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Methodology
Our feasibility studies employ a systematic approach, ensuring clarity and precision. Each step
is designed with multiple stakeholders in mind, from communities and clients to potential EPC
and solar contractors. By focusing our feasibility study with these stakeholders in mind, we
ensure that all pertinent details are addressed and allow for a comprehensive assessment of the
project's viability, enabling streamlined/rapid project acquisition (RFP Development) and
responsible project construction. Cascadia Renewables is committed to efficiency. In that vein,
duplicating work is something we try to minimize both internally as well as externally. This
philosophy extends through to our methodology as we strive to provide accurate, concise, and
relevant information to all potential project stakeholders in an organized and easy-to-understand
manner.

Step 1 - Community Engagement and Customer Onboarding: The project's foundation
begins with a kickoff meeting. Here, we gather essential details like the context for completing
this project, the site's scope in relation to its community service, how the community defines
resiliency, and all the necessary contextual information to enable a thorough assessment of the
site's conditions.

Step 2 - Data Collection: A structured data collection process ensures we have all relevant
utility, structural, and electrical data, schematics, and plans to inform subsequent steps. This
includes letters of support indicating alignment with stakeholder objectives.

Step 3 - Engineering Review: All acquired data and schematics undergo engineering
evaluation to ensure feasibility from structural, architectural, and electrical perspectives. Our
team works with our engineering partners to determine the relevant roof loading risk category,
wind exposure, wind speed tolerance, roof snow load, and available structural capacity (if any)
for the incorporation of solar equipment.

Step 4 - On-Site Assessment: A thorough on-site assessment is the best practice to ensure
accurate project development. Conducted by senior staff, this assessment identifies and verifies
site characteristics, installation points of access, equipment locations, construction hurdles etc.
This hands-on approach ensures a comprehensive understanding of the real-world project
environment, bridging gaps left by building plans or schematics.

Step 5 - Preliminary PV System Design: Utilizing advanced modeling software, we formulate
an initial PV system layout. Our design methodology's precision is underpinned by our ability to
draw on extensive datasets, ensuring reliable shade assessments using both on-site and LIDAR
data. The design focuses on identifying the maximum fit PV System, potential equipment
locations, and the total system capacity of the site. It also accounts for necessary fire/permitting
equipment setback stipulations. To ensure transparency and ease of replication, our designs are
made available to all stakeholders in both PDF and DXF formats. This facilitates future design
adaptations and expansions by any project stakeholder.
Step 6 - Conceptual Equipment Specification and Review Process:
On at least a quarterly basis, our team conducts a comprehensive review of emerging and
upcoming products in the solar and storage market.
This review is multifaceted and evaluates the following:

● Cost Effectiveness:We assess the financial feasibility of products to ensure they offer
value for money.



● Bankability: Emphasis is placed on selecting Tier 1 products, ensuring longevity,
warranty validity, reliability, and performance.

● Origin of Manufacture:We prioritize products made in the USA, supporting local
industries, ensuring stringent quality standards, and enhancing local grant
competitiveness.

● Efficiency to Install: Products are evaluated for their ease of installation, reducing
project timelines and potential challenges.

● O&M Considerations:We analyze the long-term operational and maintenance
requirements, ensuring sustainability and reduced lifecycle costs.

● Lead Time: Products with manageable lead times are prioritized to ensure timely project
execution.

● Safety: Paramount to our selection process is the safety profile of equipment. We select
products that adhere to the highest safety standards, ensuring the welfare of both
installers and end-users.

This equipment selection process ensures that our feasibility studies and project designs are
grounded in the latest, most efficient, and most reliable technologies. By staying abreast of
market innovations, we ensure the projects are future-proofed, sustainable, and deliver
maximum value.

Step 7 - Optimization and Preliminary Financial Calculations: Preliminary system
design/BESS+PV optimizations are run to weigh project cost effectiveness, energy resiliency,
and carbon reduction. These optimizations consider utility interval consumption data, utility
carbon fuel mix, and preliminary system design specifications, shedding light on optimal battery
energy storage system (BESS) sizes, capacities, and system financial performance.

Step 8 - Review and Client Feedback: At this point in the feasibility study process, we
schedule a midpoint client meeting to facilitate open communication and iterative design,
ensuring the design aligns with client objectives while addressing potential challenges. This
midpoint client meeting is a working design meeting where our staff can, in real-time, explore a
handful of potential system design options and configurations with client stakeholders. This is
meant to provide an educational, hands-on, collaborative opportunity for the client to put their
fingerprints on the final system design while also understanding the logistical constraints of a
project of this magnitude.

The second stage of our feasibility study collates the community engagement/feedback to
develop a final project conceptual design. This starts by considering all remaining project risks
or blind spots.

Step 9 - Enhancing Resilience: Through final conceptual design modeling, we can quantify the
project's resilience by calculating daily BESS, solar, and generator (when relevant) dispatch
scenarios, ensuring the project meets broader community and utility objectives.

Step 10 - Permitting and Regulatory Compliance: Given the ever-changing nature of
permitting requirements, our team is committed to consistently updating and documenting our
conversations with local permitting authorities. We document local electrical and structural
permitting requirements, ensuring relevant regulatory steps are identified and planned for.

Step 11 - System Schematics: Our detailed schematics undergo an impartial engineering
review, ensuring they adhere to industry standards.



Step 12 - Final Conceptual System Design:With all of the feedback from the engineering
review, AHJs, community stakeholders, and our comprehensive on-site assessment, we then
create a final conceptual design. All facets of this design are updated–from PV size and module
specifications to BESS system size and defined autonomy goals. We also delve into the
environmental impact of the project and explore potential avenues for grant funding, incentives,
and finance opportunities.

Step 13 - System Estimating: Finally, our feasibility studies utilize a structured and systemic
estimating process rooted in our team's extensive experience in solar and storage project
estimation and construction. For each project, we generate a detailed itemized budget. Every
system cost is specifically priced with labor estimates referencing the latest Davis Bacon
prevailing wage rates.

The goal of our estimating process is to provide a clear understanding of project costs, potential
barriers, and associated risks. This aids in budgeting, grant application, and
managing/minimizing change orders during construction.

We intend to facilitate a collaborative value engineering process for contractors and EPCs
through a modern approach to contract acquisition (RFP/RFQ). We recognize the ever-changing
landscape of clean energy technology and the explosion of demand in this sector. We have
designed our deliverables with the aim that they can be leveraged to attract the most
experienced, skilled, and relevant contractors to quickly assess and engage with a project
without duplicative work throughout the project's development. As an impartial third-party
consultant, we prioritize the community's interests. Our estimates offer clarity and strategy,
allowing clients to make informed decisions about project costs, grant writing, and contractor
engagement.

Step 14 - Final Client Presentation: The culmination of our methodology is the final
presentation to the client. Here, we present the entirety of our findings and deliverables.
Throughout the feasibility study process, the overarching objective remains to provide a
thorough, accurate, and actionable assessment, empowering communities to make informed
decisions about their clean energy, emergency management, and community resilience efforts.



Suquamish Trust 
Land - No Kitsap 
County Parcel #
 

Pad Mounted Battery Energy Storage 
System (BESS) and Isolation Transformer. 
Potential Point of Common Coupling (PCC) 
Location. Equipment to be fenced to match 
HOAC Exterior Finishes.

PV Array 1 of 2: 24.96 kW DC System. (48) 
Black Framed Silfab 410HC+ PV Modules w/2 
x SolarEdge SE7600H-US Inverters

PV Array 2 of 2: 99.22 kW DC System. (242) 
Black Framed Silfab 410HC+ PV Modules w/6 
x SolarEdge SE10,000H-US Inverters
Total System Size: 118.9 kW DC, 75.20 kW AC
(Purple Indicates 4’ Service Walkways and 
Yellow Indicates NFPA Required 4’ Setbacks)

Pad Mounted 37.5 kVA 120/240V 
Single-Phase PSE Transformer

Site Owner Preferred Location for 
PV Inverters and PV Combiner 
Along Concrete Retaining Wall

Exterior PSE CT Meter and CT 
Enclosure. Potential PCC Location.

Interior Primary Electrical Room 
w/MDP, Sub-Panels and Fire 
Control Systems

Main Entrance for Service/Fire Access

Trenching Location - Will Require 
Cutting and Repair of Sidewalk/Stairs

Project Staging Area in Parking to West



Shade Report - The Suquamish Tribe - House of Awakened Culture
Customer

The Suquamish Tribe - House of
Awakened Culture

Address

7235 NE Pkwy, Suquamish, WA
98392, USA

Designer

Joshua Miller

Coordinates

47.7292428824169,
-122.5526558992423

Organization

Cascadia Renewables

Date

10/17/2024
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Shade Report - The Suquamish Tribe - House of Awakened Culture
Customer

The Suquamish Tribe - House of
Awakened Culture

Address

7235 NE Pkwy, Suquamish, WA
98392, USA

Designer

Joshua Miller

Coordinates

47.7292428824169,
-122.5526558992423

Organization

Cascadia Renewables

Date

10/17/2024

Zoomed out satellite view 3D model

3D model with LIDAR overlay
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Shade Report - The Suquamish Tribe - House of Awakened Culture
Customer

The Suquamish Tribe - House of
Awakened Culture

Address

7235 NE Pkwy, Suquamish, WA
98392, USA

Designer

Joshua Miller

Coordinates

47.7292428824169,
-122.5526558992423

Organization

Cascadia Renewables

Date

10/17/2024

Street view with corresponding 3D model

I, Joshua Miller, certify that I have generated this shading report to the best of my abilities, and I believe its contents to be
accurate.
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© 2024 Google Report a problem

https://www.google.com/local/imagery/report/?cb_client=apiv3&image_key=!1e2!2seL0eldYU4dzZjdj735BH6A&cbp=1,127.46,,0,17.72&hl=en-US
https://maps.google.com/maps/@47.72959,-122.5529839,0a,112.6y,127.46h,72.28t/data=!3m4!1e1!3m2!1seL0eldYU4dzZjdj735BH6A!2e0?source=apiv3
https://maps.google.com/maps/@47.72959,-122.5529839,0a,112.6y,127.46h,72.28t/data=!3m4!1e1!3m2!1seL0eldYU4dzZjdj735BH6A!2e0?source=apiv3
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Prepared By: Cascadia Renewables 
 E: info@cascadiarenewables.com

Page 1



PV/BESS SYSTEM OVERVIEW

Payment Options Cash Purchase

IRR - Term 10.2%

LCOE PV Generation $0.000 /kWh

Net Present Value $193,143

Payback Period 1.0 Years

Total Payments $1,631,108

Total Incentives $1,631,108

Net Payments $0

Electric Bill Savings - Term $580,834

Upfront Payment $1,631,108

CUMULATIVE ENERGY COSTS BY PAYMENT OPTION

COMBINED SOLAR PV RATING
Power Rating: 118,900 W-DC

COMBINED ESS RATINGS
Energy Capacity: 526.0 kWh
Power Rating: 96.0 kW
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0.1 Meter #1ENERGY AND FINANCIAL ANALYSIS
PV SYSTEM DETAILS
GENERAL INFORMATION
Facility: Meter #1
Address: 7325 NE Pkwy Suquamish WA 98392

SOLAR PV EQUIPMENT DESCRIPTION
Solar Panels: 118.9 kW-DC Standard Modules

SOLAR PV EQUIPMENT TYPICAL LIFESPAN
Solar Panels: Greater than 30 Years
Inverters: 15 Years

Solar PV System Cost and Incentives
Solar PV System Cost $331,300
Grant Amount -$331,300

Net Solar PV System Cost $0

SOLAR PV SYSTEM RATING
Power Rating: 118,900 W-DC

ENERGY CONSUMPTION MIX
Annual Energy Use: 119,936 kWh

Utility 40 kWh (0.03%)

Solar PV 119,896 kWh (99.97%)
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ENERGY STORAGE SYSTEM (ESS) DETAILS
GENERAL INFORMATION
Facility: Meter #1
Address: Suquamish WA 98392

ESS EQUIPMENT DESCRIPTION
Battery Banks: 96kw/526kWh Energy Storage System
Inverters: 96kw/526kWh Energy Storage System

ESS EQUIPMENT TYPICAL LIFESPAN
Battery Banks: 15 Years
Inverters: 15 Years

ESS Cost and Incentives
ESS Cost $1,299,808
Grant Amount -$1,299,808

Net ESS Cost $0

ESS SYSTEM RATINGS
Energy Capacity: 526.0 kWh
Power Rating: 96.0 kW

ENERGY STORAGE ANNUAL UTILIZATION
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$13,722 $12,771

Simulated Annual Electricity Bill Savings

Grid Only Solar Solar + Battery
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REBATES & INCENTIVES
This section summarizes all incentives available for this project. The actual rebate and incentive amounts for this
project are shown in each example.

Energy Output and Demand Savings From Solar PV and Energy Storage

Date Range
ESS Energy

Discharge (kWh)
Solar PV

Generation (kWh)
ESS Energy as % of

PV Energy
Total Demand

Savings

1/5/2024 - 2/5/2024 318 2,999 10.60% $0

2/5/2024 - 3/5/2024 879 5,794 15.17% $0

3/5/2024 - 4/5/2024 1,657 9,918 16.71% $0

4/5/2024 - 5/5/2024 1,372 13,298 10.32% $0

5/5/2024 - 6/5/2024 1,414 15,534 9.10% $0

6/5/2024 - 7/5/2024 1,034 18,051 5.73% $0

7/5/2024 - 8/5/2024 1,024 17,437 5.87% $0

8/5/2023 - 9/5/2023 1,285 14,754 8.71% $0

9/5/2023 - 10/5/2023 1,608 10,754 14.95% $0

10/5/2023 - 11/5/2023 956 5,763 16.59% $0

11/5/2023 - 12/5/2023 547 3,108 17.60% $0

12/5/2023 - 1/5/2024 474 2,486 19.07% $0

Total 12,568 119,896 10.48% $0

EPIC Grant

Approximately $67 million will be available to support the following project areas: - Clean and resilient energy
projects benefitting historically marginalized communities (like low-income and communities of color) - Electric grid
modernization and innovation Innovative large-scale and dual-use solar - Solar paired with battery storage for
community facilities and low-income community solar - Clean energy project siting and permitting - Building,
industry, aviation and maritime decarbonization - State match to unlock federal funding

Total Incentive Value: $331,300

WA DoC Solar + Storage Grant (ESS)

WA DoC Solar + Storage Grant.

Total Incentive Value: $1,299,808
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UTILITY RATES

CURRENT ELECTRIC BILL
The table below shows your annual electricity costs based on the most current utility rates and your previous 12
months of electrical usage.

RATE SCHEDULE: PSE - 24

Time Periods Energy Use (kWh) Charges

Bill Ranges & Seasons Total Other Energy Total

1/5/2024 - 2/5/2024 W 11,840 $10 $1,384 $1,395
2/5/2024 - 3/5/2024 W 12,880 $10 $1,506 $1,516

3/5/2024 - 4/5/2024 W / S 10,480 $10 $1,220 $1,230
4/5/2024 - 5/5/2024 S 8,080 $10 $919 $929
5/5/2024 - 6/5/2024 S 8,880 $10 $1,010 $1,020
6/5/2024 - 7/5/2024 S 7,800 $10 $887 $897
7/5/2024 - 8/5/2024 S 8,520 $10 $969 $979
8/5/2023 - 9/5/2023 S 7,960 $10 $905 $915

9/5/2023 - 10/5/2023 S / W 8,976 $10 $1,026 $1,036
10/5/2023 - 11/5/2023 W 8,840 $10 $1,034 $1,044
11/5/2023 - 12/5/2023 W 12,200 $10 $1,426 $1,437
12/5/2023 - 1/5/2024 W 13,480 $10 $1,576 $1,586

Total 119,936 $123 $13,861 $13,984

NEW ELECTRIC BILL

ANNUAL ELECTRICITY SAVINGS: $12,771

The table below shows the rates associated with your current utility rate schedule (24). Your estimated electric bills
after solar are shown on the following page.

Customer Charges Energy Charges

Season Charge Type Rate Type 24 Season Charge Type Rate Type 24

W Flat Rate per billing period $10.21 W Flat Rate Import $0.11692

S Flat Rate per billing period $10.21 S Flat Rate Import $0.11372

RATE SCHEDULE: PSE - 24

Time Periods Energy Use (kWh) Charges

Bill Ranges & Seasons Total Other Energy Total

1/5/2024 - 2/5/2024 W 9,347 $10 $1,093 $1,103
2/5/2024 - 3/5/2024 W 7,444 $10 $870 $881

3/5/2024 - 4/5/2024 W / S 1,802 $10 $210 $220
4/5/2024 - 5/5/2024 S -4,273 $10 $486 $476
5/5/2024 - 6/5/2024 S -5,756 $10 $655 $644
6/5/2024 - 7/5/2024 S -9,434 $10 $1,073 $1,063
7/5/2024 - 8/5/2024 S -8,083 $10 $919 $909
8/5/2023 - 9/5/2023 S -6,376 $10 $725 $715

9/5/2023 - 10/5/2023 S / W -557 $10 $61 $51
10/5/2023 - 11/5/2023 W 3,779 $10 $442 $452
11/5/2023 - 12/5/2023 W 9,302 $10 $1,088 $1,098
12/5/2023 - 1/5/2024 W 11,176 $10 $1,307 $1,317

Total 8,371 $123 $1,090 $1,213
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Max Demand Before 1/8/2024 Max Demand After 1/8/2024

DEMAND PROFILES
Date Range: 1/5/2024 - 2/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (1/5/2024 -
2/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the conceptual
system implementation. The bottom provides a enlarged version of this max non-coincidental demand simulated
over 24 hours.
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Max Demand Before 2/12/2024 Max Demand After 2/12/2024

DEMAND PROFILES
Date Range: 2/5/2024 - 3/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (2/5/2024 -
3/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the conceptual
system implementation. The bottom provides a enlarged version of this max non-coincidental demand simulated
over 24 hours.
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Max Demand Before 4/4/2024 Max Demand After 3/11/2024

DEMAND PROFILES
Date Range: 3/5/2024 - 4/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (3/5/2024
- 4/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 4/22/2024 Max Demand After 4/22/2024

DEMAND PROFILES
Date Range: 4/5/2024 - 5/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (4/5/2024
- 5/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 5/8/2024 Max Demand After 5/6/2024

DEMAND PROFILES
Date Range: 5/5/2024 - 6/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (5/5/2024
- 6/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 6/18/2024 Max Demand After 6/18/2024

DEMAND PROFILES
Date Range: 6/5/2024 - 7/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (6/5/2024
- 7/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 7/22/2024 Max Demand After 7/22/2024

DEMAND PROFILES
Date Range: 7/5/2024 - 8/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (7/5/2024
- 8/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 8/10/2023 Max Demand After 8/10/2023

DEMAND PROFILES
Date Range: 8/5/2023 - 9/5/2023

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (8/5/2023
- 9/5/2023). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 10/2/2023 Max Demand After 10/3/2023

DEMAND PROFILES
Date Range: 9/5/2023 - 10/5/2023

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle (9/5/2023
- 10/5/2023). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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Max Demand Before 10/30/2023 Max Demand After 11/1/2023

DEMAND PROFILES
Date Range: 10/5/2023 - 11/5/2023

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle
(10/5/2023 - 11/5/2023). Noted on the chart you will see max non-coincidental demand simulated before and after
the conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental
demand simulated over 24 hours.
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Max Demand Before 12/4/2023 Max Demand After 12/4/2023

DEMAND PROFILES
Date Range: 11/5/2023 - 12/5/2023

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle
(11/5/2023 - 12/5/2023). Noted on the chart you will see max non-coincidental demand simulated before and after
the conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental
demand simulated over 24 hours. 
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Max Demand Before 1/1/2024 Max Demand After 1/1/2024

DEMAND PROFILES
Date Range: 12/5/2023 - 1/5/2024

Legend: Demand Before Solar PV Energy Storage Demand After

Monthly Demand Profile: The top chart illustrates the monthly demand profile for the relevant bill cycle
(12/5/2023 - 1/5/2024). Noted on the chart you will see max non-coincidental demand simulated before and after the
conceptual system implementation. The bottom provides a enlarged version of this max non-coincidental demand
simulated over 24 hours.
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CASH FLOW ANALYSIS
Cash Purchase
Assumptions and Key Financial Metrics

IRR - Term 10.2% Net Present Value $193,143 Payback Period 1.0 Years

ROI 35.6% PV Degradation Rate 0.56% Discount Rate 5.0%

Energy Cost Escalation Rate 3.0% Federal Income Tax Rate 0.0% State Income Tax Rate 0.0%

Total Project Costs $1,631,108

Years Project Costs Electric Bill Savings Grant Amount PV Generation (kWh) Total Cash Flow Cumulative Cash Flow

Upfront -$1,631,108 - - - -$1,631,108 -$1,631,108

1 - $12,771 $1,631,108 119,895 $1,643,879 $12,771

2 - $13,124 - 119,224 $13,124 $25,895

3 - $13,487 - 118,553 $13,487 $39,382

4 - $13,859 - 117,881 $13,859 $53,241

5 - $14,242 - 117,210 $14,242 $67,483

6 - $14,635 - 116,538 $14,635 $82,119

7 - $15,040 - 115,867 $15,040 $97,158

8 - $15,455 - 115,195 $15,455 $112,613

9 - $15,881 - 114,524 $15,881 $128,495

10 - $16,320 - 113,853 $16,320 $144,814

11 - $16,770 - 113,181 $16,770 $161,584

12 - $17,232 - 112,510 $17,232 $178,816

13 - $17,708 - 111,838 $17,708 $196,524

14 - $18,196 - 111,167 $18,196 $214,720

15 - $18,697 - 110,496 $18,697 $233,417

16 - $19,583 - 109,824 $19,583 $253,001

17 - $20,047 - 109,153 $20,047 $273,048

18 - $20,522 - 108,481 $20,522 $293,570

19 - $21,007 - 107,810 $21,007 $314,577

20 - $21,502 - 107,139 $21,502 $336,079

21 - $22,008 - 106,467 $22,008 $358,087

22 - $22,526 - 105,796 $22,526 $380,613

23 - $23,054 - 105,124 $23,054 $403,667

24 - $23,594 - 104,453 $23,594 $427,262

25 - $24,146 - 103,781 $24,146 $451,407

26 - $24,709 - 103,110 $24,709 $476,117

27 - $25,285 - 102,439 $25,285 $501,402

28 - $25,873 - 101,767 $25,873 $527,274

29 - $26,473 - 101,096 $26,473 $553,747

30 - $27,086 - 100,424 $27,086 $580,834

Totals: -$1,631,108 $580,834 $1,631,108 3,304,796 $580,834 -

Prepared By: Cascadia Renewables 
 E: info@cascadiarenewables.com
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ENVIRONMENTAL BENEFIT
​Environmental Reference Impact

CO2 Offset (tons): 1,879

Miles driven: 4,270,696

Trees Planted (equivalent): 28,176
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SIL-410 HC+

S I L F A B S O L A R . C O M  

R E L I A B L E  E N E R G Y . 
D I R E C T  F R O M  T H E  S O U R C E .
Designed to outperform.

Dependable, durable, high-performance 
solar panels engineered for North 
American homeowners. 



ELECTRICAL SPECIFICATIONS 410
Test Conditions STC NOCT

Module Power (Pmax) Wp 410 306

Maximum power voltage (Vpmax) V 38.99 36.24

Maximum power current (Ipmax) A 10.52 8.43

Open circuit voltage (Voc) V 45.59 42.76

Short circuit current (Isc) A 11.15 8.99

Module efficiency % 20.7%

Maximum system voltage (VDC) V  1000

Series fuse rating A  20

Power Tolerance Wp  0 to +10

Measurement conditions: STC 1000 W/m² • AM 1.5 • Temperature 25 °C • NOCT 800 W/m² • AM 1.5 • Measurement uncertainty ≤ 3% 
Sun simulator calibration reference modules from Fraunhofer Institute. Electrical characteristics may vary by ±5% and power by 0 to +10W.

MECHANICAL PROPERTIES / COMPONENTS METRIC IMPERIAL
Module weight 21.3kg ±0.2kg 47lbs ±0.4lbs

Dimensions (H x L x D) 1914 mm x 1036 mm x 35 mm 75.3 in x 40.8 in x 1.37 in

Maximum surface load (wind/snow)* 5400 Pa rear load / 5400 Pa front load 112.8 lb/ft2 rear load / 112.8 lb/ft2 front load

Hail impact resistance ø 25 mm at 83 km/h ø 1 in at 51.6 mph

Cells 132 Half cells - Si mono PERC 
9 busbar - 83 x 166 mm

132 Half cells- Si mono PERC 
9 busbar - 3.26 x 6.53 in

Glass 3.2 mm high transmittance, tempered, 
anti-reflective coating

0.126 in high transmittance, tempered,
anti-reflective coating

Cables and connectors (refer to installation manual) 1350 mm, ø 5.7 mm, MC4 from Staubli 53 in, ø 0.22 in (12AWG), MC4 from Staubli

Backsheet High durability, superior hydrolysis and UV resistance, multi-layer dielectric film,                                                                            
fluorine-free PV backsheet

Frame Anodized Aluminum (Black)

Bypass diodes 3 diodes-30SQ045T (45V max DC blocking voltage, 30A max forward rectified current)

Junction Box UL 3730 Certified, IEC 62790 Certified, IP68 rated

TEMPERATURE RATINGS
Temperature Coefficient Isc +0.064 %/°C

Temperature Coefficient Voc -0.28 %/°C

Temperature Coefficient Pmax -0.36 %/°C

NOCT (± 2°C) 45 °C

Operating temperature -40/+85 °C

WARRANTIES
Module product workmanship warranty 25 years**

Linear power performance guarantee 30 years 

≥ 97.1% end 1st yr 
≥ 91.6% end 12th yr 
≥ 85.1% end 25th yr 
≥ 82.6% end 30th yr

SHIPPING SPECS

Modules Per Pallet: 26 or 26 (California) 

Pallets Per Truck 32 or 30 (California) 

Modules Per Truck 832 or 780 (California) 

CERTIFICATIONS

Product

UL 61215-1:2017 Ed.1, UL 61215-2:2017 Ed.1, UL 61730-1:2017 Ed.1, UL 61730-2:2017 
Ed.1 , CSA C22.2#61730-1:2019 Ed.2, CSA C22.2#61730-2:2019 Ed.2, IEC 61215-1:2016 
Ed.1, IEC 61215-2:2016 Ed.1, IEC 61730-1:2016 Ed.2, IEC 61730-2:2016 Ed.2, IEC 
61701:2020 (Salt Mist Corrosion), IEC 62716:2013 (Ammonia Corrosion), CEC Listing, UL 
Fire Rating: Type 2

Factory ISO9001:2015

*	  Warning. Read the Safety and Installation Manual for mounting specifications and before handling, installing and operating modules.
**	 12 year extendable to 25 years subject to registration and conditions outlined under “Warranty” at silfabsolar.com.
 	 PAN files generated from 3rd party performance data are available for download at: silfabsolar.com/downloads.
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T  +1 839.400.4338

240 Courtneypark Drive East
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Silfab - SIL-410-HC+-20240809
No reproduction of any kind is allowed without 
permission. Data and information is subject to 
modifications without notice. © Silfab Solar Inc., 
2022. Silfab Solar® is a registered trademark of 
Silfab Solar Inc.

SILFAB SOLAR INC.



SolarEdge Commercial Product Offering

SolarEdge Designer
Online tool to plan, build and validate your SolarEdge systems from 
inception to installation

Communications Devices
Multiple options for wireless connection of inverters to the 
SolarEdge monitoring server, such as Wi-Fi, cellular and ZigBee

Performance Monitoring
Calculate site performance ratio and measure environmental 
conditions

Surge Protection Devices
Protect the AC/DC power lines and RS485 communication 
buses of SolarEdge Three Phase Inverters from electrical surges, 
such as lightning.  

Energy Meter & Current Transformers
Supports high accuracy production/consumption monitoring, 
and export limitation

Three Phase Inverters
 12.5kW-40kW models
 Fixed voltage inverters for superior efficiency and longer strings
 Integrated arc fault protection and optional rapid shutdown

Software Tools
 SetApp: Easy inverter commissioning direct from the installer’s 
smartphone 

 Mapper: Quick creation of virtual site maps in the Monitoring 
Platform via a mobile app

Power Optimizers
 P605-P1100 models for module outputs up to 600W
 Module-level optimization with 1:1 or 2:1 Power Optimizer to PV 
module ratio

 Advanced safety features for maximum protection of people and 
property

 Supports all module types including high power and bi-facial

Monitoring Platform
 Free, real-time system visibility at the module level, anytime, 
anywhere 

 Pinpointed alerts for faster maintenance and higher system uptime 
 Dedicated Monitoring installer app and mySolarEdge app for 
system owners

Three Phase Inverters with Synergy Technology
 50kW-120kW models
 Combines large capacity with ease of installation  
 Reduces time onsite with automatic system validation before grid 
connection

solaredge.com | Rev: 10/2021/V01/ROW
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SUQUAMISH TRIBE - HOUSE OF AWAKENED CULTURE
Northeast Parkway 7235, Suquamish, Washington, 98392, United States Oct 29, 2024

NOTIFICATIONS

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

Warning: Connecting 3 strings to SE10000H-US Home Hub (PCS) with 2 inputs requires a combiner box.

SYSTEM OVERVIEW 290 PV modules 8 Inverters 290 Optimizers

SIMULATION RESULTS

Installed DC Power

116.00 kWp

Max Achieved AC Power

75.20 kW

Annual Energy Production

125.39 MWh

CO

CO2 Emission Saved 
(Annually)

88.65 t

**

Equivalent Trees Planted 
(Annually)

4,072

PV MODULES

# Module Model Peak power Racking type Orientation Azimuth Tilt

290 Silfab Solar Inc., SIL-400 HC+ (user-defined) 116 kWp 180° 0°

Total: 290 116 kWp
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SUQUAMISH TRIBE - HOUSE OF AWAKENED CULTURE
Northeast Parkway 7235, Suquamish, Washington, 98392, United States Oct 29, 2024

BILL OF MATERIALS (BOM)

Items Part Number Quantity Price ($) Total ($)

SE10000H-US Home Hub (PCS) 6

SE7600H-US Home Hub (PCS) 2

S440 290

SIL-400 HC+ 290

 

 

 

 

ELECTRICAL DESIGN

Inverters & Storage Strings per inverter Optimizers per string
PV modules per
string

4 xSE10000H-US Home Hub
(PCS)
15.13kW | 151% Oversizing

1 x string 13 x S440 13

2 x strings 14 x S440 14

2 xSE10000H-US Home Hub
(PCS)

14.39kW | 144% Oversizing

3 x strings 13 x S440 13

2 xSE7600H-US Home Hub
(PCS)
8.86kW | 117% Oversizing

2 x strings 12 x S440 12
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3 SE10000H-US Home Hub
(PCS) 144%

3.1 13 x S440 13

3.2 13 x S440 13

3.3 13 x S440 13

4 SE10000H-US Home Hub
(PCS) 151%

4.1 13 x S440 13

4.2 14 x S440 14

4.3 14 x S440 14

5 SE10000H-US Home Hub
(PCS) 151%

5.1 13 x S440 13

5.2 14 x S440 14

5.3 14 x S440 14

6 SE10000H-US Home Hub
(PCS) 144%

6.1 13 x S440 13

6.2 13 x S440 13

6.3 13 x S440 13

7 SE10000H-US Home Hub
(PCS) 151%

7.1 13 x S440 13

7.2 14 x S440 14

7.3 14 x S440 14

8 SE10000H-US Home Hub
(PCS) 151%

8.1 13 x S440 13

8.2 14 x S440 14

8.3 14 x S440 14

9 SE7600H-US Home Hub
(PCS) 117%

9.1 12 x S440 12

9.2 12 x S440 12

10 SE7600H-US Home Hub
(PCS) 117%

10.1 12 x S440 12

10.2 12 x S440 12

SUQUAMISH TRIBE - HOUSE OF AWAKENED CULTURE
STRING DESIGN REPORT
Address: Northeast Parkway 7235, Suquamish, Washington, 98392,
United States | Oct 29, 2024



Tech Brief

Solar Is Not Always Sunny

Over their lifetime, solar panels experience countless 
extreme weather events. Not just the worst storms in years, 
but the worst storms in 40 years. High winds capable of 
ripping panels from a roof, and snowfalls weighing 
enough to buckle a panel frame. 

XR Rails® are the structural backbone 
preventing these results. They resist uplift, 
protect against buckling and safely 
and efficiently transfer loads into the 
building structure. Their superior 
spanning capability requires fewer 
roof attachments, reducing the 
number of roof penetrations 
and the amount of 
installation time.

XR Rail® Family

Force-Stabilizing Curve
Sloped roofs generate both vertical and lateral 
forces on mounting rails which can cause them to 
bend and twist. The curved shape of XR Rails® 
is specially designed to increase strength in both 
directions while resisting the twisting. This unique 
feature ensures greater security during extreme 
weather and a longer system lifetime.

Compatible with Flat & Pitched Roofs
Roof Mount utilizes XR 
Rails, along with optional 
all-in-one attachments, 
to secure systems flush 
against residential roofs.

Corrosion-Resistant Materials
XR Rails® are 
compatible with 
FlashFoot® and 
other pitched roof 
attachments.

IronRidge® offers 
a range of tilt leg 
options for flat 
roof mounting 
applications.

All XR Rails® are made of 6000-series 
aluminum alloy, then protected with an 
anodized finish. Anodizing prevents surface 
and structural corrosion, while also providing 
a more attractive appearance. 



XR Rail® Family

The XR Rail® Family offers the strength of a curved rail in three targeted sizes. Each size supports specific 
design loads, while minimizing material costs. Depending on your location, there is an XR Rail® to match.

 © 2023 IronRidge, Inc. All rights reserved. Visit www.ironridge.com or call 1-800-227-9523 for more information. Version 1.22

Tech Brief

Rail Selection

The table below was prepared in compliance with applicable engineering codes and standards.* Values are 
based on the following criteria: ASCE 7-16, Gable Roof Flush Mount, Roof Zones 1 & 2e, Exposure B, Roof 
Slope of 8 to 20 degrees and Mean Building Height of 30 ft. Visit IronRidge.com for detailed certification letters.

Load Rail Span
Snow (PSF) Wind (MPH) 4’ 5’ 4” 6’ 8’ 10’ 12’

None

90

120

140 XR10 XR100 XR1000

160

20

90

120

140

160

30
90

160

40
90

160

80 160

120 160

XR100

XR100 is a residential and commercial 
mounting rail. It supports a range of 
wind and snow conditions, while also 
maximizing spans up to 10 feet.

•	 10’ spanning capability
•	 Heavy load capability
•	 Clear & black anodized finish
•	 Internal splices available

XR10

XR10 is a sleek, low-profile mounting 
rail, designed for regions with light or 
no snow. It achieves spans up to 6 feet, 
while remaining light and economical.

•	 6’ spanning capability
•	 Moderate load capability
•	 Clear & black anodized finish
•	 Internal splices available

XR1000

XR1000 is a heavyweight among 
solar mounting rails. It’s built to handle 
extreme climates and spans up to 12 
feet for commercial applications.

•	 12’ spanning capability
•	 Extreme load capability
•	 Clear anodized finish
•	 Internal splices available

*Table is meant to be a simplified span chart for conveying general rail capabilities. Use approved certification letters for actual design guidance.



System Weight

Total system weight 16,028.7 lbs

Weight/attachment 29.9 lbs

Racking weight 2,410.3 lbs

Distributed weight 2.5 psf

Load Assumptions

Wind exposure B

Wind speed 98 mph

Ground snow load 25 psf

Attachment spacing portrait 4.0'

Site Elevation 197.0 ft

SDS 1.077

Project Details

Name Suquamish Tribe - House of Awakened Culture Date 10/17/2024

Location 7325 Northeast Parkway, Suquamish, WA 98392 Total modules 290

Module Silfab: SIL-400 HC+ (35mm) Total watts 116,000

Dimensions Dimensions: 75.35" x 40.79" x 1.38" (1914.0mm x 1036.0mm x 35.0mm) Attachments 536

ASCE 7-16 Rails per row 2

Roof Information

Roof Material Family Metal Roof material Standing Seam

Risk category II Roof attachment Lynx with L-Foot

    Staggered attachments No

Attachment hardware Square

Roof shape Gable

Suquamish Tribe - House of Awakened C... (#1380613)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 1 of 8
Last updated by Joshua Miller on 10/17/24 10:28 AM



Roof Plane A

Height 12 ft Slope 8 ° Rafter spacing 16 in

Roof Plane A: Roof Section 1

Details Weights

Panels: 48 Provided rail: 544' [32 x 204"] Total weight: 2,716.7 lbs

Rail orientation: East-West Attachments: 96 Weight/attachment: 28.3 lbs

Panel orientation: Portrait Splices: 16 Total Area: 1,045.3 sq ft

Entry type: Graphical Clamps: 80 Distributed weight: 2.6 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 6 20' 9" 20' 9" 4" 68' [4 x 204"] 12 2 10

Row segment totals (x 8) → 544' [32 x 204"] 96 16 80

20' 7"

56
' 9

"
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Span Details XR100  -  Portrait

Zone
Module
Position

Max
span

Max
cantilever

Zone 1/2e Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

Zone 2n/2r/3e Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

Zone 3r Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

Reaction Forces XR100  -  Portrait

Zone
Module
Position

Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral
Par (lbs)

Lateral
Perp (lbs)

Zone 1/2e Normal 11.0 307 137 48 24

Exposed 16.5 307 218 48 24

Zone 2n/2r/3e Normal 14.4 307 206 48 24

Exposed 21.5 307 322 48 24

Zone 3r Normal 17.1 307 252 48 24

Exposed 25.6 307 390 48 24

Suquamish Tribe - House of Awakened C... (#1380613)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545
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Roof Plane A: Roof Section 2

Details Weights

Panels: 242 Provided rail: 2244' [132 x 204"] Total weight: 13,312.0 lbs

Rail orientation: East-West Attachments: 440 Weight/attachment: 30.3 lbs

Panel orientation: Portrait Splices: 88 Total Area: 5,256.3 sq ft

Entry type: Graphical Clamps: 440 Distributed weight: 2.5 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 11 37' 10" 37' 10" 11" 102' [6 x 204"] 20 4 20

Row segment totals (x 22) → 2244' [132 x 204"] 440 88 440

Span Details XR100  -  Portrait

Zone
Module
Position

Max
span

Max
cantilever

Zone 1/2e Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

Zone 2n/2r/3e Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

Zone 3r Normal 7' 4" 2' 11"

Exposed 7' 4" 2' 11"

78' 10"

75
' 8

"
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Reaction Forces XR100  -  Portrait

Zone
Module
Position

Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral
Par (lbs)

Lateral
Perp (lbs)

Zone 1/2e Normal 11.0 307 137 48 24

Exposed 16.5 307 218 48 24

Zone 2n/2r/3e Normal 14.4 307 206 48 24

Exposed 21.5 307 322 48 24

Zone 3r Normal 17.1 307 252 48 24

Exposed 25.6 307 390 48 24
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Side View (portrait)

8°

PV MODULE

RAIL

L-FOOT

LYNX

BUILDING STRUCTURE

STANDING SEAM
METAL ROOF

Front View (portrait)

4. 0'

ATTACHMENT SPAN

PV MODULE

RAIL

L-FOOT

LYNX

STANDING SEAM
METAL ROOF
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Splice Details

INTERNAL SPLICE

SIDE-FACING SLOT

TOP-FACING SLOT

XR100

XR100 RAIL

BONDING SPRING

XR100 INTERNAL SPLICE

Splice Connection

Clamp Detail

Mid Clamp, Plan

UNIVERSAL 
FASTENING 
OBJECT

PV MODULE 
FRAME

Mid Clamp, Front

RAIL

PV MODULE
FRAME

UNIVERSAL
FASTENING
OBJECT

PV MODULE
FRAME

RAIL

CAMO

CAMO End Clamp, Plan

CAMO

RAIL

CAMO End Clamp, Front

PV MODULE
FRAME

Lynx Standing Seam Metal Clamp

0.41 

1.88 

Plan View

2.00 

Side View Perspective View

1.
77

 

0.54 

0.84 

3.
00

 

1.88 

Front View
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Grounding Diagram

* Grounding Lugs and Wire are not required in systems using Enphase microinverters.

UFO Clamp

Fault Current Ground Path Min 10 AWG Copper Wire *

Grounding Lug *

Bonded Splice (Rail Connection)

Bill of Materials

Part Spares Total Qty

Rails & Splices

XR-100-204B
XR100, Rail 204" Black

0 164

XR100-BOSS-01-M1
Bonded Splice, XR100

0 104

Clamps & Grounding

UFO-CL-01-B1
Universal Module Clamp, Black

0 520

CAMO-01-M1
Hidden End Cam (universal clamp)

0 120

XR-LUG-03-A1
Grounding Lug, Low Profile

0 30

Attachments

QM-LYNX-SS-M1
Lynx Standing Seam Metal Clamp (incl. h/w)

0 536

LFT-03-B1
Slotted L-Foot, Black

0 536

BHW-SQ-02-A1
Square-Bolt Bonding Hardware

0 536

Suquamish Tribe - House of Awakened C... (#1380613)
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© 2022 IRONRIDGE, INC. VERSION 3.8 FLUSH MOUNT INSTALLATION MANUAL - 3

ATTACHMENTS

BONDING HARDWARE TORQUE VALUES

Please refer to each attachment's individual section for full details 
on all torque values and instructions.  

	☐ 3/8" Bonding Hardware Nuts (7/16" Socket): 250 in-lbs

	☐ All Tile Hook Carriage Bolts (7/16" Socket): 132 in-lbs

	☐ Flat Roof Attachment Nuts (9/16” Socket): 250 in-lbs

	☐ Lynx Set Screw (3/16" Hex Drive): 150 in-lbs

	☐ Lynx Flange Nut (1/2" Socket): 150 in-lbs

	➢ If using previous version of Integrated Grounding Mid Clamps, 
End Clamps, Expansion Joints and for a list of approved 3rd party 
components please refer to Alternate Components Addendum 
(Version 1.9)

ATTACHMENTS

QM L-MountFlashVue

QM Quick Hook and 
Flashing (optional)

QM QBase Tile

A A

B B

C C

D D

E E

F F

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

All Tile Hook and 
Flashing (optional)

FlashFoot2

COMPOSITION SHINGLE

TILE

QM Tile Replacement

QM Classic Comp 
MountQM QBase

QM QBase MountFlat Roof Attachment

LOW SLOPE ROOF

QM Classic Mount 
Shake

QM Qbase Shake - 
Slate - Metal Shingle

ADDITIONAL ROOF TYPES

PRE-INSTALLATION

	☐ Verify module compatibility. See Page 21 for info.

TOOLS REQUIRED
	☐ Cordless Drill (non-impact)

	☐ Impact Driver (for lag bolts)

	☐ Torque Wrench (0-250 in-lbs)

	☐ 7/16” Socket

	☐ 1/2" Socket

	☐ 9/16" Socket

	☐ 7/32" Drill Bit

	☐ 3/8" Socket

	☐ 1/8" Drill Bit

	☐ 1/4" Drill Bit

	☐ T30 Bit

	☐ Channel Lock Pliers

	☐ #3 Phillips Bit

	☐  3/16" Hex Bit

QM Lynx Metal Roof 
Attachment 

QM Tile Conduit 
Penetration

Knockout Tile

HUG
(Halo UltraGrip)



© 2022 IRONRIDGE, INC. VERSION 3.8 FLUSH MOUNT INSTALLATION MANUAL - 4

COMPONENTS

BONDING HARDWARE TORQUE VALUES

Please refer to each attachment's individual section for full details 
on all torque values and instructions.  

	☐ Universal Fastening Object (7/16" Socket): 80 in-lbs

	☐ Rail Grounding Lug Nut (7/16" Socket): 80 in-lbs

	☐ Module Grounding Lug 

	☐ Grounding Nut (7/16" Socket): 60 in-lbs
	☐ Grounding Lug Terminal Screws (7/16" Socket): 20 in-lbs

	☐ Microinverter Kit Nuts (7/16" Socket): 80 in-lbs

	☐ Frameless Module Kit Nuts (7/16" Socket): 80 in-lbs

	☐ 3/8" Bonding Hardware Nuts (7/16" Socket): 250 in-lbs

	☐ Contour Clamp (T-30 Torx Bit): 80 in-lbs

	➢ Unless otherwise noted, all components have been evaluated for 
multiple use. They can be uninstalled and reinstalled in the same 
or new location.

COMPONENTS

XR Rail

UFO and Stopper 
Sleeve (30-46MM) CAMO

Rail Grounding Lug

8" Bonding Jumper
Single Use Only

End Cap

JAYBOX

3/8" Bonding
HardwareMicroinverter Kit

Frameless Module KitFrameless 
End/Mid Clamp

QM Classic Conduit 
Comp Mount 

QM Tile Conduit 
Mount

PRE-INSTALLATION

	☐ Verify module compatibility. See Page 21 for info.

TOOLS REQUIRED

	☐ Cordless Drill (non-impact)

	☐ Impact Driver (for lag bolts)

	☐ Torque Wrench (0-250 in-lbs)

	☐ 7/16” Socket

	☐ 1/2" Socket

	☐ 9/16" Socket

	☐ 7/32" Drill bit

	☐ 1/8" Drill bit

	☐ 1/4" Drill bit

	☐ T30 Torx Bit

	☐ Channel Lock Pliers

	☐ #3 Phillips Bit

	☐ Paddle Bit
Ironridge L-Foot and 

QM L-Foot

BOSS

Module Grounding 
Lug

Wire Clip

Contour Trim Contour Clamp

QM Composition 
Conduit Penetration



Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

8‐20 123 123 123 102 102 102 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 124 120 107 106 87 79

21‐27 121 121 121 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 121 121 121 113 96 88

28‐45 117 117 117 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 117 117 117 110 99 90

8‐20 123 123 123 102 102 102 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 124 112 99 99 82 74

21‐27 121 121 121 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 121 120 113 107 88 83

28‐45 117 117 117 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 117 117 110 104 96 85

8‐20 123 123 122 102 102 102 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 124 103 92 92 77 72

21‐27 121 121 121 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 121 112 106 101 84 78

28‐45 117 117 117 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 117 117 104 99 90 81

8‐20 123 123 114 102 102 102 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 124 97 87 86 73 66

21‐27 121 121 121 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 121 106 99 96 79 74

28‐45 117 117 117 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 117 111 99 96 85 77

8‐20 123 120 107 102 102 102 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 119 91 81 81 69 64

21‐27 121 121 121 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 121 99 93 92 76 72

28‐45 117 117 117 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 117 105 96 90 81 73

8‐20 123 113 101 102 102 101 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 109 86 76 76 66 59

21‐27 121 121 115 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 117 96 88 87 72 67

28‐45 117 117 112 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 113 100 89 85 78 72

8‐20 123 107 96 102 102 96 86 86 86 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 102 81 72 72 64 54

21‐27 121 115 109 99 99 99 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 111 89 83 84 69 64

28‐45 117 117 106 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 108 96 85 81 74 67

8‐20 123 96 85 102 96 85 86 86 85 84 84 84 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 90 73 65 67 55 44

21‐27 121 104 98 99 99 98 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 101 80 74 77 64 58

28‐45 117 109 98 98 98 98 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 98 87 77 75 69 61

8‐20 110 87 77 102 87 77 86 86 77 84 84 77 75 75 75 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 78 66 59 64 45 36

21‐27 118 96 88 99 96 88 84 84 84 83 83 83 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 92 73 67 72 58 48

28‐45 113 101 90 98 98 90 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 90 80 72 69 64 56

8‐20 98 79 72 98 79 72 86 79 72 84 79 72 75 75 72 68 68 68 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 72 60 45 57 38 32

21‐27 108 87 80 99 87 80 84 84 80 83 83 80 76 76 76 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 84 67 61 66 48 38

28‐45 105 96 83 98 96 83 83 83 83 82 82 82 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 82 74 65 64 59 48

8‐20 88 72 65 88 72 65 86 72 65 84 72 65 75 72 65 68 68 65 64 64 64 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 66 49 36 50 33 27

21‐27 100 80 74 99 80 74 84 80 74 83 80 74 76 76 74 69 69 69 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 78 64 52 64 41 33

28‐45 97 87 77 97 87 77 83 83 77 82 82 77 76 76 76 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 76 69 60 59 54 40

8‐20 80 67 59 80 67 59 80 67 59 80 67 59 75 67 59 68 67 59 64 64 59 58 58 58 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 64 40 32 44 29 24

21‐27 93 74 68 93 74 68 84 74 68 83 74 68 76 74 68 69 69 68 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 72 55 41 59 35 27

28‐45 90 81 72 90 81 72 83 81 72 82 81 72 76 76 72 72 72 72 67 67 67 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 72 64 54 54 45 34

8‐20 77 64 55 77 64 55 77 64 55 77 64 55 75 64 55 68 64 55 64 64 55 58 58 55 55 55 55 52 52 52 49 49 49 48 48 48 45 45 45 60 36 30 42 27 24

21‐27 90 72 65 90 72 65 84 72 65 83 72 65 76 72 65 69 69 65 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 72 49 37 56 33 26

28‐45 87 78 69 87 78 69 83 78 69 82 78 69 76 76 69 72 72 69 66 66 66 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 67 64 48 49 42 32

8‐20 73 64 48 73 64 48 73 64 48 73 64 48 73 64 48 68 64 48 64 64 48 58 58 48 55 55 48 52 52 48 49 49 48 48 48 48 45 45 45 57 34 28 39 26 21

21‐27 87 69 64 87 69 64 84 69 64 83 69 64 76 69 64 69 69 64 64 64 64 59 59 59 56 56 56 53 53 53 50 50 50 48 48 48 48 48 48 68 44 33 53 32 24

28‐45 84 76 67 84 76 67 83 76 67 81 76 67 75 75 67 72 72 67 66 66 66 64 64 64 59 59 59 56 56 56 53 53 53 51 51 51 49 49 49 65 59 44 48 40 30

= min 72" span = min 64" span = min 48" span * = Note: additional installation requirement for CAMO module clamp.  See Note 10 on Page 3 for details. REV 02/09/2021

 = Shaded cells indicate conditions in which UFO Mid Clamp connection capacity is exceeded.  See Note 9 on page 2 for details. 
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Project Details

ID 1380613 Name Suquamish Tribe - House of Awakened Culture

Location 7325 Northeast Parkway, Suquamish, WA 98392 Module Silfab: SIL-400 HC+ (35mm)

Total modules 290 Total watts 116.00 kW

Total attachments 536 Total splices 104

Roof sections details

Roof section 1

Modules Orientation Entry type Weight/attachment Distributed weight Provided rail Attachments Splices Clamps

48 Portrait Graphical 28.4 lbs 0.4 psf 544' [32 x 204"] 96 16 80

Segments

Columns # Arrays Row length Rail length Cantilever Rail Attachments Splices Clamps Cantilever violations

6 8 20' 9" 20' 9" 4" 544' [32 x 204"] 96 16 80 None

Roof section 2

Modules Orientation Entry type Weight/attachment Distributed weight Provided rail Attachments Splices Clamps

242 Portrait Graphical 30.3 lbs 2.1 psf 2244' [132 x 204"] 440 88 440

Segments

Columns # Arrays Row length Rail length Cantilever Rail Attachments Splices Clamps Cantilever violations

11 22 37' 10" 37' 10" 11" 2244' [132 x 204"] 440 88 440 None

Suquamish Tribe - House of Awakened C... (#1380613)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545
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Bill of Materials

Part Spares Total Qty MSRP Total

Rails & Splices

XR-100-204B
XR100, Rail 204" Black

0 164 $114.79 $18,825.56

XR100-BOSS-01-M1
Bonded Splice, XR100

0 104 $11.52 $1,198.08

Clamps & Grounding

UFO-CL-01-B1
Universal Module Clamp, Black

0 520 $5.25 $2,730.00

CAMO-01-M1
Hidden End Cam (universal clamp)

0 120 $9.79 $1,174.80

XR-LUG-03-A1
Grounding Lug, Low Profile

0 30 $9.65 $289.50

Attachments

QM-LYNX-SS-M1
Lynx Standing Seam Metal Clamp (incl. h/w)

0 536 $9.99 $5,354.64

LFT-03-B1
Slotted L-Foot, Black

0 536 $5.16 $2,765.76

BHW-SQ-02-A1
Square-Bolt Bonding Hardware

0 536 $2.98 $1,597.28

Accessories

XR-WC-01-B1
XR Wire Clip

0 580 $1.05 $609.00

XR-100-CAP01-B1
End Cap, XR100 (L-R Pair)

0 60 $1.99 $119.40

BHW-MI-01-A1
Microinverter/MLPE Bonding Hardware, T-Bolt

0 294 $2.14 $629.16

QM-JBX-RL02-B1
JayBox, Rail-Mounted

0 2 $69.08 $138.16

BX-CT-EC-P1
Cable Tie And Edge Clip

0 290 $1.38 $400.20

BX-CT-UV-P1
Black Cable Tie With UV

0 290 $0.27 $78.30

  Total MSRP $35,909.84

  Discount (0.0%) ($0.00)

  Total Price $35,909.84

  $/Watt $0.31

  Weight 2,433.8 lbs

Suquamish Tribe - House of Awakened C... (#1380613)
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BRADLEY ENGINEERING, INC. 
811 Yew St. 
Bellingham, WA 98229 
Ph. 360-752-5795 

 
 

November 5th, 2024 

 

Suquamish Tribe – House of Awakened Culture 

7325 NE Parkway 

Suquamish, WA 98392 

 

Re:   Suquamish Tribe – House of Awakened Culture Solar Evaluation 

  

To whom it may concern, 

 

I, Austin Rapp, a representative of Bradley Engineering Inc., have reviewed the proposed solar system by 

Cascadia Renewables to provide a structural evaluation of the existing roof given the additional load of the 

proposed solar system.  

 

PROJECT DESCRIPTION 

The proposed solar array at 7325 NE Parkway consists of 290 total modules on a 1/12 pitch roof. The solar 

modules will be supported by typical flush mount rails and will be fastened by non-penetrating standing seam 

roof clamps. The maximum dead load to be considered is 2.6 psf.  

 

SITE CONDITIONS 

Risk Category: III Wind Exposure: D 

Wind Speed: 110 mph Roof Snow Load: 25 psf 

 

CONCLUSIONS & RECOMMENDATIONS 

The as-built roof framing consists of 4X12 rafters spanning 16’ maximum and spaced at 4-foot centers. The 

4X12 rafters are hung from large (>20” deep) GLBs that clear span the entire structure. However, we were 

unable to obtain the actual GLB width and depth.  

 

Performing a beam analysis on the roof rafters, the as built 4X12 rafters spanning between the large GLBs can 

certainly support the additional load of 3 psf, as proposed by Cascadia Renewables, with no additional 

modifications necessary.  

 

The last item to check would be the large GLBs that carry the 4X12 rafters, but without the exact depth and 

width its impossible to perform an accurate beam analysis. However, considering a few factors, it would be safe 

to presume that the large GLBs can also support the additional proposed solar load. Some of the factors include 

the recent construction of the building and its relevancy to current codes (architectural plans are dated 

01/3/2011) and the 4X12 rafters were slightly oversized so it would be reasonable rationale to assume that the 

girders carrying the rafters would be designed to be just as conservative if not more.  Additionally, the design 

loading of the large GLB girders could be further reduced using the IBC allowable live load reduction factor 

which makes it even more likely that the as-built GLB girders can support the proposed solar loading by 

Cascadia Renewables, while still maintaining code compliance, with no additional modifications necessary.  

 

In conclusion, Bradley Engineering, Inc. can say with certainty that the 4X12 rafters can indeed support the 

proposed solar load. It is also very likely that the GLB girders can support the additional solar load through 

reasonable assumptions. However, due to lack of exact dimensions of the GLB girders, we cannot determine 

with 100% certainty. At the time of preparing actual permit documents, it will be required to gather the GLB 

girder dimensions and perform an analysis on those beams considering the additional proposed solar load.  

 

 

 

 

 



LIMITATIONS 

Bradley Engineering Inc. conclusions are based on digital review of approved architectural drawings indicating 

the rafter members (and confirmed via pictures of the structure) dated January 3rd, 2011. The architectural 

drawings did not indicate the size of the GLB girders carrying the 4X12 rafters nor were we able to obtain 

dimensions from an on-site contact. A specific analysis will be required on the girder GLBs carrying the 4X12 

rafters. Bradley Engineering Inc. did not visit the subject structure in person and our evaluation is strictly limited 

to the information provided on the permitted architectural plans and reasonable assumptions given the 

information provided.  

 

Sincerely,  

 

 

 

 

 

 

Austin Rapp, B.S. M.E  David Bradley, P.E. 

Ph. (360) 325-2515 Ph. (360) 752-5795 

 



LANGUAGES SPOKEN AT HOME

LANGUAGE PERCENT
English 88%
Spanish 7%
Russian, Polish, or Other Slavic 1%
Other Indo-European 2%
Tagalog (including Filipino) 1%
Other Asian and Pacific Island 1%
Other and Unspecified 1%
Total Non-English 12%

Suquamish, WA
City: Suquamish

Population: 4,446
Area in square miles: 7.15

COMMUNITY INFORMATION

BREAKDOWN BY RACE

Report for City: Suquamish
Report produced December 10, 2024 using EJScreen Version 2.3

EJScreen Community Report
This report provides environmental and socioeconomic information for user-defined areas,

and combines that data into environmental justice and supplemental indexes.

Low income:
22 percent

People of color:
31 percent

Less than high
school education:

5 percent

Limited English
households:

1 percent

Unemployment:
5 percent

Persons with
disabilities:
13 percent

Male:
51 percent

Female:
49 percent

82 years

Average life
expectancy

$47,010

Per capita
income

Number of
households:

1,823

Owner
occupied:
79 percent

White: 69% Black: 1% American Indian: 6% Asian: 3%

Hawaiian/Pacific
Islander: 0%

Other race: 0% Two or more
races: 10%

Hispanic: 10%

BREAKDOWN BY AGE

From Ages 1 to 4
From Ages 1 to 18
From Ages 18 and up
From Ages 65 and up

3%
18%
82%
23%

LIMITED ENGLISH SPEAKING BREAKDOWN

Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages

63%
9%

27%
0%

Notes: Numbers may not sum to totals due to rounding. Hispanic population can be of any race.
Source: U.S. Census Bureau, American Community Survey (ACS) 2018-2022. Life expectancy data
comes from the Centers for Disease Control.





EJ INDEXES
The EJ indexes help users screen for potential EJ concerns. To do this, the EJ index combines data on low income and people of color

populations with a single environmental indicator.

SUPPLEMENTAL INDEXES
The supplemental indexes offer a different perspective on community-level vulnerability. They combine data on percent low income, percent persons with disabilities, percent less than

high school education, percent limited English speaking, and percent low life expectancy with a single environmental indicator.

Report for City: Suquamish
Report produced December 10, 2024 using EJScreen Version 2.3

Environmental Justice & Supplemental Indexes
The environmental justice and supplemental indexes are a combination of environmental and socioeconomic information. There are thirteen EJ indexes and supplemental indexes in
EJScreen reflecting the 13 environmental indicators. The indexes for a selected area are compared to those for all other locations in the state or nation. For more information and

calculation details on the EJ and supplemental indexes, please visit the EJScreen website.
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SELECTED VARIABLES VALUE STATE
AVERAGE

PERCENTILE
IN STATE USA AVERAGE PERCENTILE

IN USA
ENVIRONMENTAL BURDEN INDICATORS

Particulate Matter 2.5  (µg/m3) 7.85 9.51 18 8.45 39
Ozone  (ppb) 49.2 51.8 9 61.8 1
Nitrogen Dioxide (NO2)  (ppbv) 4.5 6.3 23 7.8 18

Diesel Particulate Matter  (µg/m3) 0.171 0.256 37 0.191 55
Toxic Releases to Air  (toxicity-weighted concentration) 2,000 1,800 79 4,600 72
Traffic Proximity  (daily traffic count/distance to road) 250,000 1,200,000 23 1,700,000 28
Lead Paint  (% Pre-1960 Housing) 0.18 0.23 56 0.3 45
Superfund Proximity  (site count/km distance) 0.59 0.53 78 0.39 86
RMP Facility Proximity  (facility count/km distance) 0 0.51 0 0.57 0
Hazardous Waste Proximity  (facility count/km distance) 0.35 2.9 21 3.5 29
Underground Storage Tanks  (count/km2) 0 6.1 0 3.6 0
Wastewater Discharge  (toxicity-weighted concentration/m distance) 0.0076 300 30 700000 10
Drinking Water Non-Compliance  (points) 0 1 0 2.2 0
SOCIOECONOMIC INDICATORS

Demographic Index USA 1.01 N/A N/A 1.34 43
Supplemental Demographic Index USA 1.21 N/A N/A 1.64 29
Demographic Index State 1.38 1.47 53 N/A N/A
Supplemental Demographic Index State 1.1 1.37 38 N/A N/A
People of Color 31% 33% 53 40% 49
Low Income 22% 23% 56 30% 42
Unemployment Rate 5% 5% 60 6% 59
Limited English Speaking Households 1% 4% 55 5% 61
Less Than High School Education 5% 8% 48 11% 37
Under Age 5 3% 5% 31 5% 33
Over Age 64 23% 17% 77 18% 75

*Diesel particulate matter index is from the EPA's Air Toxics Data Update, which is the Agency's ongoing, comprehensive evaluation of air toxics in the United States. This effort aims to prioritize air toxics, emission
sources, and locations of interest for further study. It is important to remember that the air toxics data presented here provide broad estimates of health risks over geographic areas of the country, not definitive
risks to specific individuals or locations. More information on the Air Toxics Data Update can be found at: https://www.epa.gov/haps/air-toxics-data-update.

Sites reporting to EPA within defined area:

0
0
9

26
0
1

Other community features within defined area:

2
0
1

Other environmental data:

No
Yes

Yes
No

Yes
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EJScreen Environmental and Socioeconomic Indicators Data

Superfund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hazardous Waste, Treatment, Storage, and Disposal Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Water Dischargers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Air Pollution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Brownfields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toxic Release Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Schools  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hospitals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Places of Worship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Air Non-attainment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Impaired Waters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Selected location contains American Indian Reservation Lands*  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Selected location contains a "Justice40 (CEJST)" disadvantaged community  . . . . . . . . . . . . . . . . . . .
Selected location contains an EPA IRA disadvantaged community . . . . . . . . . . . . . . . . . . . . . . . . . . . .

https://www.epa.gov/haps/air-toxics-data-update
https://www.epa.gov/haps/air-toxics-data-update


HEALTH INDICATORS
INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE

Low Life Expectancy 16% 18% 26 20% 18
Heart Disease 5.4 4.8 68 5.8 44
Asthma 11.1 10.9 56 10.3 75
Cancer 7.5 6.5 74 6.4 72
Persons with Disabilities 13.1% 13.4% 52 13.7% 52

CLIMATE INDICATORS
INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE

Flood Risk 5% 11% 51 12% 45
Wildfire Risk 0% 12% 0 14% 0

CRITICAL SERVICE GAPS
INDICATOR VALUE STATE AVERAGE STATE PERCENTILE US AVERAGE US PERCENTILE

Broadband Internet 5% 8% 48 13% 33
Lack of Health Insurance 4% 6% 33 9% 27
Housing Burden No N/A N/A N/A N/A
Transportation Access Burden Yes N/A N/A N/A N/A
Food Desert No N/A N/A N/A N/A

Report for City: Suquamish
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EJScreen Environmental and Socioeconomic Indicators Data

www.epa.gov/ejscreen
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MG Series Technical      
Specifications MG30 MG125 MG250 MG500 MG1000

Three Phase Operation Control Software

AC Voltage 480 VAC 480 VAC 480 VAC 480 VAC 480 VAC R

AC Input/Output Current 36A 150A 300A 600A 1255A R

AC Output Power (Discharge) 30kW 125kW 250kW 500kW 1000kW R

AC Input Power (Charge) 30kW 125kW 250kW 500kW 1000kW R

Battery  Capacity 78kWh 220kWh 660kWh 1,100kWh 2,640kWh R

AC Frequency (Field Settable) 60 Hz 60 Hz 50/60 Hz 50/60 Hz 50/60 Hz R

MAX AC Overcurrent Protection 200A 250A 400A 800A 1600A Operation Parameters

Peak Efficiency 97% 97% 97% 97% 97% Off Grid Applications

AC Connection 3 Phase, 3 Wire 3 Phase, 3 Wire 3 Phase, 3 Wire 3 Phase, 3 Wire 3 Phase, 3 Wire

Equipment Specifications

External Dimensions(L x W x H) 60" x 36" 84" 60" x 36" 104" 124" x 75" 111"
170" x 75" x 111"(201" 
length includes HVAC)

(2) 170" x 75" x 
111"(201" with HVAC) + 

INV
Time of Use Operation

Weight 3,100 lbs. 5,500 lbs. 17,000 lbs. 25,000 lbs. 59,000 lbs. Key System Components

Lifting Provisions Pallet Jack/Fork Lift Fork Lift Slots Fork Lift Slots Fork Truck or Lift Strap Fork Truck or Lift Strap R

Paint Tested 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray R

Fire Suppression 3M Novec 1230 3M Novec 1230
Hybrid - 3M Novec 1230 

Dry Pipe Water
Hybrid - 3M Novec 1230 

Dry Pipe Water
Hybrid - 3M Novec 1230 

Dry Pipe Water
R

Handles Stainless Steel Lockable Stainless Steel Lockable Reversible/Lockable Reversible/Lockable Reversible/Lockable R

Temperature Range -20°C to 50°C -20°C to 50°C -20°C to 50°C -20°C to 50°C -20°C to 50°C R

MG Series Expansion Modules R

Max kWh 156kWh 220kWh 880kWh 1,320kWh 1,320kWh R

External Dimensions(L x W x H) 60" x 36" 84" 60" x 36" 104" 124" x 75" 111"
170" x 75" x 111"(201" 
length includes HVAC)

170" x 75" x 111"(201" 
length includes HVAC) 

R

Weight 4,400 lbs. 5,300 lbs. 20,000 lbs. 28,000 lbs. 28,000 lbs. R

Lifting Provisions Pallet Jack/Fork Lift Fork Lift Slots Fork Lift Slots Fork Truck or Lift Strap Fork Truck or Lift Strap Certifications

Paint Tested 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray 1000 Salt Hour Spray Batteries UL 1973, UL 9540A

Fire Suppression 3M Novec 1230 3M Novec 1230
Hybrid - 3M Novec 1230 

Dry Pipe Water
Hybrid - 3M Novec 1230 

Dry Pipe Water
Hybrid - 3M Novec 1230 

Dry Pipe Water
Inverter UL 1741 SA

Handles Stainless Steel Lockable Stainless Steel Lockable Reversible/Lockable Reversible/Lockable Reversible/Lockable UL 9540

Temperature Range -20°C to 50°C -20°C to 50°C -20°C to 50°C -20°C to 50°C -20°C to 50°C

Bi Directional Storage Inverter

DC Disconnect (Battery)

AC Disconnect (Inverter) 

System

AC Disconnect (Utility Interconnect) 

AC Circuit Breaker (Load Panel) 

PV Disconnect

Utility Disconnect

Climate Controls

ALL MG SERIES PRODUCTS

ELM Autonomous MicroGrid Site Control System

Access & Alerts on Desktop & Mobile 24/7

Asset Monitoring System Level & Individual

Individual Microgrid Component Pages

Local HMI IP 65 Touchscreen

Communications: Wifi, Ethernet, Cellular

Islanded Mode

Distributed Generation

Grid Tied Mode
Peak Shaving                 
Backup Power             

Demand Response

NEMA 3R Enclosure
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Introduction 

General 

The ELM Microgrid Battery Energy Storage System (BESS) is designed to be a stand-alone battery system that can 
provide its customers with on-grid peak shaving, demand response, PV smoothing, etc. capabilities.  The BESS can 
also operate in an off-grid environment to supply power to its site.  The BESS also incorporates the ELM FieldSight 
Microgrid controller that manages the operations of the BESS as well as any other equipment at the site such as 
photovoltaic, wind, generators, grid connections, battery management systems, etc. 
 
The ELM Microgrid BESS utilizes the latest in battery and storage inverter technologies to offer their customers 
the best, most efficient, and safest power systems.  The batteries used in the BESS are a Lithium-Ion chemistry 
which provide high energy density, long lasting durability, and affordable solutions.   
 
Lithium-ion batteries are in widespread use worldwide from electronic devices to energy storage facilities, while 
generally safe, this battery chemistry is subject to a catastrophic failure mode known as thermal runaway.  This 
thermal runaway event can present a significant fire hazard to the system and any personnel near the system 
 
Due to the Lithium-Ion chemistry, ELM has incorporated a series of fire safety features into their BESS solution to 
meet or exceed all current safety codes including NFPA 855.  The purpose of this document is to outline those fire 
safety features and define their controls. 
 

Fire Safety Overview 

General 

The ELM BESS has 8 different levels of protection to prevent, mitigate, and contain any possible thermal runaway 
events.   

Level 1 Protection – Site Controller 

Every ELM BESS system is delivered with an ELM Microgrid site controller.  The site controller is designed to 
communicate, monitor, and control all of the equipment within the energy system.   
 
Included in this communication architecture is the monitoring of the batteries and the ambient temperature of 
the containers.  Should the temperature within the battery modules exceed a maximum operating temperature 
that is predefined to be lower than the setpoint established by the battery manufacturer, the site controller will 
shut the system down by disabling the storage inverter and opening the rack level battery contactors and remain 
in this state until temperatures fall within the normal operating range again. 
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Notification: 

• ELM Site Controller sends out an email/text alert that the system has faulted. 
• If the temperatures fall back within the operating limits, the system will restart itself and the ELM Site 

Controller sends out an email/test alert that the system fault has been cleared. 

Level 2 Protection - BMS 

Every ELM BESS system is delivered with a Battery Management System (BMS) that is designed and UL tested by 
the battery manufacturer.  The BMS is designed to monitor the status of all the battery modules and cells within 
the battery system and protect the batteries should any of its operating parameters exceed the allowable limits of 
the battery.  The BMS protects the batteries by opening rack level contactors that will physically disconnect the 
batteries from the rest of the energy management system and thus shut down the BESS.  Some of the operating 
parameters that the BMS monitors includes: 

• Over and Under temperature limits 
• Over and Under voltage limits 
• Over current charge/discharge events 
• Communications loss 
• Surge protection device 

The level 1 temperature protection limits are more conservative than the level 2 protections. 
 
Notification: 

• ELM Site Controller sends out an email/text alert that the system has faulted. 
• If the temperatures fall back within the operating limits and the battery BMS allows the site controller to 

close battery contactors, the system will restart itself and the ELM Site Controller sends out an email/test 
alert that the system fault has been cleared. 

 

Level 3 Protection – Li-Ion Tamer 

If the previous two levels have failed to successfully shut down the system, the battery may begin to off-gas before 
it enters a runaway condition.  ELM has integrated the Li-Ion Tamer product by Nexceris into their system.  The Li-
Ion Tamer off-gas monitors along with the Li-Ion Tamer controller is designed to diagnose when and where single-
cell off-gas events have happened. Off-gas events occur early in the failure mode of lithium-ion batteries and 
awareness as to when off-gas events occur provides a very early warning of failures and enables prevention of these 
failures with proper mitigation. 
 
When the Li-Ion Tamer system detects this off-gassing event, it sends a signal to the ELM site controller.  When the 
ELM site controller receives this signal, it shuts the system off by disabling the storage inverter and opening the rack 
level battery contactors.  Before the system can resume, the off-gassing event has to clear AND a person has to 
push the resume button on the system touchscreen.  The system will not restart on its own without manual 
intervention. 
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Notification: 

• ELM Site Controller sends out an email/text alert that the system has an e-stop/fire event 
o ELM Site Controller also sends out a modbus register that an e-stop/fire event has occurred 

• If the system is restarted manually, ELM Site Controller sends out an email/text alert that they system e-
stop/fire event has cleared. 

o ELM Site Controller also sends out a modbus register that an e-stop/fire event has cleared 
 

Level 4 Protection – Active Venting (if required) 

The active venting system on the battery energy storage system is remotely controlled by a switch that is located 
away from the container.  The active venting system will only turn on when the remote switch is turned on.  When 
the active venting system is turned on, it will circulate the air inside the container with external air at a rate of more 
than 70 CFM.  The Active Venting system has an embedded actuated damper to prevent leakage with outside air 
when the active venting system is not activated. 
 
Notification: 

• If the system is restarted manually, ELM Site Controller sends out an email/text alert that the system e-
stop/fire event has cleared. 

o ELM Site Controller also sends out a modbus register that an e-stop/fire event has cleared 

Level 5 Protection – Clean Gas Fire Suppression 

The battery energy storage system is equipped with a clean gas Novec 1230 fire suppression system.  The Novec 
1230 is contained within pressurized fire extinguishing bottles within the container.  The fire extinguishing bottle is 
connected to dispersion nozzles inside the container.   
 
The clean gas fire suppression system is controlled by an approved Release Agent Control Panel.   
 
The trigger mechanism for the clean gas fire suppression system include smoke and thermal sensors and a manual 
release station 
 
Notification: 

• ELM Site Controller sends out an email/text alert that the system has an e-stop/fire event 
o ELM Site Controller also sends out a modbus register that an e-stop/fire event has occurred 
o ELM Site Controller also sends out a modbus register that Clean Gas Suppression has deployed 

• If the system is restarted manually, ELM Site Controller sends out an email/text alert that they system e-
stop/fire event has cleared. 

o ELM Site Controller also sends out a modbus register that an e-stop/fire event has cleared 
• The Releasing Agent Control Panel will utilize a dry contact to signal that the clean gas fire suppression 

system has deployed 
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Level 6 Protection – Dry Pipe Fire Suppression (if required) 

The battery energy storage system is equipped with a dry pipe fire suppression system.  The dry pipe system has a 
2” NPT female inlet.  It is designed to be connected a to a dry pipe at the installation site that can have water applied 
to the system from a remote valve location.   The dry pipe fire suppression system is comprised of schedule 40 black 
pipe that is routed through the container and into its Victaulic Open Spray Nozzles. 
 
The dry pipe fire suppression system is controlled by the Releasing Agent Control Panel.   
 
The trigger mechanism for the dry pipe fire suppression system is the smoke and thermal sensors within the 
container.  If these sensors are triggered, then a signal is sent to the building Fire Alarm System where it can be 
decided if water needs to be turned on to flood the container. 
 
Notification: 

• ELM Site Controller sends out an email/text alert that the system has an e-stop/fire event 
o ELM Site Controller also sends out a modbus register that an e-stop/fire event has occurred 
o ELM Site Controller also sends out a modbus register that Clean Gas Suppression has deployed 

• If the system is restarted manually, ELM Site Controller sends out an email/text alert that they system e-
stop/fire event has cleared. 

o ELM Site Controller also sends out a modbus register that an e-stop/fire event has cleared 
• The Releasing Agent Control Panel will utilize a dry contact to signal that the fire alarm is active 

 

Level 7 Protection – Battery Module UL9540A certified 

If the previous protection levels have failed to prevent a runaway thermal event within a battery module, the 
battery modules themselves have been UL 9540A tested by their manufacturer.  The UL9540A testing is performed 
by the manufacturer to demonstrate that a fire within the battery will not propagate and spread throughout the 
system.  Thus it should contain a fire to the point it started 
 

Level 8 Protection – Deflagration Panels 

If all previous protections have failed, and the pressure within the container continues to increase due to a thermal 
event, the container is designed with deflagration panels in the ceiling of the container compliant with NFPA 855-
2020 AMD 2, part 4.12.  The panels are designed such that if there is an explosion, the primary force of the explosion 
will be directed up through the deflagration panels rather than out through the doors of the container.   
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Sequence of Events 

Sequence of Events Matrix 

Since the events of a fire situation do not necessarily happen in a linear fashion, the following matrix shows the 
sequence of events that should occur for different stages of the fire protection system. 
 

 
 

System trip and timer delay settings 

All of the responses to the system conditions noted in the SOE Matrix happen immediately when the condition is 
met.  The following items show additional setpoints and delay timers that are implemented for the system 
conditions: 

• ELM Temperature Protection setpoint:  50C (adjustable) 

BESS and Fire Panel Operation
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Use this matrix to determine the sequence of safety 
features built into the ELM Battery Energy Storage System

ELM Temperature Protection x x x x
Battery BMS Temperature Protection x x x x
Li-Ion Tamer Early Gas Detection x x x x
E-Stop Button is Pushed x x x x
Active Venting with Remote Switch x
1st Smoke Detector x x x x x x x
2nd Smoke Detector x x x x x
Heat Detector x x x x x x x x
Expiration of the Discharge Time Delay x x x x
Manual Release Station x x x x x x x x
BESS Fire Panel Component Fault x x
Loss of Primary AC Power to BESS Fire Panel x x
Fire Panel Control Head Monitor x x x x x x
Fire Panel Maintenance Key Switch x x x x x x x x
Novec Cylinder Pressure Supervisory Switch x x x x x x
Thermal Runaway Prevention x
Thermal Runaway Pressure build up x

Sy
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• Battery BMS Temperature Protection setpoint: 
o Samsung:  65C 
o Kore Power:  59C 

• Novec Gas Discharge Time Delay:  Typical is 30 seconds, but can be adjusted based on site specific 
requirements 



Glossary of Terms (Solar + Storage)
AHJ: Authority having Jurisdiction: This refers to the structural and electrical code requirements for a

given site. Some AHJs cover structural and electrical oversight, whereas others specialize in one or

the other. There are hundreds of unique AHJs throughout WA State, each with their permitting

process, code requirements, and standards that must be considered in the design phase of a

project.

AC Coupling: A method of connecting a battery energy storage system (BESS) to a solar panel

system where the solar panels are connected to an inverter that produces AC electricity, and then a

separate inverter charges the battery from the AC electricity. This allows the battery system to

provide power during a grid outage.

Architectural/Roof Condition: This refers to the current physical condition and structural

soundness of a building or roof. It is an important consideration when planning to install solar panels,

as the roof needs to have adequate structural capacity, and the roof membrane (shingles, metal roof,

TPO/PVC) should have adequate life to support the PV System.

Automatic Transfer Switch (ATS): An automatic transfer switch is used to automatically switch the

power source from the primary source (typically the utility power) to a secondary source (like a

generator or battery system) when the primary source fails. When the primary power source is

restored, the ATS automatically switches back.

Ballasted Solar Mounting System: A type of solar panel mounting system where the panels are

held in place with weights rather than being attached directly to the roof or ground. This is useful on

roofs where penetrations must be minimized, such as flat commercial roofs. Seismic anchors are

typically required based on the site's seismic category risk factor.

Battery Charge/Discharge Rates: These are measures of how quickly a battery can be charged or

discharged. It's usually expressed in terms of a "C" rate. For example, a battery with a 1C charge

rate can be charged at a rate equal to its capacity over one hour.
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Battery Depth of Discharge (DoD): This is the percentage of a battery's energy that has been

used. For example, if a battery has a 100 kWh capacity and 40 kWhs have been used, the DoD is

40% while the Soc is 60%.

Battery State of Charge (SoC): The current charge level of a battery, usually expressed as a

percentage. If a battery is fully charged, the SoC is 100% while the DoD is 0%.

Battery Runtime Estimate (Autonomy Calculation): An estimate of how long a battery can

provide power given a specific power draw. This estimate is based on the battery's state of charge,

rate of discharge, and efficiency.

Charge Controller: A device used in solar power systems to regulate the voltage and current

coming from the solar panels and into a battery system. It ensures that the batteries do not

overcharge, which can damage them, and also prevents reverse current flow at night when the

panels aren't producing electricity.

Conduit Route: The planned path for electrical conduit, which is a tube used to protect and route

electrical wiring. The route needs to be planned to avoid obstacles, comply with electrical codes, and

minimize the length (and therefore cost) of the wiring. Conduit type is determined by the AHJ and

building type (commercial vs residential) along with the form of the electricity (DC vs AC).

Consumption/Production Analysis: This is an examination of how much energy a system or

building consumes compared to how much it produces. This is especially relevant for systems like

solar power that can both consume energy (from the grid) and produce energy.

DC Coupling: An alternative to AC coupling where the solar panels and battery are both connected

to the same inverter. The solar panels produce DC electricity, which can be used directly to charge

the batteries or can be converted by the inverter to AC electricity for use in the building or to feed

back into the grid.

DC Optimized String Inverter: This is a type of solar power setup that combines elements of string

inverters and microinverters. Each solar panel is paired with a DC optimizer, which improves the
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efficiency of the system, and then the electricity from multiple panels is inverted from DC to AC by a

single inverter.

Demand Management: The strategies or techniques used to manage energy usage, often with the

goal of reducing peak demand and total energy use. This can involve shifting energy usage to

off-peak times, improving energy efficiency, or using onsite generation like solar panels.

Demand Profile: A graph or data set showing the amount of electricity used over a certain period of

time. This information is often used to determine peak demand times and can help in designing

energy management strategies.

Demand Response: This is a strategy for managing energy demand whereby utilities incentivize

customers to reduce their electricity usage during peak demand periods. This can be achieved

through price signals or direct load control agreements.

Electrical Bus: A conductor, or a group of conductors, that serve as a common connection for two

or more electrical circuits. It is used in power distribution to consolidate and distribute power from the

source to the loads. In a circuit breaker panel, the bus bars are the strips of metal that the breakers

connect to.

Energy (kWh): A unit of energy equivalent to one kilowatt of power consumed or produced for one

hour.

Energy Storage System (ESS): A system designed to store electrical energy and release it when

needed. Battery systems are a common type of ESS used in conjunction with solar power systems

to store excess generation for use at night or during power outages.

ESS Mounting Pad: A solid foundation on which an Energy Storage System (ESS) is installed. It's

designed to support the weight of the system and protect it from ground moisture and other

environmental conditions.

Geotech Report: A report that assesses the geological and soil conditions of a site. It's often used

to determine the suitability of a location for construction or other projects, including solar

installations.
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Ground Mount Solar: A type of solar installation where the panels are mounted on the ground

rather than on a rooftop. This can be advantageous in situations where the roof isn't suitable for

solar, or if there is ample unused land available. This often, however, increases the cost of smaller

PV systems since a structure must be erected to support the panels themselves.

Hosting Capacity: The amount of additional electrical distributed generation (solar PV system

capacity) that can be installed on the electrical grid without causing issues with power quality or

reliability.

Inverter: A device that changes direct current (DC) to alternating current (AC). In the context of solar

power, it changes the DC electricity produced by solar panels into AC electricity that can be used in

a home or fed back into the electrical grid.

Isolation Transformer: A transformer used to transfer electrical power from a source of alternating

current power to some equipment while isolating the powered device from the power source, usually

for safety reasons.

Line Side Tap: A connection made on the line side of the main service disconnect, as opposed to

the load side. It's often used to connect solar panels or other distributed generation sources to the

electrical service.

LIDAR Assessment: Light Detection and Ranging (LIDAR) is a remote sensing method that uses

light in the form of a pulsed laser to measure variable distances to the Earth. In the context of solar

energy, a LIDAR assessment can be used to simulate site specific shading, barriers on a roof, or

assess potential sites for solar installations.

Load Calculation: The process of determining how much power is used by all the electrical

devices in a building. This calculation is used to size electrical services, design electrical

circuits, and plan energy generation systems like solar panels.

Load Center: A panel box that serves as a central connection point for household circuits. It

contains circuit breakers or fuses which protect the home's electrical wiring from overloads and

can be used to disconnect power to all or part of the home.
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Microgrid: A small-scale power grid that can operate independently or in conjunction with the

area's main electrical grid. A microgrid can generate, distribute, and regulate the flow of

electricity to consumers based on local needs and conditions.

Microgrid Controller: A crucial component of a microgrid system, the microgrid controller

manages and controls the operation of the microgrid. It monitors the power generation and

loads, and makes decisions to maintain stable electricity supply within the microgrid.

Microgrid Relay: An electronic device used in microgrids to protect and control the electrical

equipment within the microgrid. The microgrid relay is capable of isolating faults in the system

and can coordinate with other devices to maintain the stability of the microgrid.

Microinverter: A type of inverter used in solar power systems where each solar panel has its

own inverter. This allows each panel to operate independently of the others, improving

efficiency when some panels are shaded or otherwise underperforming.

Module Degradation Rate: This is the rate at which a solar panel's output decreases over

time. The typical module degradation rate is about 0.5% to 1% per year.

Net Energy Metering (NEM): A billing mechanism that credits solar energy system owners for

the electricity they add to the grid. For example, if a residential customer has a PV system, the

electricity their panels generate can offset the electricity they consume from the grid.

OCPD (Overcurrent Protection Device): A device (like a fuse or circuit breaker) designed to

interrupt an electrical circuit when the current exceeds a specific value for a specific period of

time. It helps protect electrical equipment from damage due to excess current.

Over Current: A condition where the current (the flow of electricity) exceeds the rated limit of

an electrical device or circuit. This can be caused by a short circuit, overload, or faulty design.

Overcurrent can cause damage or even failure to the equipment, so protective measures like

fuses and circuit breakers are used to prevent it.
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Period of Autonomy: The length of time that a stand-alone system (like a solar panel system

with battery storage) can meet the energy requirements of the load without additional energy

input.

Photovoltaic (PV): The process of converting light into electricity using semiconducting

materials that exhibit the photovoltaic effect. Solar panels use this principle to generate

electricity when exposed to sunlight.

Point of Interconnection: The place where a distributed generation system, like a solar

power system, connects to the electrical grid.

Power (kW): A measure of the rate of energy use or generation, equal to one thousand watts.

Power is typically used to describe the capacity of a generator or the peak demand of a load.

Power Purchase Agreement (PPA): A financial agreement where a developer arranges for

the design, permitting, financing, and installation of a solar energy system on a customer's

property. The developer sells the power generated to the host customer at a fixed rate.

PV Fire Safety Setbacks: Guidelines or requirements for how far solar panels or other PV

system equipment must be set back from features like roof edges or ridges, to allow for safe

access in case of a fire.

Rapid Shutdown: A safety requirement for solar PV systems that ensures the system can

quickly cut off power in the event of an emergency, like a fire or electrical fault.

Roof Attachment System: The specific equipment and techniques used to secure solar

panels to a roof. This might involve mounting rails, brackets, clamps, or other hardware, and

must be designed to withstand environmental conditions like wind and snow loads.

Roof Structural Analysis: An assessment of a roof's ability to support additional loads, such

as solar panels or other equipment. This typically involves evaluating the roof's materials,

construction, condition, and the local environmental conditions.
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Seismic Zone: A geographical area with a particular level of seismic activity, or likelihood of

experiencing earthquakes. Building codes often include requirements for seismic zones to

ensure buildings can withstand the expected level of earthquake activity.

Single Line Diagram: Also known as a one-line diagram, this is a simplified notation for

representing a three-phase power system. Instead of representing each of the three phases

with a separate line, they are all shown as a single line. Key components like generators,

transformers, and loads are usually represented by standardized schematic symbols.

Single Phase: A type of power system where the voltage varies in a sinusoidal fashion. In

contrast to three-phase power, single-phase power is simpler and is commonly used in

residential settings along with in small community buildings (like churches, meeting halls etc).

Site Map: A map or plan showing the layout of a site, including buildings, roads, and other

features. In the context of a solar installation, a site map might also show the proposed

location of the solar panels, inverters, main disconnects, meter equipment, ESS and other

equipment.

Solar Pathfinder: A device used to assess the potential solar energy available at a specific

location. It uses a fisheye lens to capture a panoramic image of the site, showing any

obstacles that might shade the solar panels at different times of the day and year.

Staging Area: An area where materials, tools, and equipment are prepared and organized

before being moved to the construction site. Having an efficient staging area can help improve

productivity and safety during the installation process.

String Inverter: A type of inverter used in solar power systems where the solar panels are

arranged in series into "strings", and each string is connected to a single inverter. This is a

common setup for larger installations because it's cost-effective and efficient, but it can be less

effective if shading is an issue, as the performance of the whole string can be affected by a

single shaded panel.
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Three Phase: This type of power system uses three conductors carrying alternating current of

the same frequency and amplitude but with a phase difference of one-third of a cycle.

Three-phase power is used in industrial and commercial applications due to its greater power

density and flexibility.

UL9540/UL9540A: Standards for energy storage systems and equipment developed by

Underwriters Laboratories (UL). UL 9540 covers the safety of the entire energy storage

system, while UL 9540A specifically deals with the testing of thermal runaway fire propagation

within battery systems.

Utility Tariff: A document set by a utility company outlining the rates and terms for its services.

For electricity, this often includes different rates for different times of day or different levels of

usage.

Voltage (120/240, 120/208, 277/480): These are common voltage standards for electrical

power systems in North America. 120/240V is common in residential settings, 120/208V is

often used in commercial settings or apartment buildings, and 277/480V is typically found in

industrial or large commercial settings.

Workmanship Warranty: A type of warranty that covers the installation work. If there are

issues with the solar system that are due to mistakes made during installation, a workmanship

warranty will typically cover the cost of repairs. This is separate from the equipment warranties

offered by the manufacturers of the solar panels, inverters, and other components.
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Site Visit Photos and Project Information - Feasibility Study Addendum

Suquamish Tribe
House of Awakened Culture

7325 NE Parkway
Suquamish, WA 98392



Date of Site Visit: Wednesday, September 4, 2025
Site Visit Conducted by: Markus Virta, Joshua Miller
Project Address/Location: 7325 NE Parkway, Suquamish, WA 98392
Primary Contact/Representative: Cherrie May, Manager, Office of Emergency
Management
Primary Contact/Representative Phone Number: 360-394-8507 (Office), 360-271-4403
(Cell)
Primary Contact/Representative Email: cmay@suquamish.nsn.us
Additional Contacts/Phone Numbers:
Contact(s)/Support Staff @ Site Visit: Todd, Facilities Manager
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Summary

Project Overview

Cascadia Renewables conducted a site visit for The Suquamish Tribe’s House of Awakened
Culture on September 4, 2024 to assess the potential for solar plus storage, in our capacity as
an internal vendor providing technical assistance or the WA Department of Commerce Solar
Plus Storage for Resilient Communities grant program.

There is a single meter feeding the facility, with a rooftop location, which has the maximum
available capacity for a 219.40 kW (Peak DC Output) PV system with associated ESS for
resiliency and arbitrage functionality.

Site Visit Notes/Findings/Questions

Engagement log: Summary of this site visit in terms of who was there our biggest
conclusion.

Date: September 4, 2024
Time: 11am-1pm
Attendees:

● Cherrie May, Emergency Manager, Suquamish Tribe
● Todd (last name TBD), Facilities Manager, Suquamish Tribe
● Joshua Miller, Sr PV Design and Project Manager, Cascadia Renewables
● Markus Virta, Managing Partner, Cascadia Renewables

Summary:
The site visit focused on the House of Awakened Culture (HOAC), a key facility for the
Suquamish Tribe. Discussions revolved around the integration of solar panels and battery
energy storage systems (BESS) to enhance the building's resiliency. The tribe emphasized
aesthetics, requesting black PV modules with concealed conduit routing and a cedar fence
around the BESS, which will likely be placed on the southwest corner of the property. The
site is critical to the tribe's cultural and emergency functions.

Conceptually, what is the site?
Identify what purpose the site serves and what it is being considered for (hinting at why
resilience is important):



The House of Awakened Culture serves as a monumental community gathering place for
the Suquamish Tribe. It functions as a space for ceremonies, cultural events, and
community resilience activities. The tribe is considering this site for a solar and battery
energy system to support its role as a hub during emergencies. The focus on aesthetics and
resilience underlines the importance of maintaining cultural integrity while preparing for
disruptions, highlighting the need for sustainable energy solutions.

The building is a 13,169-square-foot structure modeled after traditional Puget Sound
longhouses. It includes:

● A 6,200-square-foot auditorium with seating for hundreds
● Commercial kitchen
● Restrooms
● Dressing rooms
● Indigenous Foods Garden These features make it versatile for both cultural activities

and emergency responses. It is designed to handle gatherings of various sizes and
serves as a potential emergency distribution hub.

Located on the Port Madison Indian Reservation, the HOAC draws from the historical
significance of the nearby Old Man House, which was a large communal longhouse. It is
positioned along the shoreline of Agate Passage, half a mile from where the Old Man
House stood, symbolizing the tribe's cultural revitalization.

The HOAC is a central cultural and social space for the Suquamish Tribe. It plays an
essential role in maintaining the tribe’s cultural practices, serving as a venue for
ceremonies, educational programs, and community events. Additionally, it serves as a key
location for emergency preparedness, acting as a care center or distribution hub during
crises.

The facility serves the Suquamish Tribe and members of other Puget Sound tribes, hosting
events that attract thousands of visitors, including the annual Canoe Journey, which brings
together regional tribal communities.

Project Goals:
Outages to Prevent: The project aims to mitigate the impact of both short, seasonal
outages and potentially larger, more prolonged grid failures.
Resiliency Goals: For the tribe, resiliency includes ensuring that the facility remains
operational as a gathering point for care and coordination during emergencies. The
aesthetic and functional integration of solar and battery storage is crucial for maintaining
this capacity.
Outage Patterns: The community has noted an increase in short seasonal outages and is
preparing for larger, more extended outages by reinforcing the site's energy independence.



Big Outage Preparedness: Yes, there is a strong focus on preparing for significant
outages, as the facility is central to the tribe's cultural and emergency management
activities.

Site Visit Finding in Brief
Key Structural information: The single story wood-framed buildings appear in excellent
condition with no structural improvements required. A full plan set was provided by
Suquamish personnel for the structural engineering analysis.

Key Roof Condition information: The standing seam metal roof appears to have not been
cleaned or serviced since it was originally installed. There is a significant amount of
seagull/bird droppings across the entirety of the roof surface that indicates that the site will
require regular maintenance and cleaning. On site personnel stated that there are leakage
issues along the valley and central roof area of the primary building. Repairs are not
currently scheduled or budgeted, so the PV system installation must be laid out to avoid this
area.

Key Shading information: The smaller west-facing boat shed building has no shading
issues. The larger primary building is in close proximity to a large grove of trees along the
south end that should be taken into account when laying out the PV array locations.

Key Electrical Infrastructure information: The building’s electrical infrastructure is centrally
located on the site between the southern primary building and the northern boat shed, with
the Main Distribution Panel and sub-panels located in the interior main electrical room at the
north end of the primary building, and the PSE meter and CT enclosure located on the north
exterior of that building. The main electrical room is accessible from an external access
door adjacent to the meter/CT enclosure, or through the main entrance hallway. The
incoming primary electrical service feeds the 600 A, 120/240V Main Distribution Panel.

Key Existing Utilities information: The site is fed by a pad-mounted 37.5 kVA Puget Sound
Energy transformer that is located 20’ west of the main electrical room and PSE meter
location, just outside of the secured chainlink fence area where the PV inverters, combiner
panel and possible PCC location will be. The conceptual BESS location would be just to the
south of the transformer along the west building face, or farther to the south along the west
side just to the south of the main building entrance sidewalk.

Key Accessibility for Construction information: The site is easily accessible from the lower
west and north sides with standard extension ladders on to the single story standing seam
metal roof areas where the PV will be installed. Forklift or manlift access may not be
required for this site.



Project Site Plan/One Line/Reference Drawings from
Owner Provided Plans:

*Plans were provided on a memory stick and will be uploaded here.



Pre Site Visit Aurora Layout for On Site Reference:
Pre Site Visit MAX System Size (DC): 219.40 kW DC
Notes on Items/Locations to Follow-up on at Site Visit: Review all PV locations for unseen
vents/etc from Google Earth images. Type of standing seam?



Site Visit Reference Photos and Information

Site Entrance/Overall Building Reference:
Notes on Access to Site (Gate Codes/etc): This is a publicly accessible building off of
Suquamish Way NE



Electric Utility Provider Owned Equipment

Primary Utility Pole/Pad Mounted Transformer:
Description of Location: West side of the property, 20’ northwest of the main electrical room
external access door.
UtilityTransformer Rating: 37.5 kVA
Utility Transformer Voltage: 120/240V
Utility Transformer Phase: 1-Phase





Utility Meter Location:
Description of Location: North exterior wall of the primary building, adjacent to the CT enclosure.



Utility Meter Type and Meter/Account Number Close-up:
Electric Utility Provider: Puget Sound Energy
Utility Meter #: X157288532
Utility Meter Type (CT/etc): CT





Utility CT Panel:
Description of Location: North exterior wall of the primary building, adjacent to the PSE meter.



Emergency/Back-up Generator

Generator Location:
Notes on Location/Access: N/A - No on site generator

Customer Owned Primary Electrical Equipment

Manual Utility Disconnect Switch If Applicable (Not Main Breaker):
Description of Location: N/A

Main Distribution Panel Location/Access:
Description of Location: External access door on the north end of the primary building, or
internal access from the main entrance hallway.





Main Distribution Panel w/Surrounding Equipment:



Main Distribution Panel - SEDB Manufacturer Label:
Site Name of Panel: SEDB
Equipment Manufacturer: Eaton, Cutler-Hammer
Main Service Bus Capacity: 600 A
Main Service Voltage and Phase: 120/240V, 1-Phase
Main Distribution Center Type: Panelboard
Amps for PV Interconnection under 120% Rule: 120 A



Main Distribution Panel - SEDB Main Breaker:
Main OCPD Rating: 600 A
Is it Programmable: Yes



Main Distribution Panel - SEDB - Load Breakers Close-up/Detail:





Spare Breaker Location in MDP - SEDB for Possible PV/BESS
Interconnection:



Main Distribution Panel - SEDB Breaker Schedule for Load Calculations
and Interconnection:





Customer Owned Secondary Electrical Equipment

Other Electrical/HVAC/Fire Control/Etc Equipment in Electrical Room:





Possible AC/DC/PCC Wire Run Locations/Access to Main Electrical Room:
Notes on Access: Single wall penetration directly from the exterior area where the PCC and PV
inverter may be installed adjacent to the PSE meter and CT enclosure.



Possible PCC/Equipment Mounting Locations In/Adjacent to Main Electrical
Room:
Notes on Location: On site personnel prefer that the PCC and PV inverter be mounted along the
4’ tall west wall adjacent to the PSE meter, CT enclosure, and transformer. This location will
require additional rack mounts to extend the the mounting location above the wall height.



Sub Panel 2P1 Location/Access:
Description of Location: In main electrical room, adjacent to the MDP



Sub Panel 2P1 w/Surrounding Equipment:



Sub Panel 2P1 Manufacturer Label:
Site Name of Panel (ie Panel H1): 2P1
Equipment Manufacturer: Eaton, Cutler-Hammer
Bus Capacity: 100 A
Voltage and Phase: 120/240V, 1-Phase
Type (loadcenter/panelboard, switchboard, switchgear): Panelboard
Is this a designated generator/back-up panel: No





Sub Panel 2P1 Main Breaker:
OCPD Rating: 100 A
Location Note if Fed from Main in MDP/Etc: Fed from MDP



Sub Panel 2P1 Breaker Close-up/Detail:



Sub Panel 2P1 Breaker Schedule for Load Calculations and
Interconnection:



Sub Panel 2M1 and L1 Location/Access:
Description of Location: Upstairs maintenance room



Sub Panel 2M1 and L1 w/Surrounding Equipment:



Sub Panel 2M1 Manufacturer Labels:
Site Name of Panel (ie Panel H1): 2M1
Equipment Manufacturer: Eaton Cutler-Hammer
Bus Capacity: 400A
Voltage and Phase: 120/240V, 1-Phase
Type: Panelboard
Is this a designated generator/back-up panel: No



Sub Panel 2M1 Main Breaker:
OCPD Rating: 400A
Location Note if Fed from Main in MDP/Etc: Fed from MDP



Sub Panel 2M1 Breaker Close-up/Detail:



Sub Panel 2M1 Breaker Schedule for Load Calculations and
Interconnection:



Additional Breaker Fed from 2M1 to TBD Location:



Sub Panel L1 Breaker Close-up/Detail:





Sub Panel L1 Manufacturer Labels:
Site Name of Panel (ie Panel H1): L1
Equipment Manufacturer: Eaton Cutler-Hammer
Bus Capacity: 100A
Voltage and Phase: 120/240V, 1-Phase
Type: Panelboard
Is this a designated generator/back-up panel: No



Sub Panel L1 Breaker Schedule for Load Calculations and Interconnection:





Sub Panel K1 and K2 Location/Access:
Description of Location: Located in secondary electrical room, adjacent to the main electrical
room.



Sub Panel K1 and K2 w/Surrounding Equipment:





Sub Panel K1 Manufacturer Label:
Site Name of Panel (ie Panel H1): K1
Equipment Manufacturer: Eaton, Cutler-Hammer
Bus Capacity: 225 A
Voltage and Phase: 120/240, 1-Phase
Type (loadcenter/panelboard, switchboard, switchgear): Panelboard
Is this a designated generator/back-up panel: No





Sub Panel K1 Breaker Close-up/Detail:



Sub Panel K1 Breaker Schedule for Load Calculations and Interconnection:



Sub Panel K2 Manufacturer Label:
Site Name of Panel (ie Panel H1): K2
Equipment Manufacturer: Eaton, Cutler-Hammer
Bus Capacity: 225A
Voltage and Phase: 120/240V, 1-phase
Type (loadcenter/panelboard, switchboard, switchgear): Panelboard
Is this a designated generator/back-up panel: No



Sub Panel K2 Main Breaker:
OCPD Rating: 200A (Location 5 and 7)
Location Note if Fed from Main in MDP/Etc: Fed from MDP



Sub Panel K2 Breaker Close-up/Detail:



Sub Panel K2 Breaker Schedule for Load Calculations and Interconnection:



Energy Storage System (ESS)

ESS Indoor/Outdoor Installation Location #1:
Notes on Location: Located on the west side of the building, just outside of the main electrical
room adjacent to the PSE transformer. This location is not ideal as there is a downslope from
the driveway that may make forklift access difficult.
Type of Base Soil/Pavement/Concrete/Etc: Soil with water lines.
Fencing Required: Yes





ESS Indoor/Outdoor Installation Location #2:
Notes on Location: *Preferred location by on site staff. On the west side of the building, to the
south of the main west entrance.
Type of Base Soil/Pavement/Concrete/Etc: Soil with the requirement to cut and repair the
sidewalk in order to connect into the main electrical room to the north.
Fencing Required: Yes





BESS Fencing Example Requested by Owners:
*The on site personnel requested that the fence/wall surrounding the BESS be constructed with
wood and concrete to match the overall building architectural style since the BESS location is
visible adjacent to the main west entrance.



ESS AC Combiner Panel/PCC Installation Location:



Network Connection Location for ESS:



Trenching Location/Route to Energy Storage System (ESS):
Notes on Type of Soil/Ground: Soil with water/power that will need a utility locate. The line will
cross the main entrance sidewalk and stairs that will need to be cut and replaced. The owners
indicated that the steps may need to be completely redone to accommodate handicap access.
Any marginal increases in cost for these upgrades beyond the standard cut and repair will be
covered by the Tribe.
Will Concrete/Pavement Cutting be Required: Yes











Possible Staging Area for ESS Installation:



Pre Site Visit Aurora Solar Report/TSRF Image for
On Site Reference:
Pre Site Visit MAX System Size (DC): 219.40 kW DC
Notes on Items/Locations to Follow-up on at Site Visit: Review all PV locations for unseen
vents/etc from Google Earth images. Type of standing seam?



Solar/PV Design - Rooftop Information

Roof Access Location for PV Installation:
Notes on Access: Easy single story access from a short extension ladder.



Building Height Measurement:
Note on where image was taken for Aurora Reference: Northwest corner



Solar/PV Installation Location Reference Photos - Roof #1:
Notes on Obstructions/Vents/etc: No vents or obstructions. There are roof anchors that are
installed that can be moved, as they are bolted on to the standing seams.





Roof #1 Material Quality/Age Close-up:
Estimated Roof Age: 12 years
Roof Material: Standing seam metal
Notes on Damage/Concerns: The roof does not appear to have been cleaned since it was
installed. There is a significant amount of debris and bird droppings that will require cleaning
prior to the install and regular cleaning afterwards to keep the modules debris free. There is no
visible structural damage to the roof surface.







Roof #1 Angle Verification (App or Angle Finder):
Roof Angle (Rise/Run or Angle): 4.8 degree, 1/12
Roof Orientation: West

Roof #1 Parapet Height (If Applicable): N/A



Roof #1 Solar Access/Pathfinder for Aurora Verification (Left Side of Array
Location):
Notes on Shading/Obstructions: No shading issues



Roof #1 Solar Access/Pathfinder Photo 2 for Aurora Verification (Right Side
of Array Location):



Roof #1 Measurements for Aurora Verification:
Ridge to Vent Measurement: 64’6”
Edge to Edge Measurement: 30’6”





Roof #1 PV/DC Conduit Routing Locations to Inverter Location:





Solar/PV Installation Location Reference Photos - Roof #2:
Notes on Obstructions/Vents/etc: No access was provided at the time of the site visit. The area
where the vents are located, and along the valley will be avoided due to the ongoing leakage
issues that have not been addressed by the Tribe.





Roof #2 Material Quality/Age Close-up:
Estimated Roof Age: 12 years
Roof Material: Standing seam metal



Roof #2 Angle Verification (App or Angle Finder):
Roof Angle (Rise/Run or Angle): 4.8 degrees, 1/12
Roof Orientation: West

Roof #2 Parapet Height (If Applicable): N/A



Roof #2 PV/DC Conduit Routing Locations to Inverter Location:







Solar/PV Installation Location Reference Photos - Roof #3:
Notes on Obstructions/Vents/etc: No obstructions on the southern half of the primary building.





Roof #3 Material Quality/Age Close-up:
Estimated Roof Age: 12 years
Roof Material: Standing seam metal
Notes on Damage/Concerns: No leakage issues in this area according to on site personnel.



Roof #3 PV/DC Conduit Routing Locations to Inverter Location:





Solar/PV Design - Interior/Ground Level Information

Possible Staging Area for Solar/PV Panel Installation:



Solar/PV Installation Location - Ground-Level View of Roof #1:



Solar/PV Installation Location - Ground-Level View of Roof #2:



Solar/PV Installation Location - Ground-Level View of Roof #3:



Proposed Solar/PV Ground Level/Interior Inverter Installation Location:



Proposed Solar/PV AC Disconnect Location:



Network Connection Location for Solar/PV:



Proposed AC Conduit Run Locations - Interior/Exterior:



Roof Framing and Support Details for Structural Engineering Review - Roof
1: N/A (No internal access)

Roof Framing and Support Details for Structural Engineering Review -
Roofs 2:



Roof Framing and Support Details for Structural Engineering Review - Roof
3:





Interior Sprinkler Photos (Minimizes Fire Setbacks per 2015 IBC):



Additional Site Visit Reference Photos/Notes

Heating loads in upstairs mechanical room:

























Kitchen coolers:





















Fan room:



Meeting room:
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