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Background: OFR Conceptual Diagram
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Rain present, but does not cause mounding reflected in diagram
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Alexander Valley FloodMAR Process

November through March
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Alexander Valley FloodMAR Process

April through October
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Russian River Flows Over 210 CFS Measured at Jimtown Gauge
(USGS 11463682) for Water Years 2016-2025
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Average Annual Recharge Targets L@Qﬁ
Pilot-At-Scale | Full Buildout Units
Field Operations
14.7 14.7 GPM/Ac
Assumed Recharge Rate (1) 0.1 0.1 AFD
Durations 36.0 36.0 Days
Volume per Acre 2.3 2.3 Ac-Ft/Ac
Alexander Valley Regional Operations
Estimated OFR fields 974 2,969 Acres
Estimated OFR fields simultaneous Operations 436 1,485 Acres
Total Volume 2,278 6,944 Ac-Ft
Maximum Regional Diversion Rate 15.8 54.5 CFS
'1. Rate estimated at this time.




Available days



				Water  Year		Winter Flow Volume Past Jimtown		Potential OFR Diversions				Operational OFR Diversions						Total Available OFR Diversion Days

						Acre-Feet		Acre-Feet		% (1)		Acre-Feet		% (1)		% (2)

				2016		2,739,178		45,974		1.7%		6,000		0.2%		13.1%		109

				2017		5,189,296		60,975		1.2%		6,000		0.1%		9.8%		155

				2018		787,914		21,549		2.7%		6,000		0.8%		27.8%		134

				2019		3,656,796		41,424		1.1%		6,000		0.2%		14.5%		108

				2020		684,660		23,288		3.4%		6,000		0.9%		25.8%		124

				2021		327,439		6,169		1.9%		6,000		1.8%		97.3%		76

				Median		1,763,546		32,356		1.8%		6,000		0.5%		20.1%		117

				1.  Percent of Russian River flows

				2.  Percent of Potential OFR Diversions





SASummary Oct25



				Pilot-At-Scale

						Service Area						SA02				SA09				SA11				SA12				Units

						Design Demand

										Total Service Area Acres		129				534				346				392				acres

										OFR Available Acres		92				525				68				289				acres

										Drip Application Rate		12.0		(5)		15.3				20.2				14.1				gpm/ac

						Pump

										Location(s)		SA-02 Well 1				SA-09 Well 3				SA-11 Well 1				SA-12 Well 1

										Capacity		1,500				2,000				1,500				2,000				GPM

										Casing		18				18				18				18				Inches

										Head		130				130				130				130				ft

										Power		100				125				100				125				HP

						Simultaneous Acres in Operation under OFR

								Minimum

										VFD		50%				50%				50%				50%

										Pumped Flows		750				1000				750				1000				GPM

										Acres Serviced		63				65				37				71				Acres

										% of Operations		68%				12%				55%				25%				%

								Minimum

										VFD		100%				100%				70%				100%

										Pumped Flows		1500				2000				1050				2000				GPM

										Acres Serviced		125				131				52				142				Acres

										% of Operations		136%				25%				77%				49%				%

						Mainline Pipe

										Design Capacity		1500				2000				2000				3000				GPM

										Nominal Pipe Size		16				18				18				24				Inches

										Maximum velocity		2.9				2.9				2.9				2.9				FPS

										Length		1800				2200				2300				4700				ft

						Point of Connections

								Number				2				1				1				4

										Capacity		POC1, POC2				POC3				POC1				POCV1, POCV2, POCV3, POCB1				GPM

				1		Assumes same as River Oaks

				2		Same well is used and pump is switched out at Full Buildout to 2000 gpm

				3		Some lands being fallowed reducing available OFR

				4		POC will be in Expansion Area

				5		Rate Estimated at this time



				Full Buildout

						Service Area						SA02				SA09				SA11				SA12

						Design Demand

										Total Service Area Acres		129				534				346				392				acres

										OFR Available Acres		111				530				207				341				acres

										Drip Application Rate		12.0		(5)		15.3				20.2				14.1				gpm/ac

						Design

								Pumps (Additional)

										Location		NA				SA-09 Well 2				NA				SA-12 Well 2

										Capacity						2,000								1,000				GPM

										Casing						18								12				Inches

										Head						130								130				ft

										Power						120								60				HP

												1,500				4,000				1,500				3,000

						Simultaneous Acres in Operation under OFR

								Minimum

												50%				50%				50%				50%

										Pumped Flows		750				2000				750				1500				GPM

										Acres Serviced		63				131				37		(6)		106				Acres

										% of Operations		57%				25%				18%				31%				%

								Maximum

										VFD		90%				100%				100%				100%

										Pumped Flows		1350				4000				1500				3000				GPM

										Acres Serviced		113				262				74				213				Acres

										% of Operations		102%				49%				36%		(7)		62%				%

								Point of Connections

												Expansion		(4)		POC2				Expansion		(4)		Expansion		(4)

				1		Assumes same as River Oaks

				2		Same well is used and pump is switched out at Full Buildout to 2000 gpm

				3		Some lands being fallowed reducing available OFR

				4		POC will be in Expansion Area

				5		Rate Estimated at this time

				6		Current coperations in play total 68  acres.  This design allows half those acres irrigated aat one time.

				7		Coverage for SA11 is lowe than for the other Service Areas.  Operations to cover the area will require a field under OFR continuously





Reservoir cost



						Project Name		County		Cost 		Expansion
 (Acre-ft)		Cost per Acre-Foot 
($/AF)		Reference

						San Luis Reservoir Expansion (Santa Clara Share)		Santa Clara		$435,000,000		$60,000		$7,250		KQED, 2024

						Soulajule Reservoir Expansion		Marin		$291,000,000		$20,000		$14,550		Point Reyes Light, 2024;  Marin Water, 2025a

						Kent Lake Expansion		Marin		$520,000,000		$20,000		$26,000		Marin Water 2025b





Design Summary Oct25



										Service Area		Summary		Cost Estimate

														Low		High

										SA02		Install 1-1,500 GPM Well, 100HP pumping equipment, 1,800 feet of 12" pipeline, 2 connections, elevated platform for equipment, 1 drip filter, 200 ft line extension from PGE. 		$829,000		$913,000

										SA09		Install 1-2,000 gpm, 1-125 HP pumping equipment, 2,200 feet of pipeline, 1 elevated platforms for equipment, 1 drip filters,1 PGE connections with 1,200 feet of line extension. 		$1,241,000		$1,394,000

										SA11		Install 1, 1,500 gpm well, 100 hp motor/pump, 2,000 feet of pipeline, elevated platform for equipment 1 drip filter, PGE connection with 160 feet of line extension.		$772,000		$876,000

										SA12		Install 1-2,000 gpm well, 1- 125 hp pumping system, 6,600 feet of pipeline, elevated platform for equipment, 1 drip system, pge connection with 300 feet of line extension.		$1,576,000		$1,805,000

										Totals				$4,418,000		$4,988,000





PumpSizingOct25





				Serv. Areas		Pilot-At-Scale														Full Buildout

						OFR Fields Employed under Pilot-At-Scale		Water application by Drip				% Fields under OFR (4)				GPM				OFR Fields		Fields operated synchronously				Water application by Drip 				GPM

						Acres		GPM/Ac		Notes		Min		Max		Min		Max		Acres		%		acres		GPM (3)		Notes				CFS		New Fields		Fields in play

				1		0										0		0		132		50%		66		16.5		2		1,089		2.4		132.0		66		33				0.00								2178.6368421053

				2		92		16.5		2,3		50%		100%		759		1,518		111		50%		55		16.5		2		912		2.0		18.5		9.25						92.00

				3		0										0		0		324		50%		162		16.5		2		2,674		6.0		324.0		162						0.00

				4		0										0		0		397		50%		198		16.5		2		3,272		7.3		396.5		198.25						0.00

				5		0										0		0		371		50%		185		16.5		2		3,058		6.8		370.5		185.25						0.00

				7		0										0		0		160		50%		80		16.5		2		1,320		2.9		160.0		80						0.00

				8		0										0		0		122		50%		61		16.5		2		1,003		2.2		121.5		60.75						0.00

				9		525		16.5		1		12%		25%		1,040		2,166		530		50%		265		16.5		1		4,370		9.8		4.5		2.25						131.25

				10		0										0		0		277		50%		139		16.5		2		2,286		5.1		277.0		138.5						0.00

				11		68		20.2		1		50%		100%		686		1,371		207		50%		104		20.2		1		2,087		4.7		139.0		69.5						68.00

				12		289		14.1		1		25%		50%		1,020		2,040		341		50%		170		14.1		1		2,403		5.4		51.5		25.75						144.50

				Total		974								GPM:		3,505		7,096		2,969				1485		16.6				24,474												435.75

														CFS:		8		16												55

				1.  Estimated from Satellite-determined  vineyard density																												54.6

				2.  Estimated from 75% value from Pilot-At-Scale partner determinations

				3.  Satellite determination not accurate due to varying emitter distribution and capacity																																																								Estimated Drip Irrigation Rates for Landowners in Pilot Program

				4.  Operations were developed in collaboration with vineyard managers based on feasibility and scaling to Full Buildout																																																								Service Area		2						9		11		12						Unit

				5.  Targetin, a maximum of 50% of the fields are receiving diverted flows simultaneously																												Farm 		Water application across acre (gpm)																										Partner		Bellaconna (1)						River Oaks		River Ranch		ViMark (1)

																																Bellacana		10.1																										Field 		1		2		Avg.		1		1		1		2		Avg.  

																																River Oaks		15.3																										Spacing along Row		8		6				5		6		8		5				ft

																																River Ranch		20.2																										Spacing between rows		9		12				10		6		9		8				ft

						974										7.8		15.8														ViMark		14.1																										Vine area		72		72				48		36		72		40				sq ft

																																Median		14.7																										Vines per Acre		605		605				917		1210		605		1089				#

																																75th quartile		16.5																										Irrigation rate per vine		1.0		1.0				1.0		1.0		1.0		1.0				gph

																																Maximum		20.2																										Irrigation rate per acre		605		605		605		917		1,210		605		1,089		847		gph

																																																														10.1		10.1		10		15.3		20.2		10.1		18.2		14		gpm

																																		14.9																										1.  Typical field selected to estimate typical drip irrigation rates for partnering landowners



																																																																																						Pilot-At-Scale		Full Buildout		Units

																																				Service Area		Minimum Design Specifications (1)										Max Design (2)								Pump Selection																								Field Operations

																																						Design Goals		Selected Pump(s)				Operations				Design		Selected		Operations				Spec 1		Spec 2 																								Assumed Recharge Rate (1)				14.7		14.7		GPM/Ac

																																																																																						0.1		0.1		AFD

																																																																																		Durations				36.0		36.0		Days										2.3333333333

																																																																																		Volume per Acre				2.3		2.3		Ac-Ft/Ac

								131.25																														GPM		GPM		VFD setting		GPM		CFS		GPM		GPM		GPM		CFS		1,000		2,000																						Alexander Valley Regional Operations

																																						GPM		GPM		VFD setting		GPM		CFS		GPM		GPM		GPM		CFS		1,000		2,000																								Estimated OFR fields				974		2,969		Acres

																																				1		0						0		0.00		1,089		1,000		1,000		2.2		1																										Estimated OFR fields simultaneous Operations				436		1,485		Acres

																																				2		759		2,000		75%		1500		4.46		912		2,000		912		2.0				1																								Total Volume				2,278		6,944		Ac-Ft

																																				3		0						0		0.00		2,674		2,000		2,000		4.5				1																								Maximum Regional Diversion Rate				15.8		54.5		CFS

																																				4		0		500		50%		250		1.11		3,272		4,000		3,272		7.3				2																						1.				Rate estimated at this time.

																																				5		0						0		0.00		3,058		3,000		3,000		6.7		1		1

																																				7		0						0		0.00		1,320		1,000		1,000		2.2		1

																																				8		0						0		0.00		1,003		1,000		1,000		2.2		1																								Available Schedule

																																				9		1,040		2,000		52%		1040		4.46		4,370		4,000		4,000		8.9				2																						OFR Start and Stop Dates

																																				10		0						0		0.00		2,286		2,000		2,000		4.5				1																										First date		1-Nov

																																				11		686		1,000		69%		690		2.23		2,087		2,000		2,000		4.5				1																										Last date		1-Apr

																																				12		1,020		2,000		51%		1020		4.46		2,403		3,000		2,403		5.4		1		1																										Duration		152						Results		Median		75th quartile		Units

																																				Total		3,505		7,500				4500		16.71		24,474		25,000		22,587		50.3		5		10																						Allowances												Rate/acre		14.7		16.5		gpm

																																				1. Minimum design is based on the Service Area planned operations.																																														Correction for Annual Variance and holidays				70%								0.065		0.073		AF/d

																																				2. Maximum design is based on plans for Full Buildout																																												Total Recharge Days						106.4								0.780		0.875		in/d

																																																																																OFR Operations per Field												Recharge days		36		36		days

																																				7.808871904																																												Maximum percent time 						34%						Recharge volume per acre		2.34		2.63		feet

																																																																																Total Availabe Recharge Days  per field						36						Full Buildout Acres		2,969		2,969		acres

																																																																																												Typical Alex. Valley Recharge		6,944		7,796		AF/Y





































































Pressure Losses Oct25

												C		0.0001		0.001		0.001

												n		1.5		1.5		2

												1500		5.8094750193		58.0947501931

												2000		8.94427191		89.4427191



												Sprinkler Type		Drip (3)						Impact (3)						Units				Winter		$   0.40		$/KWH

												Pressure		Low		High		Avg		Low		High		Avg

												Design Pump Operations		1000.0		2000.0		1500.0		3000.0		6000.0		4500.0		GPM

												Shallow Diversion Well

												GW Depth (Winter)		20.0		30.0		25.0		20.0		30.0		25.0		Ft

												GW Pump Depression(4)		2.2		3.1		2.7		3.9		5.5		4.7		ft

												Column Friction		5.0		8.0		6.5		5.0		8.0		6.5		ft		7		UC referfence

												Drip Filter System

												Pressurized Screen Fitler (5, 6)		6.9		11.5		9.2		6.9		11.5		9.2		Ft

												Points of Connection

												Pipe Losses under proper design		5.0		10.0		7.5		5.0		10.0		7.5		Ft

												Regional static losses		10.0		30.0		20.0		10.0		30.0		20.0		Ft

												Vineyard Water Delivery System

												Sprinkler Operations (1)		20.0		20.0		20.0		35.0		35.0		35.0		psi

														46.2		46.2		46.2		80.9		80.9		80.9		Ft

												Sand Filter (5)		8.0		8.0		8.0		4.0		4.0		4.0		Ft

												Static delivery losses to vineyards from source		2.0		6.0		2.0		2.0		6.0		6.0		Ft

												Total

												Head Loss		105.3		152.8		127.1		137.7		185.9		163.8		Ft		145.4

		92.4												45.6		66.2		55.9		59.6		80.5		70.0		psi

												1.  Rainbird impact sprinklers operation between 25 - 50 feet depending set spacing and nozzle sizes to achieve approriate application rate																								1.3071540357		1.2162445144		1.2887967383

												2. Additional filtration is assumed as needed to protect drip systems

												3.  Low = low operations pressure and low static head.  High = high operations pressure and high static head

												4.  Based on 95% analysis

												5. Based on cleaning recommendations for sand filter from https://www.irrigation.org/IA/FileUploads/IA/Resources/TechnicalPapers/2012/MakingTheRightFilterDecisionsForLandscapeIrrigation.pdf

												6 uc cooperative extension

												7   Shallow pumps. Assume meets C = 0.0001 and n=1,5 for well designed pump system











														0.76502078		0.8222030917		0.7978724031		1.3071540357		1.2162445144		1.2533332348



												Sprinkler Type		Drip (3)						Impact (3)						Units				Sprinkler Type		Drip (3)						Impact (3)						Units

												Pressure		Low		High		Avg		Low		High		Avg								Low		High		Avg		Low		High		Avg

												Design Pump Operations		1,000		2,000		1,500		3,000		6,000		4,500		GPM				Head Loss		105		153		127		138		186		164		FT

												Recharge Volume Per Acre		2.50		2.50		2.50		2.50		2.50		2.50		Ac-Ft/AC				Water KWH		108		156		130		141		190		167		KWH/AF

												Flow Calculations Per Acre																		Water Costs (1)		$74		$107		$89		$96		$130		$115		$/AF

												Assumed Flow Rate Per Acre in Operation		14.7		20.2		16.5		50		60		55		GPM/Ac				1. Assumes winter energy rate of $0.40 per KWH.  Based on PG&E ag schedule, Sonoma County.

														21,168		29,088		23,760		72,000		86,400		79,200		GPD/Ac

														0.065		0.089		0.073		0.221		0.265		0.243		Ac-FT/d/AC

												Head Loss		105		153		127		138		186		164		Ft

												Periods of Pump Operations

												Days of Operation		38.5		28.0		34.3		11.3		9.4		10.3

												Hours of Operation		924		672		823		272		226		247

												Energy Results

												"Water" Power

												Water HP		0.39		0.78		0.53		1.74		2.82		2.27		HW/Ac

												Water KW		0.29		0.58		0.39		1.30		2.10		1.70		KW/Ac

												Water KWH		108		156		130		141		190		167		KWH/AF

												Required Power (2) and Assocated Costs

												Pump Efficiency		65%						65%						%

												Engine Efficiency		90%						90%						%

												Total Efficiency		59%						59%						%

												Required HP		0.67		1.33		0.91		2.97		4.81		3.89		HW/Ac

												Required KW		0.50		0.99		0.67		2.22		3.59		2.90		KW/Ac

												Required KWH		184		267		222		241		325		286		KWH/AF

												Water Costs (1)		$74		$107		$89		$96		$130		$115		$/AF

												1. Assumes winter energy rate of $0.40 per KWH.  Basd on agricultural schedule in Sonoma County.																						1.3071540357		1.2162445144		1.2887967383

												2.  Assumes pumps discussed are typically characterized as large (> 100 HP)



																								129%







																14.7004385965

																16.5048245614

																20.1666666667

																		TYPICAL ENERGY

																				Drip		Impact

																		Headloss (Ft)

																		Low		105.3		137.7

																		High		152.8		185.9

																		Avg		127.1		163.8

																		Energy (KWH/AF)

																		Low		184		241

																		High		$267		325

																		Avg		$222		286

																		Annual $/AF

																		Low		$74		$96

																		High		$107		$130

																		Avg		$89		$115





Energy Summaries Oct25

				Annual Energy Demands

				Description						Irrigation						OFR				Units				References

																Pilot		Full Buildout

				Vineyards in Project Area						5,383						974		2,969		acres

				Project Area Irrigation Requirements and Duration

						Annual Water Application				9						24		24		in/y

										0.75						2.0		2.0		ft/y										693000.0

										4,037						1,962		5,979		AF/Y

				Water Application per Acre

						Water application rate per acre				14.7						14.7		14.7		gpm/acre

										118						118		118		CFH/ac				24.1666619018

										0.0027						0.0027		0.0027		ft/hr

										0.0325						0.0325		0.0325		in/hr

						Application time per year																								high costs		747404.366525934

										277						744		744		hrs/yr										low costs		597923.493220747

										12						31		31		d/y

				Theoretical Power ("Water" Power)

						Valley Wide  Pumping Rate				79,130						14,318		43,644		GPM				97.4203125

						Typical Pumping Losses				157						157		157		ft

						Water HP (WHP) (2)				3,137						568		1,730		WHP

						Water KW				2,339						423		1,290		WKW

				Power Demand						Electric		Propane (4)		Diesel		Electric		Electric

						Efficiencies																																								Acres in the Project Area

								Pump Eff (20 - 25 HP; >100 HP) (1)		20 - 25 HP						> 100 HP		> 100 HP						Irrigation Pump System Testing | Oklahoma State University (okstate.edu)																						Annual		8

										59%		59%		59%		65%		65%														Fuel prices														Orchards		7

								Motor Efficiency		90%		23%		35%		90%		90%						pub3241gdieselandnaturalgasdualfuel.pdf (lsuagcenter.com)								Electric				Propane		Diesel								Vineyards		5,138

								Total Efficiency		53%		14%		21%		59%		59%						Irrigation Pumping Plants and Energy Use | UGA Cooperative Extension						June 2024		0.4500		$/KW		2.5300		4.5000								Vineyard Replants		230

						Required/Delivered Power and Energy																																								Total		5,383

								Required HP		5,908		23,119		15,192		970		2,958		HP

								Required KW		4,406		17,240		11,329		724		2,206		KW

								Required KWH		1,220,669		4,776,531		3,138,863		538,326		1,640,955		KWH

						Fossil Fuel Gallons Required

								Energy Density		NA		91,600		139,000		NA		NA		BTU/gallon				pub3241gdieselandnaturalgasdualfuel.pdf (lsuagcenter.com)

										NA		27		41		NA		NA		KWH/gallon				Convert BTU To kWh: Simple BTU To Killowatt-Hour Conversion + Chart (learnmetrics.com)

								Gallons required		NA		177,921		77,049		NA		NA		gallons				https://ycharts.com/indicators/california_no_2_diesel_retail_prices

				Estimating Power Costs

						Costs of Fuel (June 2024)

								Electric		$0.45						$0.40		$0.40		$/KW

								Fossil Fuel (3)				$2.53		$4.50						$/gal				$2.53/gal - California Propane Prices (May 2024) (consultenergy.org)						Energy Use and Cost Per Acre Foot of Water Pumped In Irrigation Systems

						Power Costs																		https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_sca_w.htm								20 - 25 HP (Small) (2)						150 HP (Large) (2)

										$549,301		$450,139		$346,720		$215,330		$656,382		$												Electric		Propane		Diesel		Electric

										$136		$111		$86		$110		$110		$/AF										$/AF (1)		$136		$111		$86		$110

						Power Use																								gal/AF		NA		44		19		0

										NA		44		19						fuel gal/AF										KWH/AF		302		1,183		777		274

										302		1,183		777		274		274		KWH/AF										Notes

				1		Small pump (Good, 20 - 25 HP)  ~59% and large pump (good, 100 HP ~65%																								1. Based on prices available June 2024

				2		Theoritecal power to pump water																								2. Efficiencies from differnent land grant universities cooperative extension pubs.

				3		Assume diesel is slightly less (50 cents) for red dye as opposed to highway, including delivery charges

				4		Liquid Propane Gas (LPG)



				QAQC Check (hide)

										161		161		161		161		161		WKWH/AF

										2,339		2,339		2,339		423		423		WKW

																														Annual Energy Use in Alexander Valley (June 2024 prices)

																														Category		Vineyard Irrigation						OFR Enrollment

																																						Pilot-At-Scale		Full Buildout

																														Acres		5,383						974		2,969

																														AF/Year		4,037						1,962		5,979

																														Power Use		Electric		Propane		Diesel		Electric

																														KWH/Year		1,220,669		4,776,531		3,138,863		538,326		1,640,955				3.0482546201

																														$/Yr		$549,301		$450,139		$346,720		$215,330		$656,382				3.0482546201

																														Annual Energy Costs Per Acre

																														$/AF		$136		$111		$86		$110		$110



																																						$2.50		$2.50

																																1.1949400219		1.4581757701		1.8931168446





																																		300













































































https://extension.uga.edu/publications/detail.html?number=B837https://www.lsuagcenter.com/~/media/system/4/8/3/1/48319f3575e740e854e7691eae9ac279/pub3241gdieselandnaturalgasdualfuel.pdfhttps://learnmetrics.com/btu-to-kwh/https://www.consultenergy.org/propane/ca/https://extension.okstate.edu/fact-sheets/irrigation-pump-system-testing.htmlhttps://www.lsuagcenter.com/~/media/system/4/8/3/1/48319f3575e740e854e7691eae9ac279/pub3241gdieselandnaturalgasdualfuel.pdf

SA02





				Pilot-At-Scale

						Service Area						SA02				SA04				SA09				SA11				SA12				Units

						Design Demand

										Total Service Area Acres		129				793				534				346				392				acres

										OFR Available Acres		92				30		(3)		525				68				289				acres

										Drip Application Rate		12.0		(5)		15.3		(1)		15.3				20.2				14.1				gpm/ac

						Pump

										Location(s)		SA-02 Well 1				SA-04 Well 1		(2)		SA-09 Well 3				SA-11 Well 1				SA-12 Well 1

										Capacity		1,500				500		(2)		2,000				1,500				2,000				GPM

										Casing		18				24				18				18				18				Inches

										Head		130				140				130				130				130				ft

										Power		100				30				125				100				125				HP

						Simultaneous Acres in Operation under OFR

								Minimum

										VFD		50%				50%				50%				50%				50%

										Pumped Flows		750				250				1000				750				1000				GPM

										Acres Serviced		63				16				65				37				71				Acres

										% of Operations		68%				55%				12%				55%				25%				%

								Minimum

										VFD		100%				100%				100%				70%				100%

										Pumped Flows		1500				500				2000				1050				2000				GPM

										Acres Serviced		125				33				131				52				142				Acres

										% of Operations		136%				109%				25%				77%				49%				%

						Mainline Pipe

										Design Capacity		1500				4000				2000				2000				3000				GPM

										Nominal Pipe Size		16				24				18				18				24				Inches

										Maximum velocity		2.9				3.2				2.9				2.9				2.9				FPS

										Length		1800				tbd				2200				2300				4700				ft

						Point of Connections

								Number				2				1				1				1				4

										Capacity		POC1, POC2				POC1				POC3				POC1				POCV1, POCV2, POCV3, POCB1				GPM

				1		Assumes same as River Oaks

				2		Same well is used and pump is switched out at Full Buildout to 2000 gpm

				3		Some lands being fallowed reducing available OFR

				4		POC will be in Expansion Area

				5		Rate Estimated at this time



				Full Buildout

						Service Area						SA02				SA04				SA09				SA11				SA12

						Design Demand

										Total Service Area Acres		129				793				534				346				392				acres

										OFR Available Acres		111				397				530				207				341				acres

										Drip Application Rate		12.0		(5)		15.3		(1)		15.3				20.2				14.1				gpm/ac

						Design

								Pumps (Additional)

										Location		NA				SA-04 Well 1		(2)		SA-09 Well 2				NA				SA-12 Well 2

										Capacity						4,000		(2)		2,000								1,000				GPM

										Casing						24				18								12				Inches

										Head						140				130								130				ft

										Power						240				120								60				HP

												1,500				4,000				4,000				1,500				3,000

						Simultaneous Acres in Operation under OFR

								Minimum

												50%				50%				50%				50%				50%

										Pumped Flows		750				2000				2000				750				1500				GPM

										Acres Serviced		63				131				131				37		(6)		106				Acres

										% of Operations		57%				33%				25%				18%				31%				%

								Maximum

										VFD		90%				100%				100%				100%				100%

										Pumped Flows		1350				4000				4000				1500				3000				GPM

										Acres Serviced		113				262				262				74				213				Acres

										% of Operations		102%				66%				49%				36%		(7)		62%				%

								Point of Connections

												Expansion		(4)		Expansion		(4)		POC2				Expansion		(4)		Expansion		(4)

				1		Assumes same as River Oaks

				2		Same well is used and pump is switched out at Full Buildout to 2000 gpm

				3		Some lands being fallowed reducing available OFR

				4		POC will be in Expansion Area

				5		Rate Estimated at this time

				6		Current coperations in play total 68  acres.  This design allows half those acres irrigated aat one time.

				7		Coverage for SA11 is lowe than for the other Service Areas.  Operations to cover the area will require a field under OFR continuously





Operations



								Diversion Requirements

								OFR Period				Nov 1 - Apr. 1

								Hours per Day				24

								Diversion Schedule (4)

								Pilot (CFS)				Full Buildout (CFS)														Flow at Jimtown		Pilot-At-Scale		Full Buildout				Flow at Jimtown		OFR Diversion

								Jimtown Q		Diversion		Jimtown Q		Diversion

								<216		0		<216		0												100		0		0				100		0

								216 to 233		River Flow - 216		216 to 271		River Flow - 216												216		0		0				216		0

		19 or lower				36		>233		17		>271		55												233		17		17

								Russian River Flow Thresholds (1, 2)																		271		17		55				233		17

								Station No.		Location along Russian River		Threshold CFS (1, 2)														500		17		55				500		17

								11463500		Geyserville		216

								11143682		Jimtown		212

								11464000		Healdsburg		195

								11467002		Guerneville		300

								Diversions at Temperature Thresholds, deg F.  (3)

								Dew Point				Temperatures

								Minimum		Maximum

								24		34		34

								20		23		35

										19		36

								1. Diversion do not occur if Russian R. flow at locations is below thresholds

								2.  Flows exceed Biological Minimum Flow of 150 CFS plus 15 CFS buffer

								3. Cease diversions if frost is expected to occur based on standard method

								4.  Represents total diversions at given time.  

								5.  Diversions from Russian River coordinated in time and volume with vineyard receipt



OFR Diversion Schedule



Pilot-At-Scale	

100	216	233	271	500	0	0	17	17	17	Full Buildout	

100	216	233	271	500	0	0	17	55	55	Jimtown Flows (11143682) (CFS)





OFR Diversions (CFS)











Soils By Service Area

		Sum of Sum of Geodetic_acre

				A		B		C		D		X		Grand Total

		2		29		21						43		93

		3		41		247		304				42		634

		4		1		108		549				128		786

		5		78		205		321		5		79		688

		6		8		125		108		11		10		262

		7				38		242				38		318

		8				1		2				14		17

		9		86		98		292				57		533

		10				20		614						634

		11		91				236				19		346

		12		3		38		150				98		289

		Grand Total		337		901		2,818		16		528		4,600





				Hydrologic Soils Group

		Service Area		A		B		C		D		X*		Grand Total

		2		29		21						43		93										50

		3		41		247		304				42		634										592

		4		1		108		549				128		786										658

		5		78		205		321		5		79		688										604

		6		8		125		108		11		10		262										241

		7				38		242				38		318										280

		8				1		2				14		17										3

		9		86		98		292				57		533										476

		10				20		614						634										634

		11		91				236				19		346										327

		12		3		38		150				98		289										191

		Grand Total		337		901		2,818		16		528		4,600										4,056

		* Not identified





AgAcreEstWithDrip







		Service Area				Pilot-At-Scale				Expansion						At Full Build Out

		No.		Acres		Vineyard		Acres		Available OFR Acreage		% OFR Eligible Fields Utililized		Utilized OFR Acreage		Acres		% of Service Area

		1		264						264		50%		132		132		50%

		2		129		Primary Partner		92		37		50%		19		111		86%

		3		648						648		50%		324		324		50%

		4		793						793		50%		397		397		50%

		5		741						741		50%		371		371		50%

		7		320						320		50%		160		160		50%

		8		243						243		50%		122		122		50%

		9		534		Primary Partner		525		9		50%		5		530		99%

		10		554						554		50%		277		277		50%

		11		346		Primary Partner		68		278		50%		139		207		60%

		12		392		Primary/Secondary Partner		289		103		50%		52		341		87%

		Total		4,964				974		363		6		1,995		2,969		60%

		Notes

		1		Vineyard acres in Alexander Valley Project Area with identified as suitable soils based on slope and infiltration rates

		2		Estimate longterm participation assumes lower progressive participation with organizations jointing later.



														.





PumpSizing





				Serv. Areas		Pilot-At-Scale														Full Buildout

						OFR Fields Employed under Pilot-At-Scale		Water application by Drip				% Fields under OFR (4)				GPM				OFR Fields		Fields operated synchronously				Water application by Drip 				GPM

						Acres		GPM/Ac		Notes		Min		Max		Min		Max		Acres		%		acres		GPM (3)		Notes				CFS		New Fields		Fields in play

				1		0										0		0		132		50%		66		16.5		2		1,089		2.4		132.0		66		33				0.00								2178.6368421053

				2		92		16.5		2,3		50%		100%		759		1,518		111		50%		55		16.5		2		912		2.0		18.5		9.25						92.00

				3		0										0		0		324		50%		162		16.5		2		2,674		6.0		324.0		162						0.00

				4		0		16.5		2		50%		75%		0		0		397		50%		198		16.5		2		3,272		7.3		396.5		198.25						0.00

				5		0										0		0		371		50%		185		16.5		2		3,058		6.8		370.5		185.25						0.00

				7		0										0		0		160		50%		80		16.5		2		1,320		2.9		160.0		80						0.00

				8		0										0		0		122		50%		61		16.5		2		1,003		2.2		121.5		60.75						0.00

				9		525		16.5		1		12%		25%		1,040		2,166		530		50%		265		16.5		1		4,370		9.8		4.5		2.25						131.25

				10		0										0		0		277		50%		139		16.5		2		2,286		5.1		277.0		138.5						0.00

				11		68		20.2		1		50%		100%		686		1,371		207		50%		104		20.2		1		2,087		4.7		139.0		69.5						68.00

				12		289		14.1		1		25%		50%		1,020		2,040		341		50%		170		14.1		1		2,403		5.4		51.5		25.75						144.50

				Total		974								GPM:		3,505		7,096		2,969				1485		16.6				24,474												435.75

														CFS:		8		16												55

				1.  Estimated from Satellite-determined  vineyard density																												54.6

				2.  Estimated from 75% value from Pilot-At-Scale partner determinations









				3.  Satellite determination not accurate due to varying emitter distribution and capacity																																																								Estimated Drip Irrigation Rates for Landowners in Pilot Program

				4.  Operations were developed in collaboration with vineyard managers based on feasibility and scaling to Full Buildout																																																								Service Area		SA02						SA09		SA11		SA12						Unit

																																																												Field 		1		2		Avg.		1		1		1		2		Avg.  

																																Primary Partner Service Area		Water application across acre (gpm)																										Spacing along Row		8		6				5		6		8		5				ft

																																SA02		10.1																										Spacing between rows		9		12				10		6		9		8				ft

						974										7.8		15.8														SA09		15.3																										Vine area		72		72				48		36		72		40				sq ft

																																SA11		20.2																										Vines per Acre		605		605				917		1210		605		1089				#

																																SA12		14.1																										Irrigation rate per vine		1.0		1.0				1.0		1.0		1.0		1.0				gph

																																Median		14.7																										Irrigation rate per acre		605		605		605		917		1,210		605		1,089		847		gph

																																75th quartile		16.5																												10.1		10.1		10		15.3		20.2		10.1		18.2		14		gpm

																																Maximum		20.2																										1.  Typical field selected to estimate typical drip irrigation rates for partnering landowners



																																		14.9









																																																																																						Pilot		Full Build Out		Units

																																				Service Area		Minimum Design Specifications (1)										Max Design (2)								Pump Selection																								Field Operations

																																						Design Goals		Selected Pump(s)				Operations				Design		Selected		Operations				Spec 1		Spec 2 																								Assumed Recharge Rate (1)				14.7		14.7		GPM/Ac

																																																																																						0.1		0.1		AFD

																																																																																		Durations				31.0		31.0		Days										2.3333333333

																																																																																		Volume per Acre				2.0		2.0		Ac-Ft/Ac

								131.25																														GPM		GPM		VFD setting		GPM		CFS		GPM		GPM		GPM		CFS		1,000		2,000																						Alexander Valley Regional Operations

																																						GPM		GPM		VFD setting		GPM		CFS		GPM		GPM		GPM		CFS		1,000		2,000																								Estimated OFR fields				974		2,969		Acres

																																				1		0						0		0.00		1,089		1,000		1,000		2.2		1																										Estimated OFR fields simultaneous Operations				436		1,485		Acres

																																				2		759		2,000		75%		1500		4.46		912		2,000		912		2.0				1																								Total Volume				1,962		5,979		Ac-Ft

																																				3		0						0		0.00		2,674		2,000		2,000		4.5				1																								Maximum Regional Diversion Rate				15.8		54.5		CFS

																																				4		0		500		50%		250		1.11		3,272		4,000		3,272		7.3				2

																																				5		0						0		0.00		3,058		3,000		3,000		6.7		1		1

																																				7		0						0		0.00		1,320		1,000		1,000		2.2		1

																																				8		0						0		0.00		1,003		1,000		1,000		2.2		1																								Available Schedule

																																				9		1,040		2,000		52%		1040		4.46		4,370		4,000		4,000		8.9				2																						OFR Start and Stop Dates

																																				10		0						0		0.00		2,286		2,000		2,000		4.5				1																										First date		1-Nov

																																				11		686		1,000		69%		690		2.23		2,087		2,000		2,000		4.5				1																										Last date		1-Apr

																																				12		1,020		2,000		51%		1020		4.46		2,403		3,000		2,403		5.4		1		1																										Duration		152						Results		Median		75th quartile		Units

																																				Total		3,505		7,500				4500		16.71		24,474		25,000		22,587		50.3		5		10																						Allowances												Rate/acre		14.7		16.5		gpm

																																				1. Minimum design is based on the Service Area planned operations.																																														Correction for Annual Variance and holidays				60%								0.065		0.073		AF/d

																																				2. Maximum design is based on plans for Full Buildout																																												Total Recharge Days						91.2								0.780		0.875		in/d

																																																																																OFR Operations per Field												Recharge days		31		31		days

																																				7.808871904																																												Maximum percent time 						34%						Recharge volume per acre		2.01		2.26		feet

																																																																																Total Availabe Recharge Days  per field						31						Full Buildout Acres		2,969		2,969		acres

																																																																																												Typical Alex. Valley Recharge		5,979		6,713		AF/Y





































































PumpDesign



				Service Area		Pilot-At-Scale										Full Buildout

						Target Flows				Pump 1						Max Target Flows		Pump 1						Pump 2				Max Design Flow

						Min		Max		Design Capacity		VFD Settings						Design Capacity		Note		VFD Setting		Design Capacity		VFD Setting

						GPM		GPM		GPM		Min		Max		GPM		GPM						GPM		Max		GPM

				2		759		1,518		1,500		51%		100%		912		1,500				61%		NA				1,500

				9		1,040		2,166		2,000		52%		100%		4,370		2,000				100%		2000		100%		4,000

				11		686		1,371		1,500		46%		91%		2,087		2,000				100%		NA				2,000

				12		1,020		2,040		2,000		51%		102%		2,403		2,000				100%		NA				2,000

				Notes

				1.  4000 gpm pump replaces temporary 500 gpm pump





Pipe Design Info

																				Piping						Velocity (FPS) for pump flow rates										Headloss (ft) for pump flow rates												hf (polynomial fit)														Re										(e/d/3.7)^1.11  + 6.9/Re										f (darcy friction factor

						Nominal		ID						Area						Nominal		ID		Cost		GPM										500		1000		2000		3000		4000				500		1000		2000				3000		GPM				500		1000		2000		3000		4000		500		1000		2000		3000		4000		500		1000		2000		3000		4000

								inches		ft		sch		sq ft						Inches		Inches		$/Ft		500		1000		2000		3000		4000		GPM		GPM		GPM		GPM		GPM				GPM		GPM		GPM				GPM						GPM		GPM		GPM				GPM		GPM		GPM		GPM				GPM		GPM		GPM		GPM				GPM

						10		9.53		0.794		PIP CL 125 DR 32.4		0.50						10		9.5		$30		2.2		4.5		9.0		13.5		18.0		2.1		7.7		29.4		66.1		114.4				0.5383		4.1301		20.4743		49.0326		89.8050						88,119		176,238		352,477		528,715		704,954		1.42E-04		1.03E-04		8.36E-05		7.71E-05		7.38E-05		0.0209		0.0194		0.0186		0.0182		0.0181

						12		11.44		0.953		PIP CL 125 DR 32.5		0.71		$35				12		11.4		$35		1.6		3.1		6.2		9.4		12.5		0.8		3.0		11.3		25.4		44.0				0.0493		1.5691		9.0203		22.3535		41.5687						105,780		211,560		423,120		634,680		846,240		1.18E-04		8.49E-05		6.86E-05		6.32E-05		6.04E-05		0.0200		0.0186		0.0178		0.0175		0.0173

						15		14.3		1.192		PIP CL 125 DR 32.6		1.12		$42				15		14.3		$42		1.0		2.0		4.0		6.0		8.0		0.2		0.9		3.5		7.9		13.7				-0.1379		0.3266		3.0625		8.2077		15.7622						132,225		264,450		528,900		793,350		1,057,800		9.30E-05		6.69E-05		5.39E-05		4.95E-05		4.73E-05		0.0190		0.0177		0.0169		0.0167		0.0165

						18		17.48		1.457		PIP CL 125 DR 32.7		1.67		$50				18		17.5		$50		0.7		1.3		2.7		4.0		5.3		0.1		0.3		1.2		2.8		4.8				-0.1589		-0.0481		0.9830		3.0931		6.2824						161,629		323,258		646,516		969,774		1,293,031		7.54E-05		5.40E-05		4.33E-05		3.98E-05		3.80E-05		0.0182		0.0169		0.0162		0.0159		0.0158

						21		20.61		1.718		PIP CL 125 DR 32.8		2.32		$75				21		20.6		$75		0.5		1.0		1.9		2.9		3.8		0.0		0.1		0.5		1.2		2.0				-0.1416		-0.1435		0.2713		1.2446		2.7762						190,570		381,141		762,282		1,143,423		1,524,564		6.34E-05		4.53E-05		3.63E-05		3.32E-05		3.17E-05		0.0175		0.0164		0.0157		0.0154		0.0153

						24		23.19		1.933		PIP CL 125 DR 32.9		2.93		$85				24		23.2		$85		0.4		0.8		1.5		2.3		3.0		0.0		0.1		0.3		0.6		1.1				-0.1234		-0.1597		0.0290		0.5660		1.4514						214,426		428,853		857,706		1,286,559		1,715,412		5.60E-05		4.00E-05		3.19E-05		2.92E-05		2.79E-05		0.0171		0.0160		0.0153		0.0150		0.0149

						27		26.12		2.177		PIP CL 125 DR 32.10		3.72		$125				27		26.1		$125		0.3		0.6		1.2		1.8		2.4		0.0		0.0		0.2		0.3		0.6				-0.1045		-0.1549		-0.0935		0.1845		0.6789						241,519		483,037		966,075		1,449,112		1,932,150		4.95E-05		3.52E-05		2.81E-05		2.57E-05		2.45E-05		0.0166		0.0156		0.0149		0.0146		0.0145

		Nominal		ID						Area																1.11		2.23		4.45		6.68		8.91		1.11		2.23		4.45		6.68		8.91		CFS

				inches		ft		sch		sq ft		Cost/ft																																																																																						A		0.053148

		12		11.889		0.991		40		0.77		$98				https://www.usplastic.com/catalog/item.aspx?itemid=23979&catid=727&clickid=popcorn																																																																																		B		-0.227648

		14		13.073		1.089		40		0.93		$140																																																																																						C		-0.068126

		16		14.94		1.245		40		1.22		$221

		18		16.809		1.401		40		1.54		$257																												1000		12		12		1.56														0.7929																500		1000		2000		3000		4000						Dia		gpm		f		modeled "f"

		20		18.743		1.562		40		1.92		$279																												1000		14		14		1.00														0.2469																GPM		GPM		GPM				GPM						10		500		0.0208589609		0.0206046306

		24		22.544		1.879		40		2.77		$413																												1000		16		16		0.67														0.0865														10		0.0209		0.0194		0.0186		0.0182		0.0181						12		500		0.0199847002		0.0197669383

												Darcy Weisbach Equation Calculations CONSTANTS																												1000		18		18		0.48														0.0366														12		0.0200		0.0186		0.0178		0.0175		0.0173						15		500		0.0189898973		0.0187878924

												L		1000		ft				length																				1000		20		20		0.38														0.0198														15		0.0190		0.0177		0.0169		0.0167		0.0165						18		500		0.0181573517		0.0180240605

												g		32.2		ft/s2				gravity																				1000		24		24		0.30														0.0106														18		0.0182		0.0169		0.0162		0.0159		0.0158						21		500		0.017514927		0.0174025286

												v		0.00001406		ft2/s																								2000		12		12		3.12														2.9554														21		0.0175		0.0164		0.0157		0.0154		0.0153						24		500		0.0170758191		0.0168814841

										(Max drop)		k		0.00049						at 50 deg F from calculator						https://www.omnicalculator.com/physics/water-viscosity														2000		14		14		2.00														0.9210														24		0.0171		0.0160		0.0153		0.0150		0.0149						10		1000		0.0194227626		0.0196542656

												k		0.00049 - 0.0000230						absolute roughness coef (ft) (surface roughness)																				2000		16		16		1.34														0.3229																														12		1000		0.0186227054		0.0188552108

																																								2000		18		18		0.96														0.1368																														15		1000		0.017711195		0.0179213223

												acutal pVC sch 40 ID:  								https://www.pvcfittingsonline.com/resource-center/pvc-pipe-dimensions-18-through-24/																				2000		20		20		0.76														0.0740																														18		1000		0.0169474024		0.0171927213

																																								2000		24		24		0.60														0.0398																														21		1000		0.0163574241		0.0165998568

																																								3000		12		12		6.24														11.3014																														24		1000		0.0159538557		0.0161028449

																																								3000		14		14		3.99														3.5233																														10		2000		0.0185622998		0.018747735

																																								3000		16		16		2.67														1.2357																														12		2000		0.0178034049		0.0179855357

																																								3000		18		18		1.92														0.5235																														15		2000		0.0169382288		0.0170947218

				Design flows				Pipe Size (1)		Velocity (FPS)				Headloss (ft) per 1000 ft				Costs																						3000		20		20		1.52														0.2832																														18		2000		0.0162127931		0.0163997267

				Min		Max		inches		Min		Max		Min		Max		$/ft																						3000		24		24		1.20														0.1524																														21		2000		0.0156521462		0.0158342073

		1		500		1000		12		2.2		4.5		2.1		7.7		$30																						4000		12		12		12.48														44.0355																														24		2000		0.0152684909		0.0153601195

		2		1000		2000		16		2.0		4.0		0.9		3.5		$42																						4000		14		14		7.99														13.7301																														10		3000		0.018245189		0.0182369575

		3		1000		3000		20		1.0		2.9		0.1		1.2		$75																																																																								12		3000		0.0175007179		0.0174955242

		4		2000		4000		24		1.5		3.0		0.3		1.1		$85																						4000		16		16		5.35														4.8160																														15		3000		0.0166517973		0.0166289803

				1.  Nominal Diameter in inches																																				4000		18		18		3.85														2.0406																														18		3000		0.0159398344		0.0159529201

																																								4000		20		20		3.04														1.1038																														21		3000		0.0153895006		0.0154028082

																																								4000		24		24		2.39														0.5940																														24		3000		0.0150128523		0.0149416368

				final one put in master plan																																																																																						10		4000		0.0180797208		0.0178830171

																																																																																										12		4000		0.0173425989		0.0171559734

				Design flows (GPM)				Pipe Size (1)		Velocity (FPS)				Headloss (ft) per 1000 ft				Costs				f																																																																				15		4000		0.0165019636		0.0163062472

				Min		Max		inches		Min		Max		Min		Max		$/ft				MIN		MAX																																																																		18		4000		0.0157968704		0.015643308

		1		440		890		10		2.0		4.0		1.6		6.2		$30				0.0207848558		0.0198109218																																																																		21		4000		0.0152517965		0.0151038726

		2		640		1440		12		2.0		4.5		1.3		6.1		$35				0.019437285		0.0183925847																																																																		24		4000		0.0148787226		0.0146516515

		3		1000		2250		15		2.0		4.5		0.9		4.5		$42				0.0179213223		0.0169581008

		4		1500		3740		18		2.0		5.0		0.7		4.2		$50				0.0167243098		0.0157150978

		5		2080		5200		21		2.0		5.0		0.6		3.4		$75				0.0157919555		0.0148363063

		6		2630		6580		24		2.0		5.0		0.5		2.8		$85				0.0150762261		0.0141631557

				1.  Nominal Diameter in inches

				tomS numberS

				Design flows				Pipe Size (1)		Velocity (FPS)				Headloss (ft) per 1000 ft				Costs

				Min		Max		inches		Min		Max		Min		Max		$/ft

		1		450		1050		10		2.0		5.0		1.4		7.2		$30

		2		650		1250		12		2.0		5.0		1.1		5.9		$35

		3		1000		2500		15		2.0		5.0		0.8		4.5		$50

		4		1500		3750		18		2.0		5.0		0.7		3.6		$85

		5		2100		5200		21		2.0		5.0		0.5		3.0		$85

		6		2650		6550		24		2.0		5.0		0.5		2.6		$125

				1.  Nominal Diameter in inches
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Energy Summaries

				Annual Energy Demands

				Description						Irrigation						OFR				Units				References

																Pilot		Full Buildout

				Vineyards in Project Area						5,383						974		2,969		acres

				Project Area Irrigation Requirements and Duration

						Annual Water Application				9						24		24		in/y

										0.75						2.0		2.0		ft/y										693000.0

										4,037						1,962		5,979		AF/Y

				Water Application per Acre

						Water application rate per acre				14.7						14.7		14.7		gpm/acre

										118						118		118		CFH/ac				24.1666619018

										0.0027						0.0027		0.0027		ft/hr

										0.0325						0.0325		0.0325		in/hr

						Application time per year																								high costs		747404.366525934

										277						744		744		hrs/yr										low costs		597923.493220747

										12						31		31		d/y

				Theoretical Power ("Water" Power)

						Valley Wide  Pumping Rate				79,130						14,318		43,644		GPM				97.4203125

						Typical Pumping Losses				157						157		157		ft

						Water HP (WHP) (2)				3,137						568		1,730		WHP

						Water KW				2,339						423		1,290		WKW

				Power Demand						Electric		Propane (4)		Diesel		Electric		Electric

						Efficiencies																																								Acres in the Project Area

								Pump Eff (20 - 25 HP; >100 HP) (1)		20 - 25 HP						> 100 HP		> 100 HP						Irrigation Pump System Testing | Oklahoma State University (okstate.edu)																						Annual		8

										59%		59%		59%		65%		65%														Fuel prices														Orchards		7

								Motor Efficiency		90%		23%		35%		90%		90%						pub3241gdieselandnaturalgasdualfuel.pdf (lsuagcenter.com)								Electric				Propane		Diesel								Vineyards		5,138

								Total Efficiency		53%		14%		21%		59%		59%						Irrigation Pumping Plants and Energy Use | UGA Cooperative Extension						June 2024		0.4500		$/KW		2.5300		4.5000								Vineyard Replants		230

						Required/Delivered Power and Energy																																								Total		5,383

								Required HP		5,908		23,119		15,192		970		2,958		HP

								Required KW		4,406		17,240		11,329		724		2,206		KW

								Required KWH		1,220,669		4,776,531		3,138,863		538,326		1,640,955		KWH

						Fossil Fuel Gallons Required

								Energy Density		NA		91,600		139,000		NA		NA		BTU/gallon				pub3241gdieselandnaturalgasdualfuel.pdf (lsuagcenter.com)

										NA		27		41		NA		NA		KWH/gallon				Convert BTU To kWh: Simple BTU To Killowatt-Hour Conversion + Chart (learnmetrics.com)

								Gallons required		NA		177,921		77,049		NA		NA		gallons				https://ycharts.com/indicators/california_no_2_diesel_retail_prices

				Estimating Power Costs

						Costs of Fuel (June 2024)

								Electric		$0.45						$0.40		$0.40		$/KW

								Fossil Fuel (3)				$2.53		$4.50						$/gal				$2.53/gal - California Propane Prices (May 2024) (consultenergy.org)						Energy Use and Cost Per Acre Foot of Water Pumped In Irrigation Systems

						Power Costs																		https://www.eia.gov/dnav/pet/pet_pri_gnd_dcus_sca_w.htm								20 - 25 HP (Small) (2)						150 HP (Large) (2)

										$549,301		$450,139		$346,720		$215,330		$656,382		$												Electric		Propane		Diesel		Electric

										$136		$111		$86		$110		$110		$/AF										$/AF (1)		$136		$111		$86		$110

						Power Use																								gal/AF		NA		44		19		0

										NA		44		19						fuel gal/AF										KWH/AF		302		1,183		777		274

										302		1,183		777		274		274		KWH/AF										Notes

				1		Small pump (Good, 20 - 25 HP)  ~59% and large pump (good, 100 HP ~65%																								1. Based on prices available June 2024

				2		Theoritecal power to pump water																								2. Efficiencies from differnent land grant universities cooperative extension pubs.

				3		Assume diesel is slightly less (50 cents) for red dye as opposed to highway, including delivery charges

				4		Liquid Propane Gas (LPG)



				QAQC Check (hide)

										161		161		161		161		161		WKWH/AF

										2,339		2,339		2,339		423		423		WKW

																														Annual Energy Use in Alexander Valley (June 2024 prices)

																														Category		Vineyard Irrigation						OFR Enrollment

																																						Pilot		Full Buildout

																														Acres		5,383						0		2,969

																														AF/Year		4,037						1,962		5,979

																														Power Use		Electric		Propane		Diesel		Electric

																														KWH/Year		1,220,669		4,776,531		3,138,863		538,326		1,640,955				3.0482546201

																														$/Yr		$549,301		$450,139		$346,720		$215,330		$656,382				3.0482546201

																														Annual Energy Costs Per Acre

																														$/AF		$136		$111		$86		$110		$110



																																						$2.50		$2.50

																																1.1949400219		1.4581757701		1.8931168446
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https://extension.uga.edu/publications/detail.html?number=B837https://www.lsuagcenter.com/~/media/system/4/8/3/1/48319f3575e740e854e7691eae9ac279/pub3241gdieselandnaturalgasdualfuel.pdfhttps://learnmetrics.com/btu-to-kwh/https://www.consultenergy.org/propane/ca/https://extension.okstate.edu/fact-sheets/irrigation-pump-system-testing.htmlhttps://www.lsuagcenter.com/~/media/system/4/8/3/1/48319f3575e740e854e7691eae9ac279/pub3241gdieselandnaturalgasdualfuel.pdf

AV Spatial Calcs v5 2024-03-24 

		Service Areas		Hydrologic Group - Dominant Condition		Sum of Geodetic_acre

		2		A		29

		2		B		21

		2		C

		2		D

		2		X		43

		3		A		41

		3		B		247

		3		C		304

		3		D

		3		X		42

		4		A		1

		4		B		108

		4		C		549

		4		D

		4		X		128

		5		A		78

		5		B		205

		5		C		321

		5		D		5

		5		X		79

		6		A		8

		6		B		125

		6		C		108

		6		D		11

		6		X		10

		7		A

		7		B		38

		7		C		242

		7		D

		7		X		38

		8		A

		8		B		1

		8		C		2

		8		D

		8		X		14

		9		A		86

		9		B		98

		9		C		292

		9		D

		9		X		57

		10		A

		10		B		20

		10		C		614

		10		D

		10		X

		11		A		91

		11		B

		11		C		236

		11		D

		11		X		19

		12		A		3

		12		B		38

		12		C		150

		12		D

		12		X		98

		13		A		0

		13		B

		13		C

		13		D

		13		X		0





Pressure Losses

												C		0.0001		0.001		0.001										ft/gpm

												n		1.5		1.5		2

												1500		5.8094750193		58.0947501931

												2000		8.94427191		89.4427191



												Sprinkler Type		Drip (3)						Impact (3)						Units						Winter		$   0.40		$/KWH

												Pressure		Low		High		Avg		Low		High		Avg

												Design Pump Operations		1000.0		2000.0		1500.0		3000.0		6000.0		4500.0		GPM

												Shallow Diversion Well

												GW Depth (Winter)		20.0		30.0		25.0		20.0		30.0		25.0		Ft

												GW Pump Depression(4)		2.2		3.1		2.7		3.9		5.5		4.7		ft

												Column Friction		5.0		8.0		6.5		5.0		8.0		6.5		ft				7		UC referfence

												Drip Filter System

												Pressurized Screen Fitler		6.9		11.5		9.2		6.9		11.5		9.2		Ft		5, 6

												Points of Connection

												Pipe Losses under proper design		5.0		10.0		7.5		5.0		10.0		7.5		Ft

												Regional static losses		10.0		40.0		25.0		10.0		40.0		25.0		Ft

												Vineyard Water Delivery System

												Sprinkler Operations (1)		29.5		29.5		29.5		35.0		35.0		35.0		psi

														68.1		68.1		68.1		80.9		80.9		80.9		Ft

												Sand Filter		6.9		11.5		9.2		6.9		11.5		9.2		Ft		5



												Static delivery losses to vineyards from source		2.0		6.0		4.0		2.0		6.0		4.0		Ft		8

												Total

												Head Loss		155.7		217.8		186.8		175.6		238.4		207.0		Ft				196.9

		92.4												67.4		94.3		80.8		76.0		103.2		89.6		psi

												1.  Rainbird impact sprinklers operation between 25 - 50 feet depending set spacing and nozzle sizes to achieve approriate application rate

												2. Additional filtration is assumed as needed to protect drip systems

												3.  Low = low operations pressure and low static head.  High = high operations pressure and high static head

												4.  Based on 95% analysis

												5. Based on cleaning recommendations for sand filter from https://www.irrigation.org/IA/FileUploads/IA/Resources/TechnicalPapers/2012/MakingTheRightFilterDecisionsForLandscapeIrrigation.pdf

												6 uc cooperative extension

												7   Shallow pumps. Assuem meet C = 0.0001 and n=1,5 for well designed pump system

												8		assume fields are pretty level











														0.8866415875		0.9135777851		0.9021535377		1.12785145		1.0945975442		1.1084587692



												Sprinkler Type		Drip (3)						Impact (3)						Units						Sprinkler Type		Drip (3)						Impact (3)						Units

												Pressure		Low		High		Avg		Low		High		Avg										Low		High		Avg		Low		High		Avg

												Design Pump Operations		1,000		2,000		1,500		3,000		6,000		4,500		GPM						Head Loss		156		218		187		176		238		207		FT

												Recharge Volume Per Acre		2.50		2.50		2.50		2.50		2.50		2.50		Ac-Ft/AC						Water KWH		159		223		191		180		244		212		KWH/AF

												Flow Calculations Per Acre																				Water Costs (1)		$109		$152		$131		$123		$167		$145		$/AF

												Assumed Flow Rate Per Acre in Operation		14.7		20.2		16.5		50		60		55		GPM/Ac						1. Assumes winter energy rate of $0.40 per KWH.  Based on PG&E ag schedule, Sonoma County.

														21,168		29,088		23,760		72,000		86,400		79,200		GPD/Ac

														0.065		0.089		0.073		0.221		0.265		0.243		Ac-FT/d/AC

												Head Loss		156		218		187		176		238		207		Ft

												Periods of Pump Operations

												Days of Operation		38.5		28.0		34.3		11.3		9.4		10.3

												Hours of Operation		924		672		823		272		226		247

												Energy Results

												"Water" Power

												Water HP		0.58		1.11		0.78		2.22		3.61		2.88		HW/Ac

												Water KW		0.43		0.83		0.58		1.65		2.69		2.14		KW/Ac

												Water KWH		159		223		191		180		244		212		KWH/AF

												Required Power (2) and Assocated Costs

												Pump Efficiency		65%						65%						%

												Engine Efficiency		90%						90%						%

												Total Efficiency		59%						59%						%

												Required HP		0.99		1.90		1.33		3.79		6.18		4.91		HW/Ac

												Required KW		0.74		1.42		0.99		2.83		4.60		3.66		KW/Ac

												Required KWH		272		381		326		307		417		362		KWH/AF

												Water Costs (1)		$109		$152		$131		$123		$167		$145		$/AF

												1. Assumes winter energy rate of $0.40 per KWH.  Basd on agricultural schedule in Sonoma County.

												2.  Assumes pumps discussed are typically characterized as large (> 100 HP)



																								111%







																14.7004385965

																16.5048245614

																20.1666666667

																		TYPICAL ENERGY

																				Drip		Impact

																		Headloss (Ft)

																		Low		155.7		175.6

																		High		217.8		238.4

																		Avg		186.8		207.0

																		Energy (KWH/AF)

																		Low		272		307

																		High		$381		417

																		Avg		$326		362

																		Annual $/AF

																		Low		$109		$123

																		High		$152		$167

																		Avg		$131		$145





Pressure loss notes

										cleaning sand filters trigger

										low		high

										3		5				uc extesion		operations

								Sand filters		6.9217481782		11.5362469636

								screen filters for drip		3		5				uc extension, pressurized screen filter

										6.9217481782		11.5362469636

												Industry Standard Reference

												For detailed derivations and typical values of CC and nn, the most authoritative source is:

												Driscoll, F.G. (1986). Groundwater and Wells. 2nd Edition. Johnson Screens.

												This book provides:

												Typical CC values: 0.0001 to 0.001 ft/gpm²

												Typical nn values: 1.5 to 2.5

												It is widely used in hydrogeology and engineering for well performance analysis.
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Comparing Upstream and Downstream Flows under the OFR Initiative
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Upstream Gauge Flow (CFS)
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Control

1. Moisture probe: “M”, 8x. Lysimeter: “L”, 4x.
Monitoring Wells, “MW?”, 6x
2. Treatments: Recharge — 2X, Control — 2x
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Frost Protection
Sprinklers

Labor limited time

Not in sync with continuous high flow
diversions

Higher Maintenance Likely

Frost Protection Sprinklers water rights
problem and many have been removed or
not maintained

Higher energy cost per volume pumped
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Drip and Micro-
Irrigation Sprinklers

Sensitive to filtering

24/7 operations opportunities

More Limited Maintenance Expected
In sync with 24/7 high flow diversions
Filtration needs

Lower energy cost per volume pumped
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Defining
Service Areas

Service Areas are laid out
in a clockwise direction in
Alexander Valley

Designed to minimize
crossing (e.g., streams,
railroads, roads) and
leverage landowner
systems

Each Service Area will
have Russian River OFR
supply pump station

Service Areas are
represented by Phase 1
and 2. Phase 3 are notin
consideration at this
time.
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Tasks Considerations
* Contractual * Vision and Expectations
* Agreements e Holistic
* Engineering and Env  Beneficial Uses (Stakeholders)
* Permitting — * Environmental and Permitting Considerations
* Local, State, Federal * Vs.Silo
* Approaches and Strategies » Water Rights (Abundance v Scarcity)
* Waterrights
. CEQA/ Environmental Partners/-Stakeholders
* Design and Engineering Agencies
) * Landowners
e Construction « Tribes
* Socialand Legal * Others....
* Governance * Energy and Water Connectivity

e Fi ial . . . .
Inancia * Funding Constraints / Restrictions

Qutreach
* Governance-e.g.,

* Mission

* Scope and Responsibilities
* Equity

* Financials
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Phase 1 Initiative Deliverables ; .
“Concrete” Policy, Planning, ....
* Pilot at Scale * Master Plan

* |nfrastructure * Fact Sheet

* Permits * White Paper

* CEQA * Project Completion Report

* Temporary Water Rights
* Agreements
* Design
* Diversion Operations Strategy
* Pilot Studies
* Refinement of operations and design

Strategies
Proof-of-Concept

Expectations QueStionS and ThOughtS

Regulatory refinement

* Challenges

* Water Availability Analysis
* Abundance/Scarcity paradigm
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