade classes, and  15 groundwater presentations for 6th grade classes.

Model refresh and replace 2,800.00$   
Funding would be used to purchase a new groundwater model and refresh 
existing models for delivery of water festivals and groundwater 

Multi day teacher workshop 11,200.00$ 
Funding to support the delivery of up to 4 multiday Teacher workshops 
covering the Phoenix AMA

Program development $35,000.00

Funding is requested to support the development of a Rainwater 
Harvesting program including running 1 pilot of the new program in the 
Phoenix AMA.  Funding is also requested to support the redevelopment of 
the WSI program including running 1 pilot of the updated program in the 
Phoenix AMA

Total Funding Requested 75,000.00$ 



We gratefully acknowledge your support and appreciate 
your further consideration.

Arizona Project WET in respectfully requests:

$75,000 over a period of 12 months to meet and grow our goals in partnership with Arizona Department of 

Water Resources, Groundwater Users Advisory Council, in the Phoenix Active Management Area. 

Thank you, Chairman Frank Fairbanks, Vice Chairman Stephen Bales, Stephen Cleveland, and Leslie Meyers. 



Contact Information
Lisa Townsend
Director 
Arizona Project WET  
lisatownsend@arizona.edu
520-621-1092

Pamela Justice
Education Coordinator, Sr.
Arizona Project WET
pjustice@arizona.edu 
602-418-0471

@AZProjectWET

@ArizonaProjectWET

@arizonaprojectwet

mailto:pjustice@arizona.edu
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair





Chris Fredman

Over 25 years experience

Certified Landscape Irrigation Auditor

Arizona irrigation contractor



The WCMP was originally established 

in 1991 to provide water users in the 

Phoenix AMA with technical irrigation 

services as a tangible benefit from the 

1987 pump tax.



• 40 Standard irrigation system 
evaluations

• 20 Technical & BMP Services

• 4 Outreach / Promotional
    Activities

ANNUALLY



STANDARD IRRIGATION
SYSTEM EVALUATION

Assess various technical components 
and managerial strategies of an 
irrigation system. Ultimately, a 
determination of the irrigation 
efficiency is established and when 
plausible, strategies for improvement 
are developed and discussed with the 
grower.



TECHNICAL & Ag BMP 
SERVICES

Services are designed to aid growers 
with a specific aspect of irrigation 
water management. Technical 
requests include flow rate 
measurements, irrigation scheduling, 
and Ag BMP enrollment.



PROMOTIONAL & 
OUTREACH ACTIVITIES

An attempt to reach the public as well 
as maintain contact with past and 
future cooperators.  Activities include 
workshops, speaking engagements, 
public events, and newsletters.



COOPERATOR RESPONSES

“Thank you, I have literally saved half of my 
annual water use on my alfalfa as a result of 
working with you and the WCMP”

“knowing the uniformity of our sprinkler has 
helped us make changes to become more 
efficient and the crop has improved”

“Thanks Chris, I just used these points for a 
series on wise water use….”



PROGRAM BENEFITS

Fiscal Year 2021
 Cooperator Estimates

•      Impacted ~ 15,780 acres

•      Saved ~ 6,160 acre feet

•      ~ 22,000 house holds or over
          85,000 people



NEWSLETTER



Ag BMP Workshop



NRCS Intern IWM Training 
Workshop





• Standard Irrigation System 
Evaluation Report – 1st Page
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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W Gary Woodard
Water Resources Consulting



The water audit team
Gary C. Woodard, JD, MPP

Water Resources Consulting

Gary has 42 years experience in municipal water 
demand research, including 31 years at the 

University of Arizona, and 11 years as a 
consultant.  This includes 8 years of CII water 

audit work for Scottsdale and Tucson.
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Roger van Gelder, PE
Commercial Water Auditing

Over the past 25 years, Roger van Gelder has 
conducted water efficiency audits at hundreds of CII 
facilities, including for Scottsdale Water, Tucson 
Water, Seattle Public Utilities, and the California 
Public Utilities Commission. 



Three major goals for all water audits:
• Help the customer save water and money
   

• Make them look good, and feel good about the process
  

• Quickly identify leaks and other cost-effective opportunities 
to significantly reduce water demand

  

Find the low-hanging fruit
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Underground
leak near
valve box

Reviewing data 
with water 
customer



Patterns in CII water audit findings
After conducting scores of CII audits, patterns emerged:
   

• Leaks in buried irrigation lines are:
• common (1 in 4 audits)
• large (5.5 AFY average)
• costly ($10K/year)

   

• When identified, leaks are quickly repaired
   

• Recommended equipment
     upgrades typically have a
     5-month payback period
   

• Identified potential water
     savings average 12% of
     total water use

65

Repair of underground
leak in irrigation line



Additional reasons to audit irrigation meters

Broken irrigation heads are common,
producing intermittent “leaks”.

Failure to seasonally adjust water schedules is also endemic.  
Tucson Water estimates that 30-50% of irrigation systems in its 
service area have significant leaks and/or irrigation scheduling 
problems.
  

These irrigation scheduling issues take several forms:
• chronic over-irrigation – too often or too long
• failure to adjust irrigation for precipitation, and
• failure to seasonally adjust the schedule  
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Project delays and extension due to pandemic 
and unexpected level of interest in audits

Silver lining – Many HOAs were already under economic stress.  Water 
and sewer bills were becoming an issue, which intensified during the 
recession.

In addition, growing drumbeat about megadrought, shortages on the 
Colorado River, declining Lake Mead levels created an atmosphere highly 
conducive to water conservation in general.

Audits promised to save HOAs
both money and water.



Budget request & supplemental funding sources
Request was for $162,960 to complete 60+ audits.
  

Award was for $120,000, with suggestion that I request the 
difference from the CAGRD.
  

CAGRD provided $10,000 to support pre-audit steps
  

Several water providers agreed to cost sharing to fund 
additional audits:
 Goodyear  $15,000
 Arizona Water Co. $10,000
 Chandler  $10,000
 Queen Creek  $  3,000
 Avondale  $  3,000
 Global Water  $  1,700
    $42,700



HOA/Irrigation Audits differ from CII audits

Pre-Analysis
• Several years of billing data and remote sensing were 

used to pre-screen potential sites for those most likely 
to have leaks and other irrigation issues

  

High-frequency Meter Logging
• ERT or logger data was gathered before the initial site 

visit for sites with suspicious usage levels and/or 
patterns of use

Concise Reports
• Short, heavily illustrated reports focused on the audit 

findings and recommendations
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Step 1 – Preliminary Analysis
Develop a database of irrigation meter customers for participating 
municipal providers that includes:
• five years of monthly billing data
• where available, hourly water use from AMR-equipped maters (generally 

40 days of hourly readings)
• Remote sensing images from Google Maps or Google Earth

Usage data were examined for:
• Increases in usage over time
• Spikes in usage
• Continuous flows over 24-hour periods
• Lack of expected seasonality
• Rough estimates of irrigation efficiencies
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Preliminary analysis begins with billing records
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Audit decision is based on several factors
These include:
  

• Date of 1st service
  

• Relative age of irrigation system
  

• Number of meters
  

• Total annual water use
  

• Months of billing record
  

• Seasonality (none, weak, moderate, strong)
  

• Trend over time
  

• Usage over last 12 mos. as % of previous 12 mos.
  

• Miscellaneous information and other factors



Step 2 – Recruitment and site visits
Based on this analysis, customers with suspected leaks and scheduling 
problems were identified and offered free audits, with a priority given 
to HOAs.

Sites agreeing to audits were typically visited twice during which:
• high-frequency loggers were attached to the irrigation meters
• data were downloaded and analyzed
• site was visually inspected for signs of leaks and broken heads
• conductivity readings were taken of all decorative water features and their 

source water, and
• ultrasonic meters possibly deployed to pinpoint leak locations

HOA common areas with a swimming pool
received additional inspections, beginning
With conductivity readings.
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Instruments installed
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• Meter loggers were installed on city 
meters with continuous flows but for 
which hourly ERT data was not available, 
or resolution was too low.

  

• Ultrasonic flow meters were deployed on 
critical lines where there was no meter.

  

• Conductivity meters were used to 
determine pool leaks, fountain issues, 
source water of puddles.

  



Step 3 – Analysis, report writing, follow-up
Audit findings are summarized in a succinct 6-page report.

Follow-up contact verify that necessary repairs and irrigation adjustments 
have been made.

Project effectiveness is measured by metrics that include:
• Estimates of water savings based on quantified leaks and broken heads
• Estimates of water savings based on adjusted irrigation schedules
• Statistical estimates of water savings based on pre- and post-audit billing data

Non-quantifiable measures of effectiveness include opportunities to build 
or strengthen working relationships between HOAs and their municipal 
water providers.
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Concise Reports
Customers receive a brief report that includes:
• Historical water use and costs analysis
• Detailed descriptions of water uses and efficiency issues by 

category
• Descriptions, charts, and photos of problems uncovered
• Proposed measures with estimated savings potential
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Follow-up Support included:
• HOA irrigation management BMPs
• Post-audit survey and summary 
• Smart controller purchase guide
     with decision tree
• Workshop on selecting and
     programming smart meters
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Participating providers and service areas
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• Arizona Water Company
• Apache Junction, Gold Canyon, Superior, White Tanks

• Avondale
• CAGRD
• Chandler
• Global Water
• Goodyear
• Queen Creek

• (no name), H2O Inc., Diversified Water
• Scottsdale



Summary of Audit Activity
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Number        Activity                          
   500+ Pre-analyses (billing & remote sensing data)
   120+ Sites identified for potential audits
     82  Unique sites visited
   120+ Site visits made
     80  Final reports
     51  Reports on HOAs (64% of total)
    187  Total recommendations made
      2.5 Recommendations per report
     67  Leaks detected
     84% Percent of sites with at least one leak detected



Non-HOA Common Area Sites
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Sites were highly diverse, and included:
• Schools
• Parks & aquatic centers
• Strip mall landscaping
• Church, cemetery, rest stop

Sites also varied greatly in size and complexity, from 1 meter to 
over 20 meters, including sites with 57 and 74 meters.
  

The pre-analysis skewed selected sites towards those with more 
meters.



Summary of Audit Findings
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379,447  Annual water use (Kgals)
1,164.5  Annual water use (AFY)
   

  70,087  Potential savings (Kgals)
   215.1  Potential savings (AFY)
     20 %  Percent water savings
   

$2,341,599  Annual water bills
$   375,892  Potential savings
$     10,000  Average potential savings
     17%  Percent monetary savings



HOA/Irrigation audits vs CII audits
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Our proposal to ADWR posited that focusing on HOAs and performing pre-
analysis of potential audit sites would increase the frequency and relative 
size of uncovered leaks and other water use inefficiencies compared to CII 
audits.  Here is what we found:
  

Audit Metric   CII Audits     HOA/Irrig. Audits                          
Water savings        12% 20%  (67% greater)
Monetary savings       10% 17%  (70% greater)
Irrigation meter leak(s)       25% 47%  (88% greater)
   
  

These statistics support our pre-audit assumptions.  The pre-analysis led to 
our focusing on sites with “red flags” in historic use patterns, thereby 
increasing the frequency of leaks.
  

These audit results are consistent with the belief that HOA common areas 
are more likely to have leaks and other inefficiencies than CII customers, but 
they do not prove this.
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33 

5 4 2 

21 

16 

Recommendations by Type

Repair Leaks Replace Controller
Reprogram Controller Enhance Controller
Repair/replace valves, emitters Other



Examples of “other” recommendations
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• Remove irrigation from areas with no landscaping
• Estimate potential water/money savings for removing some turf
• Install more meters and control valves
• Replace failed meter 
• Provide guidance on redoing an entire irrigation system
 



Broad observation – irrigation water use is increasing
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Questions?
• Identify customers with irrigation meters and 

low irrigation efficiencies
   

• Focus on HOA common areas
   

• Identify leaks, especially those with continuous 
flow

   

• Investigate other sources of leaks
   

• Make recommendations regarding repairs and 
upgrades to irrigation systems

   

• Follow up to verify actions taken and to 
quantify water savings

Deploying an ultrasonic flow meter at a 
pool to log unmetered flows



A frequent observation – over-irrigation of Rye grass
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A not unusual finding is that HOAs with winter Rye grass use as much or 
even more water in November as in the middle of summer.
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Rye grass is often heavily over-irrigated in November
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Example issues, traces from audits
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A surprising number of irrigation problems are obvious.

Leak at 
control valve

Flooded 
control box

Seeping 
irrigation head

Missing emitter



Others require a bit of detective work

Missing irrigation head by 
sidewalk resulted in flood 
irrigation (note pattern of 
green grass)

A simple metal rod with 
handle is useful for probing 

for underground leaks.

Jammed controller cover could not be 
opened, despite there being no lock. 
This may partially explain why the 
controller appears not to have been 
adjusted in over a year.



Meter traces are most useful 
diagnostics

High-frequency water flow traces can be obtained from three sources:
• ERT data from newer meters, 1-hour resolution, 3+ months
• Meter logging from MagneFlow loggers, 5-second resolution, 24 hours to weeks 

or months
• Ultrasonic meters, 10-second resolution, 24 hours to a week

When combined with historic monthly data and on-site observations, these 
traces often reveal detailed information about water use issues. 
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Hourly logging trace shows irrigation was suspended in late December, but a 
main line leak grew from 16.5 gph to 45.5 gph.

Classic growth in continuous leak over time



Example – Obvious and not-so-obvious leak at a park
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Trace appears to show 
that a growing leak has 
been repaired…

…but clipping the Y-
axis at 1,500 gph 

reveals there was a 
second leak.
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Evidence of several significant 
leaks in the recent past.

Another example of pre-audit 
leaks from hourly meter logs, 

lasting 4 and 3 days and 
averaging 25 gpm.

Recommendations may be based on pre-audit leaks
Sometimes there are no current leaks but maintenance or other 
recommendations are made based on a history of leaks.
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These traces reveal very heavy 
irrigation in late October and early 
November linked to over-seeding 
with winter Rye.

Evidence of over-irrigation of winter Rye in fall
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The customer 
explained which 
irrigation meter 
corresponded to 
different landscaped 
areas.

But these two 
irrigation meters are 
clearly feeding the 
same irrigation loop.

Confusion about which meters correspond to 
particular water uses is common
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1. One large and growing leak was repaired;

2. Another continuous leak was not repaired, and is growing;

3. Leak in irrigation line is rapidly growing

4. Lack of seasonality suggests there is no weather-based controller

One trace reveals four distinct problems



Spinoff Audits
Some municipal water providers requested and fully funded 
additional audits outside the Maricopa AMA:

• Arizona Water Co.: Audits for Casa Grande & Coolidge service 
  areas, plus a 3-year contract for audits across 
  all service areas

• Tucson Water: Audits of 9 HOA common areas; more coming
• Chandler:  Will begin audits of city facilities in Fall ’23;
   submitted WIFA proposal to fund more audits;
   also will begin CII audits in Fall ‘23
• Scottsdale:  Second 5-year contract for audits
• Avondale:  Submitted WIFA proposal to fund more audits

The value of HOA and other irrigation audits appears to be widely 
accepted, and the demand is high.
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council    
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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Meeting Agenda
1. Call to Order – Welcome & Introductions – Chair
2. Meeting Logistics – Joy Arevalo Vera, ADWR
3. Colorado River Update – Emily Young, ADWR

Emily will provide an update on Colorado River hydrology
4. Arizona Water Banking Authority – Rebecca Bernat, AWBA

Rebecca will present the AWBA 2024 Preliminary Plan of Operation
5. Discuss and Groundwater Withdrawal Fee Recommendation & WMAP

a. Review withdrawal fee rates and money collected in past five years, WMAP projects, and remaining balance – Melissa Sikes, ADWR 
Discuss and recommend to ADWR Director groundwater withdrawal fee rates for reporting year 2024 – Council
The Council will hear the current status of the WMAP fund and discuss and recommend the withdrawal fee rate for the upcoming reporting year

6. WMAP Project Updates and Funding Request Renewal
a. University of Arizona’s Arizona Project WET – Lisa Townsend, University of Arizona
b. East Maricopa Natural Resources Conservation District’s Water Conservation Management Program – Marnie Hunt, EMNRCD
The Council will hear updates and discuss requests for WMAP funding. Based upon such discussion, the Council may vote to make a recommendation 
to the director with respect to the proposed action

7. WMAP DCP Completed Project Presentations
       a. Gary Woodard – Water Resource Consulting’s Water Efficiency Audits for HOA Common Areas and Other Irrigation Customers
         – Gary Woodard, Water Resource Consulting
       b. Esser Design, L.L.C.’s Bringing the Groundwater System to Light through an Education Outreach Campaign/Video Series 
       Targeting Youth and Adults – Pam Esser, Esser Design, L.L.C.                                   
8. AMA Director Report – Natalie Mast, ADWR
            Natalie will provide an update on ADWR activities, including staffing, water supply & demand analyses, and the Governor’s Water Policy Council           
9. Call to the Council – Council
10. Call to the Public – Chair
11. Adjournment - Chair
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