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1.0 Project Contact Page 

 
Client Name: City of Carnation   

Client Contact:  

Beth Offeman 

CED Manager  

beth.offeman@carnationwa.gov  

 (425) 550-8157 

 

 

Energy Services Company: UMC, Inc. 

Energy Services Company Contact:  

Ron Major, CEM 

Project Developer  

rmajor@umci.com  

(360) 870-5496 

 

Washington Department of Enterprise Services: 

Bei Zhang, PE 

Energy Systems Engineer 

Energy Program | Facility Professional Services  

Washington State Department of Enterprise Services 

C: 360-701-8431 | bei.zhang@des.wa.gov 

 

Electric Utility: PSE  

 

Natural Gas Utility: N/A  

 

Other Utilities: N/A 

 

 

Grant Agency and Contact Information: 

Track-One-Grant, Solar plus Storage for Resilient Communities Program 

WA Dept of Commerce  

David Hecker 

david.hecker@commerce.wa.gov  

mailto:beth.offeman@carnationwa.gov
mailto:rmajor@umci.com
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2.0 Executive Summary 
 

UMC is pleased to present this Investment Grade Audit (IGA) to the City of Carnation. This project 

was funded by a grant from the Washington State Dept. of Commerce, Solar plus Storage for 

Resilient Communities Program. And has been developed to assess the feasibility of installing Solar 

Photovoltaic (PV) arrays with battery storage at City of Carnation facilities.  

Utilizing the state Energy Savings Performance Contracting (ESPC) program, as administered by the 

WA Department of Enterprise Services, UMC provides a turnkey design-build approach that will 

deliver the entire project including, but not limited to, engineering development, design, construction 

commissioning, training, and Measurement & Verification.  

The IGA, which is this document, provides the results of the feasibility study with Rough Order of 

Magnitude (ROM) cost and savings. From this report the city will select which Resource Conservation 

Measures (RCMs) to include in the Energy Services Proposal (ESP). Actual energy and pricing 

guarantees will be provided in the ESP, which is the next step after narrowing down the measures 

identified in this IGA report. The ESP includes Guaranteed Maximum Price, Guaranteed Energy 

Savings and Guaranteed System Performance.  

 
The purpose of this feasibility study is to determine how Solar PV with incorporated battery storage can 
provide resiliency and support the community during an emergency. Additionally, the solar PV and 
storage system can help the city reduce its grid purchase of electricity, resulting in lower utility costs for 
city operations.  
The City of Carnation’s emergency operations plan requires the city and its residents to be self-
supporting. And requires the city to provide assistance – such as road crews to clear debris – to King 
County and state operations during an emergency. The Solar PV plus Battery Storage project supports 
the City’s emergency operations plan.  
 
The table below identifies the potential sites that were included in the feasibility study.   
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The Landfill site area is not deemed feasible at this time.  While the area could support a 290 kW ground 

mount Solar PV array that could produce an estimated 328,560 kWh / year and connect to the electric 

grid. The landfill is not cleared for development currently.  Refer to Section 4.0 Facility Site Assessment 

for more information.   

 

 

The Solar PV Array and Batteries are discrete scope elements. The size and production of each array 

is dependent on roof space and solar exposure.  

 

• Carnation Community Campus – Solar PV array is rated at 37.96 kW, producing an estimated 

32,400 kWh annually. 

• Public Works – Solar PV is rated at 35.3 kW producing an estimated 25,753 kWh annually. 

• Vacuum Pump Station – Solar PV is rated at 14.5 kW, producing an estimated 14,427 kWh 

annually.  

 

The city can select one of two battery options for each location. The batteries are about the size of a 

small garden shed and are fully self-contained with fire suppression and battery management hardware 

and software. The smaller battery will provide 2-3 days of back up power. The larger battery will supply 

5-7 days of backup power. Without any recharging from the solar array, for example in winter.   

 

•  Carnation Community Campus: 

o 258 kWh = 2-3 days of backup power.   

o 516 kWh = 5-7 days of backup power. 

• Public Works Building: 

o 215 kWh = 2-3 days of backup power. 

o 430 kWh = 5-7 days of backup power.  

• Vacuum Pump Station: 

o No battery. The electrical load of the pumps is too large to be met with battery storage.    

• Landfill is not considered viable at this time.   

 

 

The Solar PV and battery system will be net-metered by the local electrical utility and provide an offset 

to grid purchased electricity.  
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The table below shows recommended potential Resource Conservation Measures (RCMs) with ROM 

values for savings and cost. The ROM cost for each of the RCMs is specifically for that RCM. For 

example, the cost for the Solar PV array is not included in the cost for the battery.  

 

Once the City, in consultation with UMC and DES, selects the preferred options. UMC will fully develop 

the scope and cost for the ESP. The final guaranteed costs will change based on which measures are 

selected. The ROM costs presented include all labor and material and soft costs, i.e., engineering, 

permitting, bond, sales tax, project management etc. and are spread across all the RCMs listed.  

 

 

 

Potential RCMs  
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2.1 Sites and Scope Selected for Track - 2    

 

The following sites and RCM’s have been selected by the City of Carnation to submit for Track-2 

Grant funding. The final scope and cost details will be determined prior to submitting the Track-2 

Grant application.  UMC will assist the city with a future grant application and help identify alternative 

funding opportunities for the city to implement this project.  

Analysis and scope descriptions for each RCM can be found in Sections 4.0 Facility Site Analysis and 

Section 5 Scope of Work, respectively, in the report below.  

 

Selected RCMs 

  

Simple ROM ROM

Payback Annual Project

Savings Cost

kWh/yr Yrs $ $

Mechanical/Electrical Upgrades -                               -$             

RCM-1a: Carnation Commuinity Campus Solar - 37.96 kW 32,400                         117.1       3,600       430,000$     

RCM-1c: Carnation Community Campus Option 2 - 516 kWh Battery -                               -           1,217,000$  

RCM-2a: Public Works - 35.3 kW 25,753                         129.6       2,900       378,000$     

RCM-2b: Public Works Option 1 - 215 kWH Battery -                               -           780,000$     

RCM-3 Vacuum Pump Station Solar - 14.5 kW 14,427                         86.2         1,600       141,000$     

Resource Conservation Measures

City of Carnation

Preliminary Project Budget Cost & Savings

Electric Savings
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3.0 Project Development 

 

3.1 Project Overview 

 

The purpose of this Investment Grade Audit (IGA) is to provide engineering analysis, scope, and 

financial overview to evaluate the feasibility of Solar P.V. plus Battery Storage opportunities at the City 

of Carnation facilities. This IGA is to be further evaluated by the developing team (City of Carnation, 

DES & UMC) to select specific RCMs for implementation. The next step is the ESP, when UMC will 

develop a comprehensive construction project including each of the selected RCMs. 

The intent of this project is to install Solar PV plus Battery Storage to add resiliency to city operations 

and reduce electric utility costs for the city.   

 

The next steps of the ESP will focus on developing the following:   

• Detailed Design & Project Scopes 

• Guaranteed Savings for the selected RCMs 

• Guaranteed Maximum Project Costs 

• Project Financials 

• Detailed Measurement and Verification Plan 

• Preliminary Construction Implementation Plan 

 

Once DES has approved the IGA document, UMC will package the measures selected by the team 

and turn it into an ESP. The ESP will be the basis for any future grant applications.  

 

Energy Performance Contracting Process: 

 
In addition to the technical and financial assessment, Community Engagement was an important 

piece of this feasibility.  Two community engagement events were hosted by city staff.  The first 

Community engagement was held on September 19th, 2024, at the Senior Center from 5:00-7:00.  

UMC presented the initial site selection and early assessment to the public.  The second Community 

Engagement event was held on November 21st, 2024, at the City Hall.  It was hosted by the city and 

well attended.     

DES -
Customer

Interagency 

Agreement 

IGA Scope 
agreed upon. 
ESCO delivers 
IGA Proposal

IGA Study 
completed 

(90-120 days)

Customer
review of IGA. 
Decision made 
on ESP projects

ESCO Delivers 
Energy Services 
Proposal (ESP)

Notice to 
Proceed 
Design &

Construction

Design & 
Permitting 
Completed

Construction, Startup, 
Commissioning, &
Project Closeout

Performance 
Assurance 

(M&V)

Review options 
for Continuous 

Facility 
Improvements

ESPC contract
completed for 

Turnkey 
Implementation
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4.0 Facility Site Assessment  
 

The following provides background information and site selection criteria for the (new) Carnation 

Community Campus, Public Works Building, Wastewater Vacuum Pump Station, and (capped) City 

Landfill.  

 

Site Selection Criteria: 

• Is the site owned and operated by the city?  

• Does the site have adequate solar exposure?  

• Does the site have access to 3 phase utility power for grid connection?  

• Does the site support emergency operations? 

• Will the Solar + Storage system provide resiliency? 

 

 

 
Site Name 

City 
Owned 
Property  

Solar 
Exposure  

Accessible 
Grid 
Connection  

 
Supports Emergency Operations  

 Provides 
Resiliency 

 
Carnation 
Community 
Campus   

 
Yes 

 
Yes 

 
Yes 

The Carnation Community Campus 
will include the city administrative 
office and the City Hall. The new 
building will also be used as a 
warming /cooling center for the 
residents and will be used as the city’s 
emergency operations command 
center.   

 
Yes 

 
Public 
Works 
Building 

 
Yes 

 
Yes 

 
Yes 

Public works crews and equipment 
are identified as critical to support 
regional emergency operation efforts.   
The facility supports the city 
maintenance crew operations.   
A city water system booster-pump is 
co-located at this site and provides 
increased pressure to a section of the 
city. It will be connected to provide 
resiliency.   

 
Yes 

 
Wastewater 
Vacuum 
Pump 
Station 
(WWPS) 

 
Yes 

 
Yes  

 
Yes 

The WWPS is critical infrastructure 
that relies on power to operate 24/7. 
The WWPS has a 4-hour operational 
limit with no power.  
Solar + Storage will extend 
emergency generator operations by 
offsetting and extending diesel 
reserves.   

 
Yes 
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City Landfill 

 
Yes  

 
Yes  

 
Yes  

The city’s landfill has been 
decommissioned for 25 years.  The 
site provides space for a ground 
mount solar array connected to the 
utility grid. This provides dispatchable 
power production for the electrical 
utility (PSE). Providing resiliency for 
the city and surrounding area.  
The WA Dept. of Ecology monitoring is 
ongoing and the site is not available 
for Brownfield development yet.  

 
Yes 
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4.1 Facility Existing Conditions 

  

(new) Carnation Community Campus   

The Site located at 4001 Tolt Ave. with an existing two-story building known as the Lord House, was 

built in 1911 and is 2,584 square feet. The new City Hall will be built on the city owned parcel. The new 

facility will also be used as an Emergency Command Center and a warming /cooling center for up to 

60 people. The roof of the existing building is recommended to be replaced before a solar PV array is 

installed. Roofing costs are not included in the ROM costs.       

 
            The existing Lord House building                           Site of the new Carnation Community Campus   
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Public Works Building 

The Public Works building located at 33100 45th street was built in 1994 and is 5,560 square feet. The 

building is in good condition with metal siding and roof.  The site provides good solar exposure. With 

an excellent connection point to the utility grid, with three phase power on the same side of Tolt River 

Rd. N.E.  

The building structure can support the solar PV array with only minor structural improvements. There 

is adequate space for the storage battery. A bonus is the city’s newest water system booster pump 

station, providing increased water pressure to a section of the city, is on the same property and will be 

connected to the Solar + Storage system to support the booster pump operation.  
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Wastewater Vacuum Pump Station  

The WWPS located at 4301 Larson Ave., was built in 2006 and is 1,500 square feet. This is critical 

infrastructure for the city. With 24/7 operations that need to be maintained in an emergency.  Limited 

to four hours of downtime without power before the system reaches its storage capacity. The WWPS 

collects raw sewage from the city’s residences and then pumps that to the King County wastewater 

treatment plant located 100 yards across the street.  

The metal roof can support the solar array.  A 500kva utility transformer is located on site within 100’ 

of the building. The emergency generator has a one-week fuel supply.  

 

 

  
 

 



 

  

 

 
Page 14 of 29 

 

www.umci.com | 19020 33rd Ave W, Suite 400, Lynnwood, WA 98036 | (206) 364-9900 | SERVICE (206) 364-9910 

 

City Landfill (capped): Not currently feasible  

The landfill site located at NE 24th St and 328th Ave NE is approximately 11 acres in size, fenced and 

secured. It is approximately 1500’ east of PSE’s medium voltage distribution line that feeds a 

substation. The ground is well above flood plain with adequate clear space for a ground mount system. 

And with good solar exposure to the south-west.  

The Dept of Ecology requires additional monitoring before the site is recommended for brownfield 

development.  Requirements for protecting the land fill cap and continued environmental testing, 

making the addition of a Solar PV array too expensive to make the project cost effective.  This may 

change when future testing allows the development of the site.   

 

Entrance to landfill 
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5.0 Scope of Work 
 
The scope of this IGA report is to investigate the feasibility of using Solar PV and battery storage to 
provide resiliency for city operations and reduce electrical grid purchases.  
Please see a description of each RCM and the options for each on the following pages. Each location 
is unique and was evaluated for the solar PV array size and production. Battery storage was sized 
based on two scenarios. One scenario was for battery storage that would last 2-3 days. The other 
scenario is storage for 5-7 day.  
 
The warranties for the Solar PV and batteries are below.  

• Ironridge Racking: 25-yearManufacturer warranty.  
o This is the structure that supports the Solar panels. 

• Tier 1 Solar Panels: 25 Year Manufacturer workmanship warranty and 30-year Performance 
warranty 

• Inverters: 12 year Standard Manufacturer Warranty.  
o This can be extended to 20 or 25 years, depending on the inverter model, for an additional 

fee.  
• Batteries: 2-year Workmanship / Material warranty and 5-year Parts Warranty.  

o 5-year extensions available for extra cost. This additional warranty is included in the ROM 
cost. This can be removed or left in at the City’s direction.  

• Sphere Solar Energy - 2-year Service and Workmanship Warranty included.  

 
Once the final list of RCMs is selected, a detailed scope of work, construction schedule and guaranteed 
maximum project cost will be developed for the ESP.  
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  RCM-1.0 a, b, c Carnation Community Campus 
 

 

Overview of Current Situation 

Existing System:  

  The Carnation Community Campus is a two-building complex. The site has an existing two-story building that 

will be used as city administrative offices, with a new single-story building that will function as the city hall and 

warming/cooling center.  

• Estimated usage for the campus is around 140,000 kWh / annually.   

Proposed System: 

  The proposed 33.28 kW Solar PV system will have a total of 64 solar photovoltaic panels mounted on the 

roofs of the buildings. The array will produce an estimated 29,242 kWh annually. A self-contained Li-Ion 

battery storage system will be pad mounted on site.  

 RCM -1a 

• South roof utilized on existing building for maximum sun exposure. The new building’s PV array will be 

installed on the west side of the building’s roof. If the trees directly to the south of the new building are 

removed the PV array will have better exposure and production.   

• West roof array acts as a visual message to the community.   

  There are two options for the battery storage system.  

• RCM -1b: A 258-kWh battery will provide approximately 2-3 days of operation without recharging from 

the solar array.  

•  RCM -1c: A 516-kWh battery will provide approximately 5-7 days of operation without recharging from 

the solar array.  

  The solar and battery system will be connected to the local electric grid through net metering. The system will 

be automatically controlled. Sensing an interruption to the electric grid, the building will automatically switch 

over to the solar/battery system.  

Scope of Work 

 Electrical Upgrades (sub-contracted): 
• Installation of Roof Mounted Solar PV  
• Installation of battery system 
• All grid and building connections 

Benefits 

• Provides resiliency for city operations 

• Reduces grid purchased electricity  
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  RCM-2.0 a, b, c Public Works Building  
 

 

Overview of Current Situation 

Existing System:  

  The Public Works building is a wood Pole building with steel cladding and roof.  The roof structure is built with 

trusses and doubled up 2x6 roof purlins.  The building is used to house equipment and material and do minor 

repairs on equipment. There is a small office space and bathroom for the staff.       

Proposed System: 

  The proposed 35.3 kW Solar PV system will be mounted on the roof of the building. The array will produce an 

estimated 25,753 kWh annually. A self-contained Li-Ion battery storage system will be pad mounted on site.  

  RCM-2a The Solar PV array and batteries will also provide backup for the Domestic Water Booster pumps 

located in a stand-alone building approximately 250’ from the main Public Works building.  

  There are two options for the battery storage system.  

• RCM-2b: A 215-kWh battery will provide approximately 2-3 days of operation without recharging from 

the solar array.  

•  RCM-2c: A 430-kWh battery will provide approximately 5-7 days of operation without recharging from 

the solar array.  

  The solar and battery system will be connected to the local electric grid through net metering. And will be 

automatically controlled. Sensing an interruption to the electric grid, the building will automatically switch over 

to the solar/battery system.  

Scope of Work 

 Electrical Upgrades (sub-contracted): 
• Installation of Roof Mounted Solar PV  
• Installation of battery system 
• All grid and building connections 

Benefits 

 

• Provides resiliency for city operations 

• Reduces grid purchased electricity  
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  RCM-3.0 Wastewater Vacuum Pump Station 
 

 

Overview of Current Situation 

Existing System:  

  The Wastewater Vacuum pump station is a concrete block building that houses 5 vacuum pumps and 2 

transfer pumps. The system collects wastewater from the community and then transfers it to the King County 

wastewater treatment plant across the street. 

Proposed System: 

  The proposed 14.5 kW Solar PV system will be mounted on the roof of the building. The array will produce an 

estimated 14,427 kWh annually.  

  Please note, there is no battery at this location. The load for the vacuum pumps are too large to make battery 

storage feasible.  The existing diesel generator will continue to provide backup power in case of a power 

outage.  

  The solar array will be connected to the local electric grid and will be net metered.  

Scope of Work 

 Electrical Upgrades (sub-contracted): 
• Installation of Roof Mounted Solar PV  
• All grid and building connections 

Benefits 

 

• Provides resiliency for city operations 

• Reduces grid purchased electricity  
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RCMs Investigated and Not Recommended  

City Landfill (capped) 
 
The Landfill was investigated for feasibility to install a 290-kW ground mount Solar PV array that could 
produce an estimated 328,560 kWh / year and connect to the electric grid. This was deemed not 
feasible due to permitting restrictions imposed by the WA Dept. of Ecology and the required ground 
water monitoring. This RCM is not recommended due to complications of building on a capped landfill 
that is still actively monitored.   
The estimated ROM range for the Landfill Solar PV array is $2.5 – $5 million.   
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6.0     Facility Resource Baselines 
 

6.1  Utility Suppliers 

 

The individual utility suppliers for the City of Carnation are listed below.  

 

Electric Utility Supplier 

PSE provides electricity for all of the sites. The average rate over the 12 months of calendar year 

2024 was $0.11/kWh. The average rate used for the savings calculation is the average for Schedule 

24 & 25. These are the Tariff Schedules in use at the Public Works Building and the WWPS.  

 

Copies of the Tariff Schedules can be found in the appendix.   

 

Carnation Community Campus – The current Tariff Schedule 7 – Residential Service used at this 

location is for the Lord House. This will be changed to Schedule 24 when the new building is put 

into service. 

 

Public Works Building – This facility uses Tariff Schedule 24 – General Service.  

 

WWPS – This facility uses Tariff Schedule 25 – Small Demand General Service.  

     

There are no other utilities for the City’s facilities.  
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6.2 Building Utility Data 

 

Carnation Community Campus: 

The data tables below only account for the current usage of the existing building (Lord House) on the 

site of the future Carnation Community Campus. The new Community Center building has not been 

built, and the energy consumption is not known at this time. It is estimated to be 140,000 kWh per year 

for the campus. Actual consumption when the administrative building is fully occupied will be higher.  
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Public Works Building  

This data accounts for the building operations only. 

 

 

 

 

 

 

 

 

   

     

     

     

     

     

 
w
 

 ont 

Electrical  sage

 WH



 

  

 

 
Page 23 of 29 

 

www.umci.com | 19020 33rd Ave W, Suite 400, Lynnwood, WA 98036 | (206) 364-9900 | SERVICE (206) 364-9910 

 

City Water Booster Pump  

 This data accounts for the Domestic Water booster pump operations only.  
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Wastewater Vacuum Pump Station  

This data accounts for the operations of the vacuum pump station.  
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7.0 Appendix 

Appendix 1: Preliminary Sketches and Findings 

       Carnation Community Campus  

      

 

 

       Public Works Building and domestic water booster pump  
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Wastewater Vacuum Pump Station             

 
 

 

Landfill (not recommended)  
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Selected battery manufacturer or equal 
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