
Second choice: In the example above, instead select 
Call in and use your phone to call into the webinar. A window 
will pop-up with your meeting Call in information.

Note: The incoming call may be listed as POTENTIAL SPAM.

Last choice: Use Computer for Audio. Connect 
a headset to your computer for best results. 

Welcome to BPA’s Webex Meeting!
Note: Your audio is muted upon entry.

Audio 
instructions

Use to mute 
and unmute

Use to 
express 

emotion

Use to view 
participant list 
and chat panel

Preferred choice

+1-415-XXX-
XXX

XXX XXXXXXX #
XXXXXX #
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Group

B O N N E V I L L E P O W E R  A D M I N I S T R A T I O N

March 2, 2023

Presenter
Presentation Notes
Cover



Agenda
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10:00 – 10:05 Welcome, roll call, icebreaker

10:05 – 10:15 Ag measure changes & promos

10:15 – 10:25 New Ag energy audits & REAP 
funding

10:25 – 10:55 Dairy commercial heat pump hot 
water heater demonstration pilot 

10:55 – 11:00 Questions

Presenter
Presentation Notes
Agenda



Hello!
4

What are you looking 
forward to in Spring?

Presenter
Presentation Notes
Rollcall



David Lee Ag Sector Lead/Program Manager

Ben Mabee & Phillip Kelsven Planning & Evaluation

Dick Stroh, Travis Wood, 
& Tom Osborn Engineering

Dena Hilde EER Liaison 

Michele Francisco Marketing Support

Lita Mahan COTR

Michelle Kelly Ag Program Support Specialist

Robert Wallace Ag Program Specialist

Larry King Ag Program Specialist
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6 https://www.bpa.gov/energy-and-services/efficiency/marketing-resources/agricultural-toolkit

https://www.bpa.gov/energy-and-services/efficiency/marketing-resources/agricultural-toolkit
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Agricultural Program 
Changes



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Measure Changes – Energy Savings

As a result of changes made by the Regional Technical Forum, BPA will 
update the following measure energy savings, effective October 1, 2023:

• 7.6.1 – Irrigation System Conversions: LESA/LEPA/MDI
• 7.6.2 – Sprinkler Package Replacements
• 7.6.3 – Irrigation System Conversions: High Pressure to Low Pressure

8



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Measure Changes – Energy Savings

9

IMPLEMENTATION MANUAL SECTION AND MEASURE TITLE Current kWh Savings October 2023 kWh 
Savings

7.6.1 Irrigation System Conversions: High pressure to LESA/LEPA/MDI 57.71 61.71
7.6.1 Irrigation System Conversions: MESAto LESA/LEPA/MDI 36.33 37.03
7.6.2 Sprinkler Package Replacements – High-Pressure 63.82 65.86
7.6.2 Sprinkler Package Replacements – MESA 31.91 32.93
7.6.2 Sprinkler Package Replacements – LESA/LEPA/MDI 15.96 16.46
7.6.3 Irrigation System Conversions: High Pressure to Low Pressure –

Center-Pivot or Linear-Move 51.83 58.63

7.6.3 Irrigation System Conversions: High Pressure to Low Pressure –
Wheel-line or Hand-Line 50.26 58.63



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Measure Changes – Incentive Values
BPA will offer promotional incentives that go into effect on April 1, 2023. 
• Utilities have the option of doing the standard payment or the promotional payment until October 

1, when the promotional payment will become the standard payment. 

As a result of changes made by the Regional Technical Forum and to align with current 
marketplace costs, BPA will update the following measure incentive values, effective 
October 1, 2023:

• 7.6.1 – Irrigation System Conversions: LESA/LEPA/MDI
• 7.6.2 – Sprinkler Package Replacements
• 7.6.3 – Irrigation System Conversions: High Pressure to Low Pressure
• 7.7.1 – Irrigation Pump Testing and Systems Analysis
• 7.7.2 – VFDs for Ag Centrifugal Pumps (BPA-Qualified)
• 7.7.3 – VFDs for Ag Turbine Pumps (BPA-Qualified)
• 7.7.4 – VFDs for New Ag Pump Installations (BPA-Qualified)

10



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Incentive Values – Irrigation Measures

11

IMPLEMENTATION MANUAL SECTION AND MEASURE TITLE STANDARD 
PAYMENT RATE 
PER UNIT: 
EFFECTIVE 
OCT. 1, 2022 – SEPT. 
30, 2023

PROMOTIONAL 
PAYMENT RATE 
PER UNIT: 
EFFECTIVE 
APRIL 1, 2023 -
SEPT. 30, 2023

STANDARD 
PAYMENT RATE 
PER UNIT: 
EFFECTIVE 
OCT. 1, 2023 

7.6.1 Irrigation System Conversions: High Pressure to 
LESA/LEPA/MDI $14 $18 $18

7.6.1 Irrigation System Conversions: MESA to LESA/LEPA/MDI $14 $18 $18

7.6.2 Sprinkler Package Replacements – High-Pressure $14 $16 $16

7.6.2 Sprinkler Package Replacements - MESA $10 $15 $15

7.6.2 Sprinkler Package Replacements - LESA/LEPA/MDI $4 $7 $7
7.6.3 Irrigation System Conversions: High to Low Pressure –

Center-pivot or Lateral-move $12 $18 $18

7.6.3 Irrigation System Conversions: High to Low Pressure-
Wheel-line or Hand-line $12 $16 $16

Presenter
Presentation Notes
Promotional Incentives go into effect on April 1, 2023. Utilities have the option of doing the standard payment or the promotional payment until October 1, when the promotional payment will become the standard payment. 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Incentive Values –Pump testing, VFDs for 
pumps and pump efficiency upgrades

12

IMPLEMENTATION MANUAL SECTION AND MEASURE TITLE STANDARD PAYMENT 
RATE PER UNIT: 
EFFECTIV E 
OCT. 1, 2022 – SEPT. 
30, 2023

PROMOTIONAL 
PAYMENT RATE PER 
UNIT: EFFECTIV E 
APRIL 1, 2023 - SEPT. 
30, 2023

STANDARD PAYMENT 
RATE PER UNIT: 
EFFECTIV E 
OCT. 1, 2023 

7.7.1 Pump Testing Service Simple System Evaluation $50 $100 $100

7.7.1 Pump Testing Service Irrigation Pump Test Simple System or Open Discharge $100 $200 $200

7.7.1 Pump Testing Service Irrigation Pump Test System Analysis 400 acres or less $200 $400 $400

7.7.1 Pump Testing Service Irrigation Pump Test System Analysis Over 400 acres $300 $600 $600

7.7.1 Pump Testing Service Irrigation Pump Test (main pump) Complex System Over 
400 acres $200 $400 $400

7.7.1 Pump Testing Service Irrigation Pump Test (booster pump) Complex System Over 
400 acres $50 $100 $100

7.7.2 VFDs for Ag Centrifugal Pumps (BPA-Qualified) $50 $70 $70

7.7.3 VFDs for Ag Turbine Pumps (BPA-Qualified) $80 $100 $100

7.7.4 VFDs for New Ag Turbine Pump Installations (BPA-Qualified) – New Turbine pump $80 $100 $100

7.7.4 VFDs for New Ag Pump Installations (BPA-Qualified) – New Centrifugal pump $50 $70 $70

7.7.5 Pump Efficiency Upgrade New Efficient Pump 20 to 500 horsepower $50 $70 $70



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Program Requirement Change
Effective October 1, 2023, BPA will change the following requirements for 
section 7.9 - Other Agricultural Measures:
• Requirement effective until September 30, 2023:

− d. Nursery and greenhouse project improvements in irrigation, air handling, 
temperature, and humidity controls for facilities using less than 1 aMW. Please 
note: If usage is above 1 aMW, projects at the facility are considered Industrial.

• Requirement effective on October 1, 2023:
− d. Nursery and greenhouse project improvements in irrigation, air handling, 

temperature, and humidity controls for facilities.

13



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Expiring Measures
Effective October 1, 2023, BPA will no longer offer the thermostatically 
controlled tank de-icer:
• Recently expired by RTF
• Very, very low measure uptake over the last several years
• Considered BPAQ process to retain this measure

14



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Upcoming New Measures
Effective October 1, 2023, BPA will offer the following measures, IM 
section 7.10.1:
• Agricultural Energy Audits

15



BPA Ag 
Energy 
Audit 
Measure



What is an Ag 
Energy Audit?

17

o Identifies/Analyzes energy efficiency measure

• Irrigation system/hardware upgrades

• VFDs for pumps, pump efficiency upgrade opportunities

• Lighting upgrades

o Follows American Society of Agricultural and Biological Engineers (ASABE) 2009 standard

o Performed by a CEM, P.E. or experience Ag Energy Auditor

o No savings measure that should lead to identifying and implementing other Ag program 

UES measure and custom project with savings. 



Where?
⊷Crop
⊷Dairy
⊷ Livestock or Poultry farm
⊷ Indoor Ag grow/greenhouse 

facility
⊷Vineyard
⊷ Etc.

18



Why Do it?
Addresses barriers 
identified in 2018 
USDA survey 
results
• Investigating not a 
priority

• Improvements will 
not reduce costs 
enough to cover 
installation costs, 

• Cannot finance 
improvements

Necessary step to 
obtain USDA 
Rural Energy for 
America Program 
(REAP) funding

ODOE currently 
has Rural Energy 
Development 
(REDA) funds, 
covering 75% of 
cost for Oregon 
Ag Producers
• Energy Trust of 
Oregon is funding 
remaining 25% for Ag 
producers in their 
territory

• BPA intends to also 
fund remaining 25% 

19



Benefits
Comprehensive report for Ag producer 

o Business case for Ag producer to make 
financial decision on EE improvements 
implementation 

o Energy and O&M cost savings
o Available utility incentive
o Available funding sources 
o Enables implementation of low 
cost measures
o Assists in planning for capital 
projects



The New Ag Energy Audit Measure will become effective Oct 1, 2023

21



Ag Energy Audit Measure 
Incentive Payment

• Not to exceed to $ 10K

22

• Incentive payment with other 
outside funding sources cannot 
exceed 100% of energy audit cost

• May be combined with pump 
testing measure



BPA Ag Energy Audit Measure 
Requirements/Process Overview

23

Ag producer complete Ag Energy Audit Screening Form with energy audit proposal 
price and outside funding amount

• Submit to customer utility for go ahead

Ag energy audit and report completed by CEM, P.E. or experiences Ag energy auditor

• If applicable, should use Ag program UES measure savings rates
• May include custom project opportunities

Ag energy audit report submitted in BEETS 

• Reviewed by BPA Ag engineer/program staff/COTR

EEI reimbursed



ODOE Oregon Ag Energy Audit Overview

• Ag producers and small rural businesses are eligible

• Ag producers submit interest form on ODOE 
program webpage:
https://odoe.powerappsportals.us/ORAEA

• ODOE staff available and able to assist

• ODOE has approved Ag energy auditors to perform 
energy audit

• Will fund 75%

• More information at: 
https://www.oregon.gov/energy/save-
energy/Pages/Rural-Energy-Audit-Program.aspx

24

https://odoe.powerappsportals.us/ORAEA
https://www.oregon.gov/energy/save-energy/Pages/Rural-Energy-Audit-Program.aspx
https://www.oregon.gov/energy/save-energy/Pages/Rural-Energy-Audit-Program.aspx


USDA REAP Funding/Process Overview
Program has over 
$300M for 
projects in U.S.

REAP will fund up 
to 40% of energy 
efficiency project

Agricultural 
producers with at 
least 50 percent 
of their gross 
income coming 
from agricultural 
operations

25

Small rural 
business

EE projects 
ranked based on 
simple payback

More information: https://www.rd.usda.gov/programs-services/energy-programs/rural-energy-
america-program-renewable-energy-systems-energy-efficiency-improvement-guaranteed-loans

https://www.rd.usda.gov/programs-services/energy-programs/rural-energy-america-program-renewable-energy-systems-energy-efficiency-improvement-guaranteed-loans
https://www.rd.usda.gov/programs-services/energy-programs/rural-energy-america-program-renewable-energy-systems-energy-efficiency-improvement-guaranteed-loans


USDA REAP Funding/Process Overview

26

o Application packet submission/to dos
• SAM.gov business registration
• Packet Requirements for total project costs of $80K and under 

to apply for REAP grants
o Energy Audit/Assessment
o Federal Forms:

• RD 4280-3A – REAP Application Form
• SF 424 – Application for Federal Assistance
• SF 424C – Budget Form 
• SF 424D – Assurances Form
• Environmental Checklist

o Proof of matching funds for the project – bank statement, line of 
credit, loan, etc.

o Site map with project marked
o Vendor/Installer Certification

• Can DIY easy installs like lightbulbs 
• Still need a 3rd party to sign this one-pager attesting to the energy 

savings of the project)



Robert Weber- Engineer, Bonneville Power Administration
Richard Stroh – Engineer, Bonneville power Administration

Heat Pump Water Heaters                   
MOOving into the Dairy Farm



?
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Residential Systems vs. Commercial Systems

A commercial HPWH system serves ＞4 dwelling units or commercial loads 
requiring ≥ 120 gallons of storage volume and/or ＞6 kW of input power.

120 gal

6 kW

RESIDENTIAL COMMERCIAL

SMALL LARGE 

Commercial equipment
Custom engineered system

Plug and play/skid
Unitary/Integrated
All-in-one packaged system

Presenter
Presentation Notes
Instructor Notes:__________Source & Image Credit:Advanced Water Heating Specificationhttps://neea.org/img/documents/advanced-water-heating-specification-v8.0.pdf
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Untapped Opportunity for Commercial HPWHs

Multifamily =  Beachhead Market

RTF measure by mid 2023 in PNW 

Other Opportunities:
• Dairy Farm
• Restaurant
• Hospitality
• K-12 School
• Education Campus
• Corporate Campus
• Food Processing
• Wood Products
• Packaging
• Viticulture
• Fire Station
• Gymnasium

Presenter
Presentation Notes
PRESENTER NOTES:Since 2009 BPA has been working to advance commercial HPWH applicationsAt that time, limited product was available with no proven commercial HPWHs available in US marketIn 2010, BPA developed a disciplined approach to identifying and researching opportunities with potential for delivering significant future energy savings to the region.One key focus area for further research included hot water heating targeting larger volume users. Worked to demonstrate efficacy and with manufacturers to bring products into the US marketBeachhead market was focused on Multifamily Central HPWH systemsRTF MF central HPWH by Mid 2023BPA has led on feasibility assessments for products, system design and M&V for these types of projects. Today-Major manufacturers: Mitsubishi, AO Smith, Colmac, Nyle Sanco, and Steffes are all participating in this feasibility and testing process.Product Pipeline: Currently at 7 Products. Working with 4 more manufacturers; with the goal of entry into the US market within the next 2 years.  New Market Channels:Exploring using the technology in other market channels through custom project processTo increase market expansion and adoption 
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Why Dairy Farms?

 Mid-size dairies use thousands of 
gallons of water per day just to sanitize 
the milking equipment.

 900+ Dairies in Bonneville Power 
Administration's Service Area.

 Huge opportunity to save farmers 
money through energy savings and less 
reliance on propane.

Presenter
Presentation Notes
PRESENTER NOTES:Dairy is a good application because every dairy has a LOT of heat in the milk (a free heat source) + the need for that heat elsewhere (DHW for washing, sanitizing)HPWHs transfer heat from freshly pumped milk to heat the water used to sanitize the milking equipmentMilk cooling and water heating constitute most of the energy use within dairies. This map shows the location of the larger Idaho dairies within BPA service area
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Opportunity Capture: Combine 2 Processes

GROUND WATER / REFRIGERATION COOLING

WASTE 
HEAT

WARM MILK

COLD MILK HOT SANITARY 
RINSE WATER

COLD WELL 
WATER

WATER HEATER

GAS OR 
ELECTRICITY

WASTE HEAT

Presenter
Presentation Notes
PRESENTER NOTES:There are 2 high-level dairy processes that involve heat:remove heat from milk (waste heat to air or water)add heat to water for sanitary rinse (use electricity or gas flame to create heat)Baseline in dairies:Dairies have to cool the milkThey have to heat the waterThey have the ideal opportunity to transfer this heat
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HPWH Uses Waste Heat for 85% of Water Heating

MILK
COOLER

WASTE 
HEAT

WARM MILK 
(100°F)

COLD MILK 
(35°F)

HPWH

Trim 
Heater

DCW (50°F)

DHW 
(160°F)

DHW 
(180°F)

Milk cooling provides free water 
heating

Presenter
Presentation Notes
PRESENTER NOTES:Opportunity to bring these two processes together with HPWH Use waste heat from milk to heat water up to 160° (max safe temp for Colmac) cool milk from 100° to 35° = 65 degrees of coolingheat water from 50° to 160°=110 degrees of heatingcool 10 gallons of milk, heat 6 gallons of waterThen conventional gas/electric heating (trim heater) for remaining 20-degree lift to 180°FThis is a Generic HPWH using waste heat (from milk) to transfer heat to the sanitizing waterAssumed low incoming water temperature, but this can vary & should be taken into accountAssuming Colmac commercial HPWH system (using R134 refrigerant)
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Opportunity Assessment Research Steps

 Starts with site visit and screening process to 
gauge feasibility, system cost & energy savings

 Looking at 
 Dairy characteristics 
 Sizing information
 System description
 Water quality
 Electrical capacity
 Additional waste heat processes

 Information used to complete initial engineering design – product, price, savings

Presenter
Presentation Notes
PRESENTER NOTES:BPA applies a disciplined approach when looking at new potential opportunities An opportunity assessment for each site to evaluate site suitability, costs, savings, ROI, etc. Critical to ensure we bring the expertise for these early projects to ensure successful HPWH initial installations to foster future growth.  Dairy characteristics – type of fuel, number of milkings, location of heat pumps, temperature of incoming waterSizing information – storage capacity, avg gallons of milk per cow per daySystem Description – water source, system size, circulation loopsElectrical Capacity – current transformer capacity, 240/480v etc.
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Webb Basin Dairy – Novel Case

 Mid-sized dairy with around 1,500 milking cows
 Unique geothermal well provides year-round 70 degrees 
 Needs 3,000 gallons of water per day for sanitation 
 Project completion date end of 2023
 Expect significant cost and energy savings
 Estimated 2- to 3-year return on investment for farmers
 Estimated 100,000 kwh/yr in refrigeration savings

Presenter
Presentation Notes
PRESENTER NOTES:Family farm owned by brothers Andrew and Glendon Webb, has recently grown from 1200 to 1500 cows. Colmac product selected – water source heat pump can heat up to 160 degrees safelyIn the existing system, well water is used to pre-cool the cow’s milk, then to cool the milk chiller condenser, then it is fed to the cows.Webb Dairy is geothermally active, so their well water is very warm – about 70°F. Using a water-source HWPH, we can harvest enough heat from the warm incoming well water to heat all of the farm’s DHW to 160°F. We only need to cool the incoming well water by 5-10°F. The existing propane boiler will heat the DHW another 20°F for sanitary rinse processes.The cooler incoming well water will now more effectively pre-cool the milk and cool the chiller condenser.* A lot of dairies have unique heat sources – Milk pasteurization process heatBio-digester heatWaste stream from washing the equipment



35

Pre-Monitoring of the Milking Operation

Required Measurements:
 Daily Hot Water Use
 Temperature of Hot Water Delivered to Milking System for 

Sanitizing
 Daily Volume of Well Water Used to Pre-Cool Milk
 Daily Volume of Milk Produced 
 Milk Temperature Entering Storage Tank
 Temperature of Well Water Used to Pre-Cool Milk 
 Temperature of Well Water After the Pre-Cooler
 Energy Required to Cool Milk

Presenter
Presentation Notes
PRESENTER NOTES:This is what we set out to measure initially – to get a baselineAt Webb Dairy we included M&V and meter energy usage to determine:water usageenergy usagedocument current system M&V is proof of research that there are potential savings here
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Webb Basin Dairy Existing Equipment

Cold Water In 70oF

Warm Water Out 76oF

Warm Milk In 100oF

Glycol 
In

Glycol 
Out

Cold Milk 
Out 34oF

Storage Tank Water HeatersHot Water SystemMilk Heat Exchanger



Dairies are a great candidate for large volume heat pump water heaters because they use a lot of water 
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Pre-Monitoring Results

Monitoring Results Revealed:
 Significantly more heat is available in the cow’s milk 

than what is required to heat the DHW used
 Incoming well water temperature 70oF 
 Lack of enough hot water storage
 Hard water treatment required

Presenter
Presentation Notes
PRESENTER NOTES:These were the results of pre-monitoring at Webb Basin DairyWebb Dairy has hard water, so water softener is neededImportant that the HPWH is rated for the job it’s required to do – at Webb Basin it’s for heating domestic hot water
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Utility Incentive Opportunities

 Local utilities are interested in offering rebates to dairies 
within their service area to install HPWH systems

 Estimated $20,000 incentive for this case

Presenter
Presentation Notes
PRESENTER NOTES:Raft River Electric Coop is the utility that serves the Webb Basin Dairy. This utility is interest in offering incentives for more dairies within their service area to install heat pump water heater systems. Extremely useful for rural and disadvantaged communities
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Future Educational Opportunities

 Webb Basin Dairy is expected to be the first installation of 
this design

 Plan to document “before”, “during” &“after” retrofit

 Hear from the experts involved in the project

 Show dairy farmers & their trusted contractors 
it’s worth getting behind this new technology

 Visual assets on demand

Presenter
Presentation Notes
PRESENTER NOTES:Visual content to train utilities, members of the public, and equipment installers on skills and knowledge surrounding newly available heat pump water heating technology Capturing what it looks like now before the equipment retrofit and reconfiguration, so we can understand how and why the retrofit is done. This is the “before” the retrofit (like in a home remodeling show)Scan the QR code and view the Webb Basin ThingLink on your phoneClickable, navigable, interactive tourWill have interviews with engineers, utilities, farmersKey equipment shown & described
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Interactive Tours for Online Learning

 Example of a Completed Multifamily Virtual Tour

 High Resolution and 
Technical Photography

 360 Imagery

 Interviews with Experts 

Presenter
Presentation Notes
PRESENTER NOTES:This is the “after” - an example from a multifamily building with a completed virtual interactive tour for online learning. Clickable, navigable, interactive tourScan the QR code and view the HopeWorks Station ThingLink on your phone
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?

Presenter
Presentation Notes
PRESENTER NOTES:Next steps:Any questions?



THANK YOU!

43

Robert Weber
Engineering Technical Lead 
Mechanical Engineer – Senior Project Manager
Energy Productivity
Bonneville Power Administration
rmweber@bpa.gov
206-641-1729

Richard Stroh
Customer Service Engineer
Bonneville Power Administration
rcstroh@bpa.gov
208-612-2130

mailto:rmweber@bpa.gov
mailto:rcstroh@bpa.gov


Questions?
44
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Next AUG meeting: 
June 20, 10-11 am (PDT)

Promotional incentives are 
effective April 1

&

Presenter
Presentation Notes
Rollcall
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