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1.1 EXECUTIVE SUMMARY
This feasibility study was commissioned by the Facilities Planning, Design and Construction at Cal Poly 

Humboldt (CPH) to develop Project goals while establishing a process for decision-making as well as 

measuring success.  The contents of this document also include analyses of the four existing buildings 

that are focused primarily on Lab Planning, Architectural, Mechanical, Electrical, and Plumbing design 

disciplines.

OVERVIEW

With the State of California’s historic $458 million investment in designating Cal Poly Humboldt as the 

third polytechnic institution within the California State University system, 27 new academic and experi-

ential programs are expected to be added by 2029, beginning with 12 launching in 2023. This will be the 

catalyst for greater investments over the coming decade to fuel a vitally relevant polytechnic education 

in Northern California.

Beginning with a foundational core that combines the liberal arts with creative interdisciplinary approach-

es to solving real world problems facing our society, Cal Poly Humboldt will prepare a new generation 

of resilient thinkers and doers to lead a restorative future centered on environmental and social justice.

In this context, Cal Poly Humboldt has begun looking at the anticipated increase in students that will be 

added to the current student body size due to expected enrollment projections .  The core curriculum for 

core Biology, Chemistry, and Physics are currently housed in the Science quadrant buildings Science A, 

Science B, Science C, and Alistair McCrone Hall (Science D). 

PROJECT SCOPE OVERVIEW

The goal of this study was to look at the buildings holistically and identify high level needs so that the 

university can have a more tactical approach identifying potential large scale projects and or either select 

renovations that can then be planned and implemented with minimal interruption to academic programs 

and student life at the University.  

During  the feasibility process, it was identified that Science A Level 5 was an important part of the 

Chemistry department with a large amount of infrastructure needs and was the focus of efforts at the 

Science A building.  Any renovation efforts of the lower floors at Science A would be re-worked as part of 

a future state to be determined.

Science A Level 5 was identified as a priority early in the feasibility study 

There are however various scope at differing scales at Science B, C, and D as well.  This study intends to 

identify various scopes at various scales.  

For example, the Mechanical discipline may identify aged equipment operating beyond expected life 

expectancies, but may also identify adjacent items that would be of benefit to the University, and then 

may also identify lower tier items that are not required, but perhaps recommend to meet current practice 

standards.  
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PROJECT SCOPE OVERVIEW (CONTINUED) 

Once potential scopes are identified, the University can select from various tiered scopes within the 

buildings to target for either fund-raising and or application of specific / selective budgets.  The analyses 

provided here are intended to aid the University to be able to identify issues at the buildings at various 

scales and systems.

A few challenge to the projects were identified during the feasibility study.  These are at least budget, 

swing space, and fixed monuments.  Fixed monuments in this context can be defined as ‘projects that 

have been recently inserted into these aged spaces that would be difficult to replicate else where or pull 

offline for any extended period of time.

PRIORITIES

Based on strategic stakeholder engagement workshops conducted at the beginning of the Feasibility 

Study process, the following priorities were defined for this project. In the Visioning phase of feasibility, 

stakeholders were asked to consider these framework areas in determining outcomes for the 4-Grid Matrice 

Exercise, consisting of these four areas: Hidden Gems, Power Labs, Make (Me) Overs, and (My) Favorite 

Tools. These priorities are in alignment with the Cal Poly Humboldt Prospectus and Implementation 

strategic plans.

• Learning Ecosystems: Create environments that cultivate interdisciplinary learning, cross 

pollination and foster trusted learning communities that are integrated with the Polytechnic 

curriculum.

• Design for Belonging/Justice: Spaces that support sense of Belonging - people coming as their 

true authentic selves - with intentional and abundant resources that support the whole person 

(addressing basic/psychological needs)

• Science Identity: Spaces that embody and celebrate the creative legacy and the future of science 

education that enriches the Polytechnic education.

• Future Ready Resilience: Create spaces that are flexible and promote shared/multiple uses in the 

near terms while also providing sustainable/adaptability over time to best serve the evolution of 

science curriculum and pedagogy (how you teach, present or perform)



5

FEASIBILITY STUDY REPORT
JANUARY 21, 2025

SECTION  1: INTRODUCTION

1.2 PROCESS + FRAMEWORK
The Science ABCD Feasibility Study summarizes the results of the visioning, programming and assessment, 

and Phasing Strategy efforts for Cal Poly Humboldt. The process of this study also introduces a new 

framework of stakeholder engagement that embodies the values and culture while also supporting 

the goals identified in Cal Poly Humboldt Future Forward Strategic Plan 2021-2026, Cal Poly Humboldt 

Prospectus, and Cal Poly Humboldt Implementation Plan. 

The Feasibility Study scope includes the following sections: 

• Project Vision Criteria

• Programming and Assessment

• Site Analytics

• Phasing Strategies, Targeted Project Renovations

The feasibility study process for this project started with a comprehensive strategic visioning framework 

in alignment with Cal Poly Humboldt newly adopted Future Forward Strategic Plan 2021-2026, Cal 

Poly Humboldt Polytechnic Prospectus, and Implementation plans. The feasibility consultant team 

hosted several workshops to define project specific vision criteria, understand the program’s goals and 

challenges, site related issues, success factors, metrics of success, and empathy building. The goal of these 

workshops was to strengthen stakeholder engagement, trust and understanding while also defining 

project priorities and for building consensus. The Cal Poly Science and Facilities working group members 

collectively determined a clear set of programming priorities based on the declared vision criteria, and 

programming and assessment. Subsequently, these priorities are leveraged to streamline decision 

making during the Phasing Strategies and ultimately, targeted project renovations.

In agreement with the stakeholders, the Phasing Strategies communicate a basis position for future 

upcoming capital outlay programs.  This is achieved through Laboratory Planning, MEP upgrades and 

Accessibility renovation narratives, culminating in targeted project renovations. These phasing strategies 

would provide a macro, a prototypical, and a targeted smaller scale renovation project that the University 

can use as a basis for potential future renovations at these buildings.
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1.3 FEASIBILITY STUDY TEAM

Campus Teams

Science Team

• Eric Riggs - College of Natural Resources 
and Sciences Dean

• Erik Jules - Biology Chair

• Monty M. Mola - Physics Chair

• Joshua Smith - Chemistry Chair

• Amy Sprowles - Biology Faculty - Stem 
Cell Biology

• Alexandru Tomescu - Biology Faculty - 
Plant Physics

• Christopher Harmon - Chemistry - 
Biology Core Faculty

• Charles Hoyle - C.D. Gravity Lab - Physics 
Faculty

• Claire Till - Eviro Chemistry - Chemistry 
Faculty

• Cristina Tusei - Chemistry Stock Room 
Tech

• Jenny Cappuccio - Chemistry Faculty -  
Biology  Chem

• Jorge Monteiro - Chemistry Faculty

• Brandon Wilcox - Organic Chemistry 
Stock Room Tech

• Jeffrey Schineller - Organic Chem Faculty

• Kjirsten Wayman - Chemistry Faculty

• Matthew Hurst - Chemistry Faculty -  
instrument Lab

• Tamara Barriquand - Joint Physics -  
Oceanography

• Wesley Bliven - Physics Faculty

Facilities

• Michael Fisher

• Kassidy Banducci

• Jason Baugh

Project Team

Architecture - Suarez-Kuehne Architecture

• John Suarez

Architectural Consultant - SmithGroup

• Rosa Sheng

• Rich Kirr

• Diane Kase

• Andrew Thurlow

• Rishika Gokhale

Mechanical - SmithGroup

• John McDonald

Plumbing - SmithGroup

• Jennifer Ma

Electrical - SmithGroup

• Harold Pintes

Lab Planning - SmithGroup

• Diane Kase

• Nhu Le

AV / I T / Telecommunications - SmithGroup

• David Glenn

• Paul Bruckman

Lighting - SmithGroup

• Nathan Sharnas

Fire and Life Safety - SmithGroup

• Rachel Eckley
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2.1 VISIONING SUMMARY
The feasibility study process for this project started with a comprehensive strategic visioning process 

in alignment with Cal Poly Humboldt Future Forward Strategic Plan 2021-2026, the Cal Poly Humboldt 

Prospectus and Cal Poly Humboldt Implementation.  The feasibility consultant team hosted several 

workshops to define a project specific prioritization matrix, understand the program’s goals and 

challenges, site related issues, success factors and metrics of success. The goal of these workshops was to 

strengthen stakeholder engagement, trust and understanding while also defining project priorities and 

building consensus. From these early workshop sessions, the Cal Poly Humboldt Science working group 

members collectively determined a clear set of evaluation criteria based on the declared prioritization 

matrix categories, including:

• Function: Health and Safety

• User Experience: Learning, Research and Teaching

• Learning Resource and Engagement: Students, faculty, and Community

• Future Ready Resilience: Advancement of Academic Excellence and Future Flexibility

2.2 ALIGNMENT OF PURPOSE
In defining the work and alignment of vision and goals for this project, it is important to understand and 

combine the purpose and vision of the prime project stakeholders at various levels – Cal Poly Humboldt 

at the institutional campus level, the College of Natural Resources and Sciences holistic needs, and the 

project specific needs of the building's core users.

2.2.1 CAL POLY HUMBOLDT – A POLYTECHNIC VISION

The purpose of Cal Poly Humboldt is:  To provide the highest quality and affordable college education built 

on the contributions of diverse students, staff, and faculty who are committed to a just and sustainable 

world. 

*The Diversity, Equity & Inclusion Council recommended a change of Humboldt’s “Mission” 

to “Purpose” to acknowledge that Humboldt sits on unceded land initially occupied by the 

first people of this area. The word “Mission” for many connotes colonial language." 

Since its beginning in 1913, California State Polytechnic University, Humboldt (referred to as Cal Poly 

Humboldt) has provided generations of students with unique educational experiences built upon the 

motto, Discere Faciendo or Learning by Doing in a place-based, inclusive learning community of faculty, 

staff, and students who live, work, and study within a residential Northern California setting. Today, Cal 

Poly Humboldt is a comprehensive university serving not only the local region, but also the state, the 

nation, and the world, through instruction, research, and public service.  
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Cal Poly Humboldt’s “Future Forward: 2021-2026 Strategic Plan,” outlines the University’s purpose, values, 

and goals, as well as the University’s vision “to be a campus for those who seek, above all else, to improve 

the global human condition and our relationship with the environment.” 

To support that vision, the University has established six key themes: 

• Academic Roadmap: Providing recommendations for advancing academic excellence and 

access. The Humboldt Academic Roadmap promotes distinctive, innovative academic programs 

and ways of instruction centered on the curricular needs for well-prepared students, including 

our support and development of programs that assist Humboldt in achieving the polytechnic 

designation.

• Community Collaboration & Shared Success: Working together, sharing resources, 

communicating openly, and creating an inclusive and welcoming environment.

• Employee Engagement & Success: Ensuring all Humboldt employees—faculty, stateside and 

auxiliary staff, administrators, and student employees—have what they need to be involved in, 

enthusiastic about, and committed to their work and to Humboldt.

• Future Proofing Humboldt: Creating the type of university that can adapt and thrive in the 

future and respond effectively to internal and external challenges and opportunities.  

• Resources Stewardship & Sustainability: Promoting goals that appropriately generate, manage, 

and invest resources toward the purpose of the University and its adopted guiding plans, through 

the common lens of “student first,” equity, inclusivity, and sustainability.

• Student Experience & Success: Identifying and building strategies that promote positive and 

meaningful student engagement experiences and success.  

Figure 2.2.1 - Humboldt Purpose, Vision, and Core Values and Beliefs
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2.2.2 COLLEGE OF NATURAL RESOURCES AND SCIENCES

Science is a potent and positive force for change in contemporary society, and Cal Poly Humboldt’s 

College of Natural Resources and Sciences is dedicated to educating the students who will shape 

the culture of our collective future. The College majors comprise some of the largest on campus, 

and students learn hands-on techniques in the classrooms, laboratories, research spaces, multiple 

ancillary nationally recognized facilities, and in the field, to address self-directed lifelong learning, 

interdisciplinarity, professional development, and research, discovery, and innovation.

The College of Natural resources & Sciences curriculum is designed to empower students to take risks, 

to arrive at insights from research, and to understand themselves. Students are provided a rigorous 

grounding in the fundamentals as well as an excellent education in the history, practice and teaching 

of science. Students are challenged to exceed their preconceived limits, and the department produces 

graduates who will go forward with confidence in their skills, abilities, and potential. The importance of 

technology is also recognized a force in society with the ability to free scientists from the boundaries of 

our traditional disciplines.

Figure 2.2.2.1 - Science Program Website
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Figure 2.3 - Positioning Statement

2.3 POLYTECHNIC VISION
A focus on applied learning is what sets a polytechnic university apart from a traditional university. 

Also known as experiential learning, it combines the in-depth study found at universities with practical, 

technology-based skills training. Polytechnic institutions specialize in STEM courses, providing students 

with hands-on learning and educational experiences in addition to a strong liberal arts foundation. 

In preparation to becoming a polytechnic university, Cal Poly Humboldt was required to submit an in-

depth and honest look at strengths and aspirations. The community worked together on a comprehensive 

self-study – the Polytechnic Prospectus, conducted with critical input and collaboration from staff, faculty, 

students, alumni, and stakeholders. 

Recognizing the impact of the California State University on the state's economy and workforce, the 

State of California made a significant investment of $458 million in the 2021-22 state budget to help 

propel Humboldt State University's transition to become a polytechnic university. The funding will 

enable California State Polytechnic University, Humboldt to add new academic programs that will help fill 

workforce gaps, modernize existing facilities, and build new infrastructure  and increase access for the 

state's students seeking science, technology, engineering, and math (STEM) degrees.  

After the self-study process was completed and the polytechnic prospectus was submitted to the CSU 

Board of Trustees, an unprecedented effort began. Working groups were charged with the Polytechnic 

Implementation of the University’s polytechnic vision with bold, innovative, and forward-looking plans. 

VISION OF POLYTECHNIC

A Push for

Polytechnic 

Defining

Polytechnic 

Addressing STEM Workforce Gaps

1 min
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2.4 PROJECT PARAMETERS
As part of the Polytechnic plan, the existing Science Complex buildings A,B,C and D updates, in 

conjunction with the forthcoming Cal Poly Humboldt Physical Campus Plan guidelines, will serve as hub 

for the science programs and offer the potential of connecting multiple science programs through both 

the connected buildings and grounds --as a complex--allowing cross-pollination between these areas 

of expertise. Here, all the students would not only find a sense of belonging and community, but also 

engage with vital themes like justice, equity, and holistic sustainability, with science as an integral facet 

to their academic journey, fostering their overall well-being and success in this evolving polytechnic 

environment.

The College Academic Departments include Biological Sciences, Chemistry, Computer Science, 

Environmental Resources Engineering, Environmental Science and Management, Fisheries Biology, 

Forestry and Wildland restoration, Geology, Mathematics, Oceanography, Physics & Astronomy, and 

Wildlife, while the Graduate Programs include Biological Sciences, Environmental Systems, and Natural 

Resources.

2.5 VISIONING CRITERIA
In the Visioning section of the feasibility study, the stakeholders were prompted with a series of workshop 

exercises that captured the collective Project Goals, Project Challenges, Metrics of Success, and Success 

Factors.

After these workshops, a Programmatic Deep-dive exercise session was held, as per further illumination 

the programmatic complexities of the project. In coordination with this exercise, the Feasibility Document 

team analyzed both Classroom and Laboratory Utilization in detail, by room and with graphs.

Next, towards each buildings specific needs and refined program development, this Visioning Criteria was 

organized and distilled into a Prioritization Matrix for the Science Complex building as another exercise. 

The Prioritization Matrix and evaluation criteria categorization represents the culmination of responses 

gathered from the aforementioned four Visioning exercises and Programmatic Deep-dive--as an initial 

summarization of notable, key outcomes.

Lastly, the Feasibility Document team prepared a Consolidating Responses where again, the initial 

Visioning workshop exercises were amplified through four, final project relevant categories. These 

categories included Function, User Experience, Learning Resource and Engagement, and Future Ready 

Resilience.



15

FEASIBILITY STUDY REPORT
JANUARY 21, 2025

(This page intentionally left blank)

SECTION  2: VISIONING AND PRIORITIZATION



16

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

SECTION 2: VISIONING AND PRIORITIZATION

2.5.1 PROJECT GOALS AND CHALLENGES

PURPOSE

This exercise supported stakeholders in voicing their aspirations and concerns about the project in a 

crowd sourced format on virtual post-its followed by discussion. The format promotes interdisciplinary 

feedback, allows for transparent discussion in a safe forum while promoting healthy debate and listening 

to differing points of view. 

SUMMARY OF PRIORITIES

Key project GOALS for the group include the following: 

• Making the buildings more accessible, inclusive and public for experiencing the sciences--

creating a vibrant community hub.

• Create functional and flexible classroom and laboratory spaces that could be modified to adapt 

to technological advancements and curriculum updates.

• Cross-pollination in between the sciences, increased collaboration with new and greater visions 

to work together.

• High utilization, exciting, technologically adaptable lab spaces that provide for innovation and 

safety.

• Impressionable spaces for recruiting--and retaining--students.

Key project CHALLENGES for the group include the following: 

• Technological Updates:
 – Cryogenic liquid infrastructure (nitrogen / helium) / freezers
 – Compressed air for lab research spaces / reliable high pressure filtered air lines
 – Backup power
 – Replacement of all hoods, windows, and mechanical in Science A
 – Temperature controls & ventilation / HVAC and plumbing updates
 – Elevators / dumbwaiters (specimen transport)

 – Window shades

• Spatial Modifications:
 – Flexible research spaces
 – Modern museum / exhibit collection spaces
 – Furniture / seating / lab bench updates
 – Roof leak in Science C

 – Trace metal research lab (requires positive pressure)

• Spatial Additions:
 – Additional research space, and space for upper division chemistry
 – Open study areas / student study lounge / meeting rooms
 – Hazardous waste room
 – Cabinets, lockers, lab coat, instrumentation, and stockroom storage
 – Vending machine area / local food access
 – Physical sciences machine shop
 – Prep room
 – All gender restrooms
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Figure 2.5.1 - Project Goals and Challenges
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2.5.2 SUCCESS FACTORS AND MEASURING SUCCESS

PURPOSE

This exercise built upon the established project goals and challenges and asked the working group 

stakeholders to provide more detailed descriptions of success factors and metrics of success that would 

begin to shape ideas of physical characteristics of spaces within the program. The success factors and 

metrics would also be leveraged to make connections between the project goals and challenges to 

establish evaluation criteria for determining the program adjacency priorities. 

SUMMARY OF PRIORITIES

Key project SUCCESS FACTORS for the group include the following:

• Making chemistry a "destination" department (not just a "service" dept.)

• Labs with proper ventilation and mechanical / plumbing

• Labs with updated digital technologies (sharable, microscope cameras, digital projector)

• Labs that have student access (for reviewing class materials)

• Spatial flexibility--anticipating future technologies

• Student spaces for in-between classes

• Collaborative spaces / lounge and study spaces / faculty and staff interactivity space / break 

room

• Offices with proper mechanical (air handling system)

Key project METRICS OF SUCCESS for the group include the following: 

• Vibrant community

• Spatial retention--spaces that feel comfortable and encourage people to stay

• Emergency power back-up system (freezers, lab experiments, specimen preservation)

• Safety 

• Exhibition spaces for the many collections (Natural History, Entomology, Mycology, Herbarium)

• Job fair space / graduate student space

• Lab and classroom spaces that the community can share and be proud of.
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Figure 2.5.2.1 - Success Factors and Measuring Success
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Figure 2.5.3.1 - Programmatic Deep-Dive

2.5.3 PROGRAMMATIC DEEP DIVE

PURPOSE

This exercise built upon the established project goals and challenges and the success factors and metrics 

of success where the working group stakeholders were asked to provide more detailed descriptions of 

programmatic elements, essentially unpacking their deep knowledge base to help better shape the issues 

surrounding individual programs and their interdependencies, either currently existing or proposed.
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2.6 PRIORITIZATION MATRIX EVALUATION CRITERIA
Based on the defined priorities from the Visioning exercises and outcomes described above, the feasibility 

team facilitated the development of the Visioning Criteria for the Science Complex Assessment and 

Programming phases (as found in Section 3: Assessment). The following are the definitions of those Vision 

Criteria as a matrix is organized both in terms of Functionality and current room Utilization.

The evaluation criteria questions on this four areas are:

Hidden Gem

• Not being used because of out of the way or changing pedagogy needs. A few upgrades, could 

make this a power lab/space.

Power Lab / Space

• Works well, with minimal issues and is highly utilized, lower priority for upgrades.

Make Me Over

• Not being used because of multiple non-functioning elements.

My Favorite Tool

• Needs renovation--but it's the only lab / space of this kind so hard to take offline.

Figure 2.6.1 - Prioritization Matrix of Existing Spaces
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2.7 CONSOLIDATING RESPONSES
In the visioning section of the feasibility study, the stakeholders responses from the previous workshop 

exercises that captured the collective Goals and Challenges, Success Factors and Metrics of Success as  

combined with the Programmatic Deep-dive and Prioritization Matrix for the Science Complex buildings 

were organized into four final Visioning Criteria categories.

The first Visioning Criteria category, 'Function', underscores a commitment to fostering healthy and safe 

learning environments. Next, 'User Experience' emphasizes the creation of spaces that transcend mere 

functionality. These spaces are designed to empower individuals to be their authentic selves, while also 

encouraging interdisciplinary collaboration. 'Learning Resources and Engagement' signifies a dedication 

to crafting spaces that not only pay homage to the rich legacy of science education at CPH but also 

embracing its future potential, ultimately enriching the broader Polytechnic educational experience. 

Lastly, 'Future ready resilience' embodies a forward-thinking approach, aiming to create spaces that are 

adaptable, sustainable and flexible over time. These criteria serve as the guiding stars in our endeavor to 

create an innovative and inclusive Science Complex ecosystem.

Function: Health and Safety - Health, Fire / Life, etc.

• Prioritization of Higher Utilization labs / classrooms, with swing space before 2025

User Experience: Learning, Research and Teaching

• Evaluate which Renovation / Upgrades can be integrated with priority projects and phased for 

2nd and 3rd phase of work

• Elaborate on the "what" needs to be renovated-- if prompted

• Evaluate under utilized spaces for storage, but also assess storage management--i.e. off-site, 

recycle, repurpose items that are no longer useful for instruction

Learning Resource and Engagement: Students, Faculty, and Community

• Prioritize under utilized spaces for serving as the "third, or sticky" spaces for fostering engagement, 

learning resources and community

• Champion spaces for student clubs / collaboration

Future Ready Resilience: Advancement of Academic Excellence and Future Flexibility

• Depending on the assessment of these buildings, determine the overall need / growth of lab / 

research space and support needed--this will feed into the campus planning process for future 

utilization and current capacity
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Figure 2.7.1 - Consolidating Responses: Project Goals & Challenges, Success Factors &  

                              Measuring Success    
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3.1 SITE ANALYSIS

3.1.1 SITE LOCATION AND CONTEXT

The site for the Science ABCD Complex  sits at the heart of the campus, adjacent to both the newer and 

older portions of the campus. The site is located off of Laurel Drive and B Street, southeast of Jenkins Hall, 

and is on a topographically complex site with multiple pedestrian access ways currently running through 

the site from east to west, and from north to south. The site is bounded by B Street to the west, with 

Jenkins Hall and Science A building to the north, with Science D building to the south, and below that, 

the open lawn area located north of  17th Street (Figure 4.1.1.1).

The Diagram below highlights the approximate site boundary for the Science Buildings A,B, C and D.

Figure 3.1.1.1 - Aerial Site Photo
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3.1.2 SITE OBSERVATIONS

The northern portion of the Science ABCD Complex project site currently houses several structures, 

including the adjacent Jenkins Hall, the Science A building, and the Brookins House and Experimental 

Greenhouse. The southern portion of the project site currently houses Science Buildings B, C and D, and 

the Dennis K. Walker Greenhouse complex, comprised of three greenhouse type buildings. The exterior 

spaces located in-between the four Science Buildings allow for shared outdoor spaces, and establishes 

both visual and spatial connections between the four buildings. Notably, there are substantial elevation 

differences on both Laurel Drive, running East - West, and B Street, running North-South, making 

accessibility a challenge, in between the four Science Buildings. Future connections between these four 

buildings should be thoughtfully designed to incorporate outdoor spaces and potential outdoor gathering 

and learning areas, providing visibility and prominence in alignment with the existing structures and 

creating a distinctive image for the Science programs, easily recognizable across the campus.

On the southern side of the site lies Science D, featuring labs that offer opportunities for collaboration 

between the Science programs and the future Engineering and Technology building, to be constructed 

adjacent to 17th Street and the great lawn area to the south of the site. Ample parking is available in the 

vicinity, with some ADA accessible parking spaces conveniently located near the site.

Figure 3.1.2.1 - Science Complex ABCD
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Figure 3.1.2.1 - Site Background
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Figure 3.1.2.1 - Context Map with Assignable Square Footages
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Figure 3.1.3.1 - Site Topography

3.1.3 SITE TOPOGRAPHY

The topography of the site is sloped primarily from the west to the east, and secondarily, from the south 

to the north. The topography generally rises from the southwest corner of the site to the northeast corner, 

and there is approximately a 55-foot differential in grade change across the site, between the southwest 

and northeast corners. There are a variety of mature tree species located to the north – northeast area of 

the site, and multiple existing walkways and hardscape, paved areas between the individual buildings.

Figure 3.1.3.2 - Relational Building Sections

Building A

N
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3.1.4 CLIMATE FACTORS

The temperature in Arcata is mild with highs in the upper 60's in the summer and lows in the winter in 

the lower 40's. Typically, the change in temperature over a given day is 15 degrees. The summer is mostly 

clear of clouds, but in the winter, the sky is cloudy up to 67% of the time. Rain is frequent in Arcata in the 

fall, winter, and spring. Arcata gets 46 inches of rain on average per year; the US average is 38 inches. The 

rain reaches a peak in December with an average of 15 days of rain in the month and a volume of 9 inches.

https://weatherspark.com/y/310/Average-Weather-in-Arcata-California-United-States-Year-

Round#Sections-Topography

Figure 3.1.4.1 Historical Diurnal Temperature Range, Arcata, CA

Figure 3.1.4.2 Anticipated Future Temperature Ranges

Under a high and low Global Emissions Model for Arcata, CA
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SECTION 3: SITE CONSIDERATIONS

Figure 3.1.5.1 - Solar Diagram - Summer and Winter Solstice

3.1.5 SITE SOLAR CONDITIONS

As shown in the solar diagram (Figure 4.1.5.1), the project site receives most of its sunlight from the south-

southwest, along the access road to Science C, and the yard area off Science D. Given the current open 

condition character for a large percentage of the site, the site receives a generous amount of sunlight 

from all sides except for the wooded area to the north. During the summer and winter months, early 

morning and late afternoon sun will reach most all non-wooded portions of the site. The current site has 

a variety of mature trees located toward the north - northeast area of the site. Depending on how many of 

the existing trees located in this area are retained, portions of the open areas of the site to the north will 

receive less direct sun for brief time spans throughout the day.

https://weatherspark.com/y/310/Average-Weather-in-Arcata-California-United-States-Year-

Round#Sections-Sun
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Figure 3.1.6.1 - Annual Wind Diagram

SECTION  3: SITE CONSIDERATIONS

3.1.6 SITE WIND CONDITIONS

The wind analysis diagram (Figure 4.1.6.1) shows that the prevailing winds during both the summer and 

winter months are out of either the northwest or southeast. The cluster of trees to the northern and 

northeast portions of the site will mitigate the amount of wind that the sloped topography of the site will 

receive. Along with Jenkins Hall located to the north of the site, this tree cluster to the north - northeast 

currently creates a wind break, sheltering the site from the prevalent north-westerly winds.

https://weatherspark.com/y/310/Average-Weather-in-Arcata-California-United-States-Year-

Round#Sections-Wind
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SECTION 3: SITE CONSIDERATIONS

Figure 3.1.7.1 - Site Circulation Diagram

3.1.7 SITE CIRCULATION

The location of the site is near the central portion of the main campus. The site sits close by to one of 

the busier corners of the campus where B Street terminates into Laurel Drive. It is served by a variety of 

transportation modes along B Street. The varied topography does affect some site access, especially for 

pedestrians and larger trucks. As shown in the Site Circulation Diagram (Figure 4.1.8.1), the site is located 

at the edge of busy B Street.

Pedestrians can walk into the site from a variety of access points—form the north, south, east and west, 

edges of the site. The current pedestrian walkways that roughly connect from the northeast area of the 

site to the southwest are highly utilized. As part of any new site development, this roughly diagonal axis 

of pedestrian circulation at a campus scale may want to be retained. Main vehicular access comes from 

B Street, where there is an access road that runs parallel to the southern edge of the site. This accessway, 

which includes a pedestrian walkway, connects the adjacent campus buildings located to the east and 

southern portions of the site. This access way may need enhancements/adjustments to accommodate 

required access, loading, accessible parking and fire truck access.
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Figure 3.1.8.1 - Open Space Connection Diagram

3.1.8 SITE OPEN SPACE

The site includes a large area of space that is populated with mature redwood trees located in the northern 

– northeast area of the site. Some of this wooded area may need to be cleared to provide space for either 

new structures or formal connections between any of the buildings located in that area. The southern 

edge of the site should be developed to create additional inviting/pedestrian-friendly open space that 

ties to the new Engineering and Technology building, and which may create connections between the 

larger complex, particularly the Science B, C and D buildings. Any new exterior development should also 

embrace the remaining eastern sloped area of the site and celebrate the existing redwood trees with 

newly reconfigured pedestrian accessways along the eastern edge of the site—as they can potentially   

create both eastern and southernly accessways. All open spaces created or developed with the project 

should keep in mind the local climate and the need for direct solar access to make them successful and 

populated.
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Figure 3.2.1 - Project Scope and Surrounding Context
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3.2 SITE CONTEXT
The academic context surrounding the site is varied both in terms of program and character.  The complex 

site topographically is one of the main site characteristics effecting access, views and building-to-building 

relationships.
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Figure 3.2.2 - Project Scope and Surrounding Context
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Figure 3.2.1 - Campus Vocabulary

3.2.1 SITE VISIT / OBSERVATION

The following photographs represent some of the most prominent architectural features of the campus 

context.
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4.1 ARCHITECTURAL

4.1.1 SCIENCE A BUILDING

This building was constructed in two different phases approximately 10 years apart.  The West wing as-

built drawings are dated 1951.  The west wing was originally constructed as a three-story building (as 

viewed from the south) in 1960.  The building is a concrete structure with exterior concrete walls and 

concrete roof as well as 10” concrete walls along each side of the major east-west hall across the whole 

building.  The roof structure on the west wing was constructed with a slope built into the structural roof 

itself while the newer east wing was constructed with a nearly flat concrete roof structure.

4.1.1.1 ROOF 

The roof at the east and west are both built of built-up composition roof with a mineral cap sheet per the 

detail below.  The amount on insulation varies across the roofs as the roof structure on the west wing was 

constructed with a sloped structural concrete and the newer east wing was constructed with a nearly flat 

concrete.

There are drawings for a re-roof at the West (original 1951) portion of the building for both 1988 and 

again in 1999 on the campus metaBIM link.  It is likely the work was not performed in 1988, but instead in 

1999 and would look to the university to confirm when the work was performed.  The west portion of the 

roof appears to be in notably better condition than the east side. 

1. 1988_Reroof_Physical_Science.pdf

2. 1999_Reroof_Physical_Science.pdf

At the time of site walk, the building was experiencing moderate rain and there was significant ponding 

at all roof surfaces: east portion of the building, west portion of the building as well as the penthouses.  

Roof overflow seems to be addressed via ~3” diameter wall penetrations through the concrete parapets.  

There was also significant corrosion of the guards that protected the roof drain openings from larger 

debris which could impact the functionality of these roof drains over time.

There is a galvanized metal pipe fall protection guardrail that runs the perimeter of the east portion of the 

building at the Main roof, Level 5.  At current, portions of this guardrail exceed the required 42” guardrail 

height, but large portions of the guardrail also do not meet this height requirement, particularly where 

there are stepped transitions in the roof level itself.  

There is no fall protection guardrail installed at the west portion of the building the height is typically 

under guardrail height requirements.  It is recommended that when a re-reroofing occurs, that the 

insulation thicknesses be increased to me the current code and that roof slopes be increased to at least 

be 2% at the valleys of the roofing.  Options should be discussed as a whole when reroofing this building 

that the roof.

There appear to be openings into the penthouses that may create some challenges if insulation is added 

to the roof to meet current codes.  Openings already appear low in some areas and already interrupt the 

metal flashing and or future upturns at the existing roof; adding insulation would likely exacerbate these 

conditions.

SECTION 4: EXISTING CONDITIONS ASSESSMENT
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Upon visual inspection, the re-roof seems visually aligned to the below detail that was shared among the 

two drawings sets mentioned above.  The parapet cap flashing appears to be in good shape, however 

would need to be uninstalled entirely for any reroofing work at the flashing cap is held in place with 

exposed fasteners at least one side where installed.

Neither portion of the roof meets current insulation requirements.  It would be recommended that 

when the roof is next replaced, that the roof insulation thickness be brought up to meet current CEC 

requirements at each portion of the roof.  This will result in some unique conditions.

4.1.1.2 ENVELOPE 

The building is primarily painted concrete.  It is not clear if this is an elastomeric, but there were no 

obvious major deficiencies as viewed from the ground.  There are concrete overhangs approximately 3’ 

deep nearer the top level with cast-in drip edges.

 There are signs of water at the building interior in ceiling tiles in the upper floors, but it was not clear if 

these were from building systems, condensate, or leaking or water from the roof.

The windows appear to be single pane at the building.  Stair B appears to have large single pane 

storefront glass with integral wire mesh.  Glazing near the floor should be reviewed to determine if safety 

requirements are met.

4.1.1.3 BUILDING ACCESSIBILITY

Wherever work is performed, it should be per CBC 11B-202 so that where existing elements or spaces 

are altered, each altered element or space shall comply with the applicable requirements of Division 2, 

including Section 11B-202.4.

There are general door accessibility issues throughout the building.  Strike side clearances often do not 

meet clearance requirements, particularly at ‘mini suites’ that are off the main hallways and at restrooms.  

There are no powered door openers at interior spaces within the building.  Providing powered door 
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openers may be an acceptable alternate to the AHJ to provide access to spaces where some doors would 

not be met, though this would need to be reviewed with the AHJ.

Drinking fountains typically do not meet accessibility throughout the interior spaces.  Fire alarm pull 

stations typically exceed reach range heights per CBC 11B.  The rough-ins for these and other items at 

typically cast into the existing concrete walls.

4.1.1.4 SITE ACCESSIBILITY

The main entry of the building (at level 3, but signed as the 4th floor) appears to be served by accessible 

parking that is located to the northwest of the building along Laurel street.  The west and east entrances 

on each end of the building are difficult to reach by wheelchair and have either non-accessible sloped 

walks and or steps to reach.  The entrance at the south of the building where the bridge abuts the Science 

A building is a good candidate to become a possible accessible entrance, but there would need to be 

renovation work performed from the parking at the south west of Science A up the walkway and to the 

entrance itself.  The parking that is currently at the southwest area of Science A is not accessible.

Each point of entry should be reviewed for accessibility on an individual basis.  

4.1.1.5 BUILDING ENTRIES

There are 5 entrance points into the building.  

Each entry point should be reviewed for accessibility and egress.

1. Level 1 East end of the building near Stair B

2. Level 2 West end of the building near Stair A

3. Level 2 South middle of the building

4. Level 3 North middle of the building facing Laurel St

5. Level 3 East end of the building near Stair B

The Level 3 middle entry point is the main entry most directly connected to accessible parking.  The 

pathway between the parking and the building should be re-evaluated for slope and barriers along the 

path of travel.

4.1.1.6 RESTROOMS

The most recent barriers removal project appears to have been performed in 1976 and 1980 which pre-

dates the ADA by at least 11 years – see "1976_Remodel_to_Meet_Handicapped_Specs.pdf" in campus 

Facilities metaBIM link.

Most of the toilet fixtures flush via foot activated controls which do not meet accessibility.  The widest 

“accessible stalls” currently in the building are approximately 3’-0” wide.  There are no stalls in the building 

that meet today’s accessibility standards width.  Heights, clearances and distances of all accessories and 

fixtures should be reviewed, discussed, and upgraded as required as part of future renovation per CBC 

11B.
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4.1.1.7 STAIRS

There are 2 sets of stairs that serve the building.  The latest assembled plans from the campus metaBIM link 

label the stairs at the west end of the building as Stair A (S-#A whereas # is equal to the floor designation) 

and the stairs at the east as Stair B.

1. Stair A serve levels 2-4 and are concrete cast-in-place stairs.

b. The stairs at Stair A have 11-1/2” treads with 6-3/4” risers.  The stairs are 5’-7” wide with an 

intermediate landing that is 5’-6-1/2” deep. 

c. The floor to floor is 13’-6” with 24 risers.

2. Stair B serves level 1-5 and are also concrete cast-in-place stairs.

c. These stairs have 11” treads with approximately 7-3/8” tall risers.  The stairs are approximately 

5’-0” wide with an intermediate landing that is 5’-0” deep.

d. The floor to floor is 13’-6” with 22 risers.

The cast-in-place concrete at Stair A meets the minimum rise and run requirements set forth by CBC 11B.  

The cast-in-place concrete at Stair B just meets the minimum tread depth requirement of CBC 11B.  The 

rise at Stair B exceeds the minimum permitted under CBC 11B-504.

The handrails at both stairs meet height requirements, but neither stair has handrails and guardrails the 

meet the full requirements of the current code.  While neither stair meets the current accessibility code, 

the challenges at Stair A appear less then at Stair B.

Conditions should be reviewed in detail at both stairs.   It is recommended to discuss both stairs and the 

building’s accessibility in whole as part of any renovation.

It was observed that there appears to be plugged in equipment located in Stair B consisting of refrigerators 

and icemakers at the time of site walks in February 2024.

4.1.1.8 ELEVATOR

The elevator shaft is original to the 1951 portion of the original building.  The elevator is a 3-stop elevator 

that serves Levels 2-4 and does not serve the lowest level 1 and or the roof.  Per the original drawings, the 

shaft is 6’-8” deep by 6’-9” wide with a 4’-8” available at the opening.  There are 10” concrete walls at the 

north and south sides and 8” concrete walls at the east and west sides of the shaft.  

In addition to the cab not meeting cab interior clear floor / ground space requirements and or gurney 

compliance, the controls and signals are not located at heights that would meet today's current 

accessibility per CBC-11-B.  Controls do not meet accessibility at interior or exterior of elevator.

It is recommended to discuss both the elevator and the building’s accessibility in whole as part of any 

renovation.
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4.1.2 SCIENCE B BUILDING

This building was constructed in 1969 and designed as a part of a single project with the neighboring 

Science C building located to the immediate west as well as a bridge connection between Science B and 

the original portion of Science A.

The floor plan has two main portions, the butterfly lecture hall arrangement on the North Side and the 

offices/classroom portion on the south side.

The building is an all concrete structure including the pitched roofs.  There is a large race-track configuration 

mechanical area at the top of the building that is open to the sky with a large enclosed mechanical room 

in the center of the racetrack.  There is a large amount of open area under the concrete pitched roofs that 

are used for general storage with doors all along the perimeter to grant access to the low-height areas 

under the sloped concrete roof (these areas were not able to be accessed at time of site walk).

The Mechanical room at the roof level is constructed with metal stud walls and a metal deck roof 

supported by structural steel beams.  The exterior of the metal framed walls are finished with stucco at 

both the exterior and inside facing into the mechanical room.  It is accessible by a single roof ladder at the 

open mechanical area.

4.1.2.1 ROOF

On the day of exterior site visit February 19, 2024, the area incurred 0.47” of rain.  

The building’s primary perimeter sloped roof is roof tiles over a sloped concrete deck with the equivalent 

of sloped concrete rafters.  Near the perimeter of this sloped roof is an continuous integral gutter cast into 

the concrete structure surrounded by flat roofing tiles.

Per campus provided details, the water is routed to internal drains back through the concrete structure 

and the drains at the gutter are screened.  Typical in these buildings, overflow drains are not installed.  It 

would be difficult to tell if this gutter system is functioning properly and or if any part of the length of the 

gutter needs maintenance.  There are large redwood trees located to the immediate east of this building 

which may affect the long-term functionality of the existing roof gutter system.

The flat roof over the mechanical room appears to have been replaced in 2018 per campus provided 

materials and is a granulated torch-down roofing system.  This roof is nearly flat and at time of site visit 

only had a few shallow puddles remaining on the roof no greater than ½” deep.  Again, there is only a 

single drain at this high roof, but there is very little opportunity for water to accumulate at this flat roof 

without spilling over the edges onto the sloped roof.  There are perimeter fasteners through the top-most 

face of the sheet metal holding down the metal flashing at the parapet that are typically areas of water 

intrusion.  Given the flatness of this roof, these are possible areas of concern for water intrusion.

In documents provided by the University, there appears to have been a re-roof performed at the bridge 

where the selected roofing product was specified as a Johns-Manville built-up roofing system applied 

over a Ga-Co deck.

There is currently no insulation at the roof or upper level of the Science B building and there does not 

appear to be any opportunity given that most of the roof is existing walking surface at a mechanical 

space.
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There is no measure for fall protection at any of the roofs.  Though there does not appear to be any 

equipment that requires maintenance at the roof that is not located at the mechanical level.

Exterior vertical faces

The building is primarily exposed concrete at the vertical faces.  The uppermost concrete overhang at the 

roof provides a 5’-8” overhang from building face.  There are 18” structural concrete overhangs as part 

of the perimeter structure at each floor level below.  There is a visible drip edge at the highest roof level 

perimeter concrete.  Each overhang at the floor levels provide a generous positive slope and there were 

no obvious signs of water intrusion at the building perimeter.

The floor of the portion of the mechanical area that is exposed to the weather is covered with an 

elastomeric membrane that has a lot of staining and also some large cracks that may be or become a 

source of water intrusion.  There appear to be roof-type drains at this area without secondary overflow 

drains.  There was pooling water around the area drains at the time of visit.

The exterior stucco walls at the rooftop mechanical room have large visible cracks that appear to have 

been finished over.  If the finish has elastomeric properties, then this may be acceptable  back of house 

solution to remain.

The windows appear to be the original single pane at the building.  There were no obvious points of 

failure, though the current windows likely do not meet current energy standards.  

There are numerous instances where glass is within 18” of the floor; it should be inspected upon revisions 

to meet CBC 2406.3.4.  Safety glazing was not obviously visible upon site walk observations per CBC 

2406.3 i

4.1.2.2 BRIDGE

There is a bridge/walkway between the Science A and B buildings.  The levels being connected are the 

North side floor Level 3 of Science B connects via a level-surface enclosed bridge to the South side of the 

actual Level 2 of Science A.  See snip of approximate building sections below.

The bridge is constructed of cast concrete columns for the main supporting structure as well as the floors 

and roof of the bridge.  The bridge is integrally connected to both Science A and Science B buildings.  The 

roof level of this structure is separated from the Science A  with a 4” expansion joint per the Architectural 

drawings.

There is ducting that services the interior portion of the bridge that originates from Science B.  The lower 

level walking surface of the connecting bridge open to the exterior environment has an applied traffic 

coating that has visible openings through the traffic coating to the concrete below.

A June 1993 seismic evaluation at the bridge was performed by R. P. Gallagher Associates, Inc of San 

Francisco, CA.   Results of the evaluation found that the bridge does not meet CSU criteria that were 

in place at the time.  It was determined that important moment frames that are part of the bridge are 

nonductile frames.  The report states, “Nonductile concrete elements generally tend to degrade in 

strength and stiffness more rapidly than those of new, ductile concrete” (Page 5 of 201).  “Damage to the 

bridge is expected to be significantly more than that of ordinary buildings design to recent codes.” (Page 

5 of 201) where as the “recent codes” referenced were those in place in 1993.
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4.1.2.3 BUILDING ACCESSIBILITY

Wherever work is performed, it should be per CBC 11B-202 so that where existing elements or spaces 

are altered, each altered element or space shall comply with the applicable requirements of Division 2, 

including Section 11B-202.4.f

There are general door accessibility issues throughout the building.  Strike side clearances do not meet 

clearance requirements, particularly at within ‘mini suites’, classrooms, and restrooms.  There are no 

powered door openers at interior spaces within the building.  Providing powered door openers may be an 

acceptable alternate to the AHJ to provide access to spaces where some doors would not be met, though 

this would need to be reviewed with the AHJ.

Wall mounted items throughout should be reviewed for meeting accessible heights per CBC 11B-309.  It 

was observed that some fire alarm pull stations and public phones exceed reach range heights per CBC 

11B-309.  The rough-ins for these are typically cast into the existing concrete walls.

Protruding objects throughout should be reviewed for meeting CBC 307.  It was observed that clocks are 

below 80” minimum clearances at hallways.

Lecture rooms 135 and 133 have numerous accessibility challenges.  A few are listed below:

• Wheelchair users are not able to access the rear of the lecture halls

• Available clearances are limited at the existing terraces at the room.

• The existing terraces are cast concrete

• The lowest tier of the lecture halls may be accessed via wheelchair, but the path is circuitous and 

not signed.

• There are door clearance accessibility challenges at all the doors serving these room
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4.1.2.4 SITE ACCESSIBILITY

Science B is nestled in the center of 5 buildings with no immediate direct entry for a pedestrian vehicle 

to pull up to the building.  Per the original drawings, the main entry of the building is at Level 1 and 

accessed from the West side.  There is asphalt provided spaces painted as accessible that appear to be 

share between Science C and Science B.

There is also asphalt provided parking spaces that are painted accessible about 150’ north that seem to 

lead to the bridge and may be shared between Science A and Science B.  See diagram below. 

Only three of the nine building entry points appear accessible by a wheelchair:

• Level 1 West end at the lower lobby direct to exterior

• Level 1 West end direct single leaf door from Science C lowest level

• Level 3 North side within the enclosed bridge

The most recent 2006 Science B DSA upgrade documents illustrate an accessible path at the east side 

of the building.  At time of site visit, there were changes in level at the east side of the building in the 

pavement that exceed changes in level allowed by current code CBC 11B.  Also documented was an 

existing 1:12 ramp.  

These site accessibility elements should be verified as part of any renovation work.

4.1.2.5 BUILDING ENTRIES

There are 9 entrance points into the building as listed out immediately below:

a. Level 1 West end at the lower lobby direct to exterior

b. Level 1 West end direct single leaf door from Science C lowest level

c. Level 1 Northwest lower courtyard near lecture 135

d. Level 1 North side end near lecture 135

e. Level 1 East side of building directly from exterior into lecture 133
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f. Level 1 East side of building directly from exterior into lecture 133

g. Level 1 East side of building into Stair B adjacent to lecture 133

h. Level 2 North side under enclosed bridge

i. Level 3 North side within the enclosed bridge 

There are ostensibly 2 main entries into the Science B building.

The first main entry is at level 1 at the west end at the lower lobby direct to exterior.  This appears to share 

access to existing parking marked as accessible with Science C.

The second main entry is at Level 3 at the north side within the enclosed bridge.  This entry provides 

direct enclosed access between Science A and Science B and also appears to share access to existing 

parking marked as accessible. This existing parking marked as accessible located at the southwest area of 

Science A is not accessible.

Each entry point should be reviewed for accessibility and egress on an individual basis.

4.1.2.6 RESTROOMS

The restrooms have been updated since the original construction and a toilet fixture was eliminated at 

the toilet rooms on level 1 only to make room for an accessible stall at each of the 2 restrooms on Level 1.  

There is no restroom on Level 2.  The restrooms on Level 3 appear to be in the original configuration per 

the 1969 original drawings. 

The most recent barriers removal project appears to have been performed in 2006 and is documented 

in below drawing file available on the campus Facility metaBIM link: "2006_Science_B_Lecture Halls 

Upgrades_SFM  DSA.pdf"

The 2006 barrier removal project documents focus on the level 1 restrooms, elevator controls and signage.  

It was observed that the plumbing fixtures generally appear to be at correct heights.  A drinking fountain 

impinging on required door strike side clearances at level 1 was observed outside room 128 Mycology 

Lab as part of the site walk.

Although updated strike side details were provided in the 2006 upgrade documents, there are still 

numerous instances where door clearances are not being met; these challenges are exasperated by the 

concrete wall construction and the difficulty presented to move cast in place items.

All clearances and distances of all accessories and fixtures should be reviewed and upgraded as part of 

future renovation per CBC 11B.
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4.1.2.7 STAIRS

There are 2 main sets of stairs that serve the building interior.  The latest assembled plans from the campus 

metaBIM link label the stairs at the northwest corner of the building as Stair A (S-#A whereas # is equal to 

the floor designation) and the stairs at the northeast corner of the building as Stair B.

The stairs appear to have the original aluminum handrail/guardrails in place.   

a. Stair A serve levels 1-4 and are cast-in-place stairs concrete stairs with precast terrazzo.

ii. The stairs at Stair A have 11” treads with 6-3/4” risers.  The stairs are approximately 48” wide 

with an intermediate landing that is 46” deep. 

iii. The floor to floor is 13’-6” with 24 risers.

iv. This stair provide roof access

e. Stair B serves level 1-3 and are cast-in-place stairs concrete stairs with precast terrazzo.

i. The stairs at Stair A have 11” treads with 6-3/4” risers.  The stairs are approximately 48” wide 

with an intermediate landing that is 46” deep. 

ii. The floor to floor is 13’-6” with 24 risers.

The cast-in-place concrete stairs appear to meet the minimum rise and run requirements set forth by CBC 

11B.  

The handrails at both stairs functions as both a guardrail and a handrail and does not  the requirements 

of the current code. 

Conditions should be reviewed in detail at both stairs.   It is recommended to discuss both stairs and the 

building’s accessibility in whole as part of any renovation..   

4.1.2.8 ELEVATOR

The elevator shaft is original to the 1969 the building.  The elevator is a 4-stop elevator that serves Levels 

1-4 and provides access to the roof.  Per the original drawings, the shaft is approximately 7’-7” deep by 8’-

2” wide with a 4’-0” available at the opening.  There are 8” concrete walls at the sides and back walls with 

a 10” concrete walls at the hallway side of the shaft.  

The cab should be evaluated to meet cab interior clear floor / ground space requirements and or gurney 

compliance.  The controls and signals should be evaluated to meet the current accessibility requirements 

per CBC-11-B.  

It is recommended to discuss both the elevator and the building’s accessibility in whole as part of any 

renovation.
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4.1.3 SCIENCE C BUILDING

This original building at Science C was the Corporation House built in 1951.  This is the northern portion 

of the current building, including both levels with interior stair.  The north wall of the exiting main cor-

ridor was the south exterior wall of the previous Corporation House building.  The structure originally had 

short parapets with low slope roofs per the section available on the original 1951 drawings.  The addition 

is everything south of that wall including the sloped roof with asymmetrical ridge.

The addition to the Corporation House to become Science C was constructed in 1969 and designed as a 

part of a single project with the neighboring Science B building located to the immediate east as well as 

a bridge connection between Science B and the original portion of Science A.

The original Corporation House is a concrete structure with low-sloped wood framed roofs, with the origi-

nal roof framing seeming to remain as part of the 1969 renovation per section F on page 7 of 21 of the 

1969 Architectural drawings.

The addition onto the original Corporation House is wood framed floor and walls with plaster and lathe 

walls.  The added exterior walls and walkway roofs are made using a concrete structure.

The Mechanical room is on the second floor with part of the room on the original construction and a por-

tion on the newer wood framed portion.  The 1969 section call out 1-hour rated walls and floors at the 

new construction.

4.1.3.1 ROOF

On the day of exterior site visit February 19, 2024, the area incurred 0.47” of rain.  

The building’s primary sloped roof is roof tiles on horizontal battens over a sloped plywood sheathing 

deck with sloped wood rafters.  At the perimeter of this sloped roof is a continuous metal gutter.

The flat concrete roof at the walkway should be evaluated as there are no recent details available and this 

area was able to be reviewed at time of site walk.

There is no measure for fall protection at the roof.  Though there does not appear to be any equipment 

that requires maintenance at the roof that is not located at the mechanical level.

4.1.3.2 ENVELOPE

The building is primarily exposed concrete at the vertical faces.  The eaves at the sloped portion of the 

roof provides an approximate 4’-0” overhang from building face at the south side of the building and an 

approximate 6’-0” overhang at the north side of the building.  There is minimal overhang at the rake of 

the roof.

The exterior stucco walls at did not have signs of failure. There are some areas where the finish did not ap-

pear smooth near control joints and across the fields of some of the stucco, but no failures were apparent.

The windows appear to be the original single pane at the building.  There were no obvious points of fail-

ure, though the current windows likely do not meet current energy standards.  
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4.1.3.3 BUILDING ACCESSIBILITY

Wherever work is performed, it should be per CBC 11B-202 so that where existing elements or spaces 

are altered, each altered element or space shall comply with the applicable requirements of Division 2, 

including Section 11B-202.4.

There are general door accessibility issues throughout the building.  Strike side clearances do not meet 

clearance requirements at classrooms and restrooms.  There are no powered door openers at interior 

spaces within the building.  Providing powered door openers may be an acceptable alternate to the AHJ 

to provide access to spaces where some doors would not be met, though this would need to be reviewed 

with the AHJ.

Wall mounted items throughout should be reviewed for meeting accessible heights per CBC 11B-309.  It 

was observed that some fire alarm pull stations and public phones exceed reach range heights per CBC 

11B-309.

The majority portion of level 1 of this building has numerous accessibility challenges.  A few are listed 

below:

• Wheelchair users are not able to access the north half of level 1.  Ramp exceeds accessibility 

requirements.  

 – Users are not able to access: the vertebrate museum, research spaces, restrooms, and or the 

bottom of the stairs via an accessible path at the lower level.

• The interiors of the restrooms are not accessible.

• Some spaces at the southern portion of level 1 were under construction at level 1.  The accessibil-

ity of these spaces will need to be evaluated as part of any future renovation.

• Level 2 can only be accessed by a wheelchair if one were to come from the north side of the 

building through room 207 to get to the hallway.

• There are door clearance accessibility challenges at many of the doors serving this floor.
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4.1.3.4 SITE ACCESSIBILITY

Science C shares accessible parking with Science B with parking immediately west of the building that 

is signed as accessible.  These shared spaces are asphalt and striped/signed as accessible parking.  These 

spaces should be evaluated for meeting accessibility requirements as part of any renovation work.  See 

diagram below.

4.1.3.5 BUILDING ENTRIES

There are four exit/entries at the building.  Only three of the nine building entry points appear accessible 

by a wheelchair:

• Level 1 West end at the lower lobby direct to exterior

• Level 1 East end direct single leaf door from Science B lowest level

• Level 2 North side at room 207

• Level 2 North side at room 203

The level 2 doors at the north are accessed either via a cast-in-place concrete stair that does not meet ac-

cessibility and or a temporary aluminum ramp that is installed over one set of the existing concrete stairs.

Each entry point should be reviewed for accessibility and egress on an individual basis.

4.1.3.6 RESTROOMS

The restrooms occur in the portion of original 1951 construction but were not added and renovated as 

part of the 1969 renovation/addition to the Corporation House building.  Neither restroom is accessible 

via an accessible path to therefore neither is considered accessible.  An accessible path would need to 

be proposed and evaluated to be able to access the restrooms.  The nearest accessible restrooms are at 

Science B. 
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4.1.3.7 STAIRS

There is one interior stair at Science C and it is not accessible.  The existing surrounding construction 

is made of concrete walls and is configured so that it would be difficult to fit an accessible stair in the 

footprint of the existing construction.  Currently, there is no accessible stairway to the second floor of 

this building. To be able to access the second floor by stairs, a solution would need to be proposed and 

evaluated to install a larger footprint for interior stairs and or to provide a possible exterior stair solution.

4.1.3.8 ELEVATOR

There is no interior elevator at Science C.  The existing surrounding construction is made of concrete walls 

would be difficult to fit an accessible elevator in the footprint of the original 1951 concrete construction.  

The 1969 addition is made primarily of wood framing where it may be easier to add an elevator.  Another 

possible candidate may be an exterior elevator.

It is recommended to discuss both the elevator and the building’s accessibility in whole as part of any 

renovation.

4.1.4 SCIENCE D BUILDING

This original building at Science D, also know as Alistair McCrone Hall, was built in 1980 over the infield of 

the previous baseball field.  This singular project includes both the Science D building and a greenhouse 

to the immediate east connected by an overhead walkway.  

The building has a unique double-glazed wall with approximately 4’ clear between the inner and the 

outer glazing wall.

The building has an ell shape with a curve rather than a right angle at the building wing intersection.  The 

double-wall is oriented to the south and the west and appears as though it was intended to make use of 

heat-gain throughout the day to aid in mechanical load.

 There is only one stair that serves the building and existing is addressed with grade changes.  At the 

southeast end of the building is the elevator and the stair.  At the southeast end of the building is a direct 

exit to grade level that exits under the connecting walking bridge to the greenhouse.  At the northwest 

end of the building is are two direct exists at grade for each floor level; on level one the exit is at the end 

of the hall exiting towards the shop area leading west to grade towards B street and the exit on level two 

is at the end of the hall exiting northwards towards the existing service drive.

The Science D building is a steel framed structure.  The walls are framed with metal studs with a 3/4” plas-

ter and lathe assembly.  The second floor level is concrete over metal deck.   The low-sloped portion of the 

roof level is metal deck with insulation and roofing only, no concrete visible in details per building section 

shown on sheet A13 on page 14 of 29 of the 1980 Architectural drawings.

The Mechanical room that serves the Science D building is located in the adjacent greenhouse.  There are 

30” diameter ducts buried between these buildings as well as related piping overhead that are supported 

from the underside of the existing bridge connector. 

SECTION  4: EXISTING CONDITIONS ASSESSMENT



56

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

4.1.3.1 ROOF

On the day of exterior site visit February 19, 2024, the area incurred 0.47” of rain.  

The building’s primary sloped roofs are originally documented as roof tiles over 1x2 battens on a 1-1/2” 

sloped steel deck where this sloped tile roof occurs.  The roof appears to be in decent condition with no 

obvious defects.  At the south and west primary elevations, water is captured in an exposed gutter and 

rain water leader system.  At the primary north and east elevations within the courtyard, the water from 

the sloped roofs sheds onto the built-up roofing that makes up the low-slope roof portion that provide 

service access for roof-top mechanical.

The condition of the built-up roof seems to be adequate but there are no documents in the campus 

metaBIM that documents that mention a new roof which means this built-up roof may be near the end of 

it’s life expectancy and should be inspected by a qualified roofer.  The built-up roof is littered with pene-

trations for mechanical, mechanical support, scuppers, chain link fences, electrical, and bolt penetrations 

with not all appearing to be adequately sealed against water penetration upon brief visual inspection.  

We would recommend more of a clear strategy to minimize the amount of penetrations when this is re-

roofed to reduce possible points of failure.

Parapet caps inspected had no obvious signs of wear or rust which is not what was expected. 

Water that is shed off the low-sloped built-up roof sheds towards the courtyards through wall scuppers 

and then feeds into wall mounted rainwater leaders throughout the courtyard.  There are large redwood 

trees located at the east side of this courtyard.  Though there did not appear to be a lot of roof debris, 

there also was not an obvious method of straining the water before it passed through to the scuppers.  

This should be inspected to ensure the long-term functionality of the existing roof gutter system.

The original drawings indicate a wood platform on sleepers in a sectional detail, but it is not clear where 

was intended to be located.  Currently, there appears to be a Mira-drain type material that is laid over the 

roofing where there appears to be activity on the exterior 3rd floor roof.  There does appear to be a small 

area outside that roof access door that may be used for some solar research or storage of solar research 

materials.

4.1.3.2 ENVELOPE

The building exterior walls consist of two primary systems, either original single-pane aluminum store-

front and or cement wall plaster on metal lathe over building paper.

At the interior of the courtyard, there are steel posts between the windows that are exposed at both the 

interior and exterior at each of the sides of the windows within the stucco walls.  There are visible signs 

of water intrusion at nearly every steel post along the interior hall  with visible rust and areas of concrete 

spalling at many of these columns,

At the low-sloped areas of the roof, the built-up roofing is continuous up the inside vertical faces of the 

parapet walls to terminate under the Parapet caps inspected had no obvious signs of wear or rust which 

is not what was expected and are installed so that there is no removable snap flashing.  In order to repair/

replace the roofing.  
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There are instances where glass is within 18” of the floor; it should be inspected upon revisions to meet 

CBC 2406.3.4.  Safety glazing was not obviously visible upon site walk observations per CBC 2406.3 i.

4.1.3.3 BUILDING ACCESSIBILITY

Wherever work is performed, it should be per CBC 11B-202 so that where existing elements or spaces 

are altered, each altered element or space shall comply with the applicable requirements of Division 2, 

including Section 11B-202.4.

There are general door accessibility issues throughout the building.  The building’s construction is nearer 

towards the innovation of the ADA, but there are still strike side clearances often do not meet clearance 

requirements.  There are no powered door openers at interior spaces within the building.  Providing pow-

ered door openers may be an acceptable alternate to the AHJ to provide access to spaces where some 

doors would not be met, though this would need to be reviewed with the AHJ.

Drinking fountains typically do not meet accessibility throughout the interior spaces.  A campus phone is 

provided, but it exceeds reach range heights per CBC 11B.

4.1.3.4 SITE ACCESSIBILITY

The nearest accessible parking for Science D may be the accessible spaces outside of Science C.  There is a 

relatively smooth surface between these areas, though slopes from the parking to Science D likely exceed 

those permitted by code.

4.1.3.5 BUILDING ENTRIES

There are four exit/entries at the building.  Only three of the nine building entry points appear accessible 

by a wheelchair:

• Level 1 Northwest end at near service area / shop area which leads directly to B Street sidewalk

• Level 1 East end direct adjacent to elevator and stair

• Level 2 Northwest end leading towards accessible parking

• Level 2 East end at bridge from greenhouse

The northern most door on level 2 of Science D is provided with  a powered door actuator. 

Each entry point should be reviewed for accessibility and egress on an individual basis.

4.1.2.6 RESTROOMS

The widest “accessible stalls” currently in the building are approximately 56” wide not meeting the mini-

mum requirements per code.  There are no stalls in the building that meet today’s accessibility standards 

width.  General size of bathrooms also make it difficult to achieve 5’-0” turning radii in within the toilet 

rooms.  Heights, clearances and distances of all accessories and fixtures should be reviewed, discussed, 

and upgraded as required as part of future renovation per CBC 11B.
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4.1.2.7 STAIRS

There is only 1 set of stairs that serves this building.  Stair 1 serves level 1-2 and are also steel bent stairs. 

a. These stairs have 11” treads with approximately 7”max  tall risers.  The stairs are approximately 

6’-0” wide with an intermediate landing that is radiused at 6’-0” deep.

b. The floor to floor is 12’-0” with 20 risers.

The stairs appear to meet the minimum rise and run requirements per the details, but the floor to floor 

math is greater than 7”.  The existing site condition should be evaluated to determine if the stairs meet 

CBC 11B.  

The rails provided are floor mounted pipe rails with approximately 19” between the horizontal rails.  The 

handrails meet handrail height requirements, but the stair does not meet the full requirements of the 

current code for either handrails and guardrails.  

Conditions should be reviewed in detail at the stairs.   It is recommended to discuss the stairs and the 

building’s accessibility in whole as part of any renovation.

4.1.2.8 ELEVATOR

The elevator shaft is original to the building.  The elevator is a 3-stop elevator that serves Levels 1-3 and 

provides access to the roof.  Per the original drawings, the shaft is approximately 5’-9” deep by 8’-4” wide 

with approximately 3’-6” available at the opening.  There elevator travels within a steel framed shaft with 

a window at the back wall of the elevator.  The east wall of the shaft exterior is glazed. 

The cab should be evaluated to meet cab interior clear floor / ground space requirements and or gurney 

compliance.  The controls and signals should be evaluated to meet the current accessibility requirements 

per CBC-11-B.  

It is recommended to discuss both the elevator and the building’s accessibility in whole as part of any 

renovation.
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4.2 LAB PLANNING

4.2.1 EXISTING CONDITIONS

The following describes the existing conditions of the laboratory spaces as it relates to quality of lab 

casework and furnishings. Some comments may touch on accessibility issues so refer to the Architectural 

section for additional information. Comments may be made regarding gas or water services but refer to 

the MEP sections for additional information. 

4.2.2 GENERAL COMMENTS - SCIENCE COMPLEX

Some general comments regarding all three buildings, Science A, B, and C include but are not limited to:

• All lab spaces in general have outdated fume hoods, some no longer work. The casework is 

nearing the end of its useful life. There are a couple of more recent renovations but even those 

spaces are showing wear and tear.

• Some of the labs will not accommodate 24 students, thus having an impact on the number of 

class sections needed to support the student population
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4.2.3 SCIENCE A

Built 1951 (West), 1961 East

GSF: ~60,000

Science A contains spaces utilized by Chemistry, Physics, and Biological Sciences. The building features 

a range of lab space, environmental rooms, classrooms, offices and computer labs. The building was 

constructed in two phases approximately 9 years apart but the general conditions of the lab casework 

and fume hoods are similar between the two wings.

Science A - Constraints / Issues:

• The dumbwaiter is the only way to get chemicals down to level 2 where the chemical storerooms 

are located. The passenger elevator does not extend down to level 2.

• Many of the hoods appear to be auxiliary air fume hoods which were phased out in the late 

1980’s.

• Office space is often shared or within lab space requiring less hazardous work to be performed 

in a higher hazard space

• The environmental room has wood casework in the interior creating a breeding ground for mold. 

The Lab Manager mentioned she must treat the room for mold twice a year.

• The lab prep spaces are congested making aisleways unsafe in an emergency
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Figure 4.2.3.3 - Existing Conditions - Science A - Wood within an Environmental room
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4.2.4 SCIENCE B

Built 1969

GSF: ~43,000

Building B is physically connected to Building A via an extended walkway running north / south. The 

building is for Biological Sciences, dominated by instructional lab spaces and their related prep spaces.  

The building also includes two large lecture hall spaces on the north side of the building. 

Science B - Constraints / Issues:

• One of the biggest concerns with Science B is the storage of hazardous material. While specialty 

chemical storage cabinets are not required, CPH’s current methodology is not in line with other 

institutions and best practices.

• Room 132 teaches BIO 105 Basic Biology which is taken by all students that are majors and 

non-majors. This lab is a new student’s first experience in a CPH science lab. Efforts should be 

made to renovate this space or renovate another lab and move the BIO105 course to that newly 

remodeled space.

Figure 4.2.3.4 - Existing Conditions - Science A - Overly congested stock rooms with unsafe egress
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Figure 4.2.4.1 - Existing Conditions - Science B - Hazardous materials storage

Figure 4.2.4.2 - Existing Conditions - Science B - Room 132 - BIO 105 - Basic Biology Lab
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4.2.5 SCIENCE C

Built 1969

GSF: ~8,000

Building C is largely focused on Zoology, with animal holding spaces, specimen storage, both dry and wet 

(in chemical solutions) plus prep labs containing fume hoods and expected chemical cabinets.

Science C - Constraints / Issues:

• Science C has many issues including, but not limited to, vibration, mechanical, temperature 

control, odors, accessibility, and a leaking environmental room that is undersized for its purpose.

• In general, the amount of specimen storage is severely undersized for the collection CPH has. 

Some are exposed to the elements which leads to quicker deterioration of the specimen.5

Figure 4.2.5.1 - Existing Conditions - Science C - 

SECTION  4: EXISTING CONDITIONS ASSESSMENT



66

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

4.3 MECHANICAL
The following narrative describes the mechanical (HVAC) recommendations for the renovations of the Cal 

Poly Humboldt Science ABCD Complex.  The project will be provided with mechanical systems that are 

cost-effective, energy-efficient, environmentally friendly, and maintainable.

All mechanical systems shall be designed to promote reliability, serviceability, flexibility, and capacity for 

future renovation. The systems and equipment should be all-electric, with an emphasis on heat pumps 

for supplying comfort heating and cooling and be sized to accommodate worst-case operational condi-

tions. 

In addition, wherever possible, natural refrigerants, or refrigerants with global warming potentials of 700 

or less should be used in-line with EPA regulations and environmental best-practice.

Due to the campus location, consideration will be given to providing systems appropriate for the preva-

lence of coastal corrosive moist air. 

4.3.1 DESIGN CONDITIONS

Cal Poly Humboldt campus is located in Arcata, CA, which has the following CA T24 Part 6 design condi-

tions:
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Figure 5.3.1 Historical Diurnal Temperature Range, Arcata, CA

While being this is the case in the current day, the mechanical design should allow some safety factors 

and allowance for expansion, given the expected change to climate over the lifetime of the systems. 

The number of heating days can be expected to decrease, while demand for active cooling increases as 

shown by Figure 4.3.1.2.

Figure 4.3.1.2 Anticipated Future Temperature Ranges for Arcata, based on high and low Global 
Emissions Model.

Figure 4.3.1.1 below illustrates the expected temperature fluctuation through the year and how this com-

pares to a typical range for human comfort in a given month. This shows that the climate is heating domi-

nant, with very few days in which outdoor air-dry bulb temperature exceeds a comfortable level.

Figure 4.3.1.1 Historical Diurnal Temperature Range, Arcata, CA  
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4.3.2 EXISTING CONDITIONS

The following describes the major building MEP infrastructure items that should be addressed as a part 

of the renovation of each of the (4) buildings.  Please review the following in conjunction with the MEP 

systems zoning diagrams provided.

4.3.2.1 BUILDING A

Built: 1951 (West), 1960 (East) 

GSF: ~60,000

Building A was constructed in 2 phases, with the east and west wing and the systems that serve them 

being mostly divided into dedicated systems.  The building features a range of lab space, environmental 

rooms, science classrooms as well as faculty office. In general, the mechanical systems are aging and not 

fit for the future purpose of the building, with spaces generating complaints of odors, poor ventilation or 

even complete absence of HVAC leading to temporary heaters and fans being required.

• Air Handling Unit (AHU (West)) - (2) AHUs feed the west wing of the building. A roof mounted 

unit connects to the top floor only, with ducts dropping vertically through a riser to the 3rd floor 

corridor at ceiling level. Floors 1 and 2 are fed via a floor mounted unit in the 1st floor mechanical 

room (260). Ducts extend the length of the central corridor, branching to zones and rising within 

shafts to feed the floor above. 

• AHU (AHU (East)) - (1) AHU feeds the east wing and is a custom-built basement unit with belt-

driven supply and return fans, enclosed behind a solid wall. Drawings indicate the initial instal-

lation was circa-1960. It is expected that internal components will have been replaced in stages 

over time when reaching the end of working life. A total of (6) ducts extend west and rise in a 

mechanical shaft to feed all 3 floors above with a “hot” and “cold” duct. 

• Exhaust Fan (EF) - A total of (~35) Individual fans EFs serve the lab fume hoods as well as general 

exhaust across both the east and west wings of the building. Fans appear to be all roof mount-

ed and the majority are in poor condition, showing varying signs of wear and corrosion. Roof 

ducting (both intake and discharge) connected to EFs are in varying condition, as a program of 

replacement appears to already be taking place. Therefore, some show highly corroded outer 

surfaces while others are in good condition.  

• Chilled Water (CHW) - There does not appear to be any chilled water at this block, with cooling 

being provided via direct expansion (DX).

• Heating Hot Water (HHW) - Building A heating was originally provided via a separate steam 

plant, connected to this building and others with buried piping. This system was upgraded to 

HHW supplied by on-site boilers circa-1994. (2) HHW boilers supply HHW to AHU heating coils 

and re-heat terminal units from the west wing mechanical room. (1) of these boilers is end of life 

while the other was more recently upgraded. Drawings indicate that HHW for west wing is fed via 

heat exchanger, drawing heat from an underground steam piping loop (it is unconfirmed if this 

still the current setup). HHW system was initially designed for a 200°F supply water temperature, 
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meaning heating coils (regardless of install date or conditions) will likely not be sufficient for heat 

pump led systems and will require replacement.  

• DX/Refrigerant - Standalone fan coils are connected to dedicated condensing units to provide 

cooling to specific zones. The exact location and quantity of condensing units is not known. It 

is recommended that the cooling system for this building be upgraded to chilled water and all 

condensing units, refrigerant piping, and components be removed from the building. 

• Controls - Condition of existing controls is not known, however, with the phased renovation of 

the project with new HVAC, the associated controls system must also be upgraded.

4.3.2.2 BUILDING B

Built: 1969 

GSF: ~43,000

Building B is physically connected to Building A via an extended walkway running north/south, but all 

mechanical systems are independent of each other. This building is primarily for Biological Science, domi-

nated by lab spaces and (2) large lecture halls on the north side of the building.

• Air Handling Unit (AHU) - There are 2 separate major sections of this building, supplied by sepa-

rate AHUs. The main part of building B is served by a single AHU which sits within the 4th floor 

mechanical room. This unit supplies supply air via separate hot and cold ducts to all levels, with 

ducts dropping with a mechanical shaft near the center of the building. The more recently reno-

vated lecture hall space on the north side of the building is served by (2) small AHUs installed 

directly above the respective rooms. These units were installed circa-2006 along with new distri-

bution and terminal diffusers and have potential to be retained. They include heating coils only 

but would require an evaluation to determine if cooling coils are necessary given rising ambient 

temperatures. 

• Exhaust Fan (EF) - A total of (21) individual fans EFs primarily served lab fume hoods, but also 

general exhaust for this building. Fans are mounted indoors with discharge ducts rising above 

roof level from the upper floor mechanical room. The age of existing exhaust fans is not con-

firmed, although there appears to be a program of replacement for end-of-life fume hood ex-

hausts, with several being replaced as recently as 2019. 

• Chilled Water (CHW) - There does not appear to be any chilled water at this block.

• Heating Hot Water (HHW) - (1) HHW boiler situated in the 4th floor mechanical room supplies 

HHW to AHU heating coils before dropping to individual zone coils. Drawings indicate that the 

HHW boiler along with expansion tank were upgraded in 1997, however all will require replace-

ment in favor of low-carbon electric heating (via heat pump). The HHW system was initially de-

signed for a 180°F supply water temperature, meaning heating coils (regardless of install date or 

conditions) will likely not be sufficient for heat pump led systems and will require replacement.  

• DX/Refrigerant - Drawings indicate a small number of fan coils are connected to dedicated 

condensing units to provide cooling to specific zones. The exact location of condensing units 
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is not known. It is recommended that any active cooling systems for this building be upgraded 

to chilled water and all condensing units, refrigerant piping, and components be removed from 

the building. 

• Controls - Condition of existing controls is not known, however, with the phased renovation of 

the project with new HVAC, the associated controls system must also be upgraded.

4.3.2.3 BUILDING C

Built: 1969 

GSF: ~8,000

Building C is largely focused on Zoology, with animal holding spaces, storage + prep, labs containing 

fume hoods and expected chemical cabinet requirements. It features an independent ventilation system 

however the heating loop is connected to the boiler plant in Building B. Uncontrolled louvers within this 

building cause comfort issues in summer and winter and need to be addressed as part of the improve-

ments. 

• Air Handling Unit (AHU) - The AHU is located in the second-floor mechanical room and supplies 

air throughout the building via separate hot and cold ducts.

• Exhaust Fan (EF) - General exhaust is provided by indoor fans located within the mechanical 

room and ducted to zone ceiling end-units. A small number of dedicated EFs serve fume hoods 

and are also installed within the building envelope (condition of these is not known).

• Chilled Water (CHW) - There does not appear to be any chilled water at this block.

• Heating Hot Water (HHW) - HHW is supplied by the heating boiler located in Building B and 

piped via supply and return piping, which is routed below grade between the two buildings. 

HHW system supply water temperature is designed for 200°F with a 40°F delta T at AHU and 

terminal unit coils.

• Controls - Condition of existing controls is not known, however, with the phased renovation of 

the project with new HVAC, the associated controls system must also be upgraded. 

4.3.2.4 BUILDING D

Built: 1969 

GSF: ~29,000

This L-shaped building is mainly comprised of classroom spaces and labs dedicated to research, engineer-

ing, and design. Specific room renovations have taken throughout the life of the building, with program-

ming changes and the mechanical system requirements changing alongside. 

• Air Handling Unit (AHU) - The building ventilation system is split in half with separate air han-

dlers each supplying 50% of the building floor area. Both AHUs are located outdoors on the roof 

and connected distribution ducting is ducted throughout the building above suspended ceil-
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ings to VAVs, with duct mains dropping in a total of 10 riser locations. AHUs feature both HHW 

and CHW coils.

• Exhaust Fan (EF) - (~7) Small distributed exhaust fans are located across the roof and are con-

nected via ductwork to fume hoods and exhaust-only spaces (e.g. WCs). The condition of these 

fans is unknown.

• Chilled Water (CHW) - Chilled water is fed from a ~70-ton air-cooled chiller located at the adja-

cent Greenhouse. Piping is routed below grade before rising within the building and continuing 

to be Building D AHU coils. CHW pumps and associated plant are located in the Greenhouse 

mechanical room.

• Heating Hot Water (HHW) - HHW is supplied by the heating boiler located in the Greenhouse 

mechanical room and pumped via supply and return piping which is routed below grade be-

tween the two buildings. HHW is then fed to AHU heating coils and terminal VAVs with reheat. 

HHW system supply water temperature is designed at 210°F.

• Controls - Condition of existing controls is not known, however, with the phased renovation of 

the project with new HVAC, the associated controls system must also be upgraded.

4.3.3 HEATING AND COOLING SYSTEMS

4.3.3.1    PLANT

Given the installed capacities and/or services are similar for both heating and cooling, it is likely the build-

ings would benefit from 4-pipe heat pump led systems. Such systems can provide high efficiencies via 

heat recovery and vary output of HHW and CHW independently through variable speed compressors and 

fans. Modular plant systems would allow simple expansion of plant as need due to increase footprint, 

changing program and ongoing climate change. By supplying both HHW and CHW via the same units 

(i.e. 4-pipe heat pumps), the plant burden is reduced in number, footprint, and electrical infrastructure 

needed.

In a traditional high-intensity program type for this climate zone, an economizer would provide a sub-

stantial amount of cooling, with a chilled water loop adding additional sensible capacity while also han-

dling latent loads and humidity control.

Due to the proximity of the campus to the coast, the available indoor mechanical spaces should be uti-

lized wherever possible, and plant should only be placed outdoors (e.g. roofs or mechanical yards) when 

necessary, in order to prolong equipment life. Existing equipment positions may however be prioritized, 

in which case, protective coatings shall be required on metallic surfaces prone to corrosion such as coils 

and casings.

The heating systems currently utilizing natural gas as a source for steam and heating hot water are op-

erating beyond their anticipated life expectancy and should be replaced.  Note that intent is not to use 

any steam in the building and any steam needed for lab equipment, autoclaves and glass washers for 

instance, would be provided with point of use steam generators.

By eliminating a building level steam system, the new heating systems can be designed for a lower supply 
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and return temperature regime, providing a large positive impact on the efficiency (Coefficient of Perfor-

mance) of the plant heat pumps. The following ranges should be targeted:

• Heating Hot Water Systems: 95°F - 110°F

• Medium Chilled Water Systems: 55°F - 60°F

Initial sizing for heating and cooling loads indicates the following required capacities (as shown below in 

Figure 5.5.3). These numbers are based on an Sq Ft/Ton estimate and further building thermal modelling 

will be required to determine accurate loads for sizing.

Figure 4.3.3.1.1 Estimated heating and cooling peak loads at each ABCD Science Building. 
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Figure 4.3.3.1.2 Simplified diagram of heating and cooling basis of design for all buildings.

4.3.3.2    ZONE LEVEL SYSTEMS

Terminal units controlling the zonal conditions should be fully modulating in order to provide better 

control and energy savings.

These can include:

• VAVs (variable air volume boxes) with pressure independent control,

• Fan powered units with EC or VFD fan motors able to modulate accurately to the appropriate 

airflow

• 2-way modulating hydronic valves (in HHW and CHW hydronic loops), creating variable flow

 conditions

Building zone level controls shall comply with Title 24 and ASHRAE Guideline 36 for heating, cooling and 

ventilation rates in order to provide the max available energy savings through setbacks and limiting of 

overheating and overcooling.
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4.3.3.3    SYSTEM ALTERNATIVES

As an alternative to the basis system described above, the design team should also evaluate the following: 

• Variable Refrigerant Flow (VRF System) with DOAS Ventilation (Buildings B, C & D)

 – Offers a more cost-effective all electric heating and cooling system.

 – Ability to simultaneously heat and cool different zones.

 – Consideration needed of refrigerant requirements (both by type and weight) and restrictive 

maintenance regime tied to installed manufacturer.

 – Unlikely feasible for the largest of buildings.

• Heat recovery heat pump + Thermal Energy Storage (TES)

 – Allows more flexibility in operating times of heat pumps, reduces total tonnage required 

which can mean lower install cost

 – Available footprint required externally at grade as depending on size, storage tank likely be 

too heavy to be placed on roof and too tall for internal space

• Geo-exchange heat pump system  (Building D)

 – Although insufficient to supply all buildings, the adjacent field to the south covering 

~65,000SF could feasibly house up to 60 boreholes. Assuming a depth of ~250ft this field 

could potentially provide ~1000MBH (90 tons) heating/cooling (season dependent) when 

supplied to a water-to-water heat pump.

 – This system would benefit from high efficiencies year-round but would be expensive to in-

stall and would still require some back-up/top up systems in the form of ASHPs, chiller, elec-

tric boiler etc in a hybrid configuration. 

 – Note: Grant funding for these types of systems can be explored to help support the upfront 

costs. 

SECTION 4: EXISTING CONDITIONS ASSESSMENT



75

FEASIBILITY STUDY REPORT
JANUARY 21, 2025

Figure 4.3.2.1 Potential location for Geo-exchange field adjacent to ABCD Science Complex.

4.3.4 VENTILATION

Ventilation is critical to the health and wellbeing of students, staff, and faculty.  Research laboratories re-

quire special attention to providing appropriate levels of ventilation.   Ventilation rates will be the higher 

of CA Title 24 and 30% above ASHRAE 62.1 requirements for each space type, whichever is greater.   In 

response to the COVID pandemic, and in alignment with ASHRAE Epidemic Taskforce, the project will 

limit the potential for exhaust air re-entrainment.  The design team should review design solutions that 

include Dedicated Outdoor Air Systems (DOAS).  Such systems do not recirculate ventilation air within  

the building.

4.3.4.1    SUPPLY AIR 

The existing Air Handlers (AHU) are operating beyond their anticipated life expectancy and should be 

replaced.  We would recommend consideration of placing the AHU on the roof of the buildings where 

there is space (A, B, & D) in an enclosure due to the ambient marine environment, which will free up floor 

space for occupant use.  The existing shaft spaces can be reused but note that the chilled water and heat-

ing hot water systems will need to be extended to any new AHU locations. Based on 1.75 CFM/SF and an 

AHU that provides N+1 redundancy via a fan array system with multiple VFD for each AHU, the following 

AHU sizes are recommended:

• Building A: 112,000 CFM new system will combine the east and west wings into one system.

• Building B: 82,000 CFM 
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• Building C: 17,500 CFM

• Building D: 30,000 CFM per AHU and two AHU for the building.

4.3.4.2    HEAT/ENERGY RECOVERY

It is advised to include air-to-air heat recovery devices where possible in AHU/DOAS systems.  Given the 

heating dominated climate zone and potentially high air-change rates associated with the lab spaces, 

heat recovery ventilation will reduce peak heating loads on the central heating heat pumps as well as 

energy use.  Reducing peak loads will reduce the heat pump sizes required and therefore both costs for 

installation and supporting infrastructure from structural to electrical.

Fixed plate heat exchanger is preferred due to lack of moving parts and limited cross-contamination of 

opposing airstreams, however heat wheel or runaround coil heat recovery is also feasible in this climate. 

4.3.4.3    EXHAUST SYSTEMS

Where the room program and/or equipment within the space requires dedicated exhaust, exhaust shall 

be provided in accordance with the California Mechanical Code.  Given the potential for electrical work to 

be performed in the lab spaces, localized snorkel exhausts are recommended at work benches that may 

be used for soldering.  Zones with chemical use shall have additional exhaust air requirements and no 

circulation shall be permitted to other spaces within buildings.

The existing Exhaust Fans (EF) are operating beyond their anticipated life expectancy and should be re-

placed. The EF systems are generally set up to be a single exhaust fan dedicated to a single Chemical 

Fume Hood (CFH) resulting in multiple EF on the roofs. This arrangement, which results in the CFH not op-

erating when an EF fails, is less energy efficient, and requires higher maintenance costs than a manifolded 

system with N+1 EF provided.  It is recommended to provide a new manifolded EF system on the roof of A, 

B, and D that provides three EF, each sized at 50% of the load, which will provide N+1 redundancy.  Based 

on 1.75 CFM, the following EF sizes are recommended:

• Building A: 112,000 CFM: (3) EF at 56,000 CFM each, for a total of 168,000 CFM

• Building B: 82,000 CFM: (3) EF at 41,000 CFM each, for a total of 123,000 CFM

• Building C: 17,500 CFM: (3) EF at 8,750 CFM each, for a total of 26,250 CFM

• Building D: 59,000 CFM: (3) EF at 29,500 CFM each, for a total of 88,500 CFM

4.3.5 CONTROLS

With the phased renovation of the project, it is recommended that the existing control system in each 

building be replaced with a new Direct Digital Control (DDC) based system that will allow for remote 

monitoring of the equipment, remote diagnostic work on issues, and tracking of energy and water con-

sumption over time.

4.3.6 MISCELLANEOUS

The following elements should be carefully considered for the design of the upgraded mechanical sys-

tems.
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4.3.6.1    WILDFIRE CONSIDERATION  

Arcata is currently a “moderate risk” in terms of how the area is affected by wildfire, but over the com-

ing decades this level of concern is expected to rise. The ventilation systems provided for the buildings 

should be suitable for areas that can expect prolonged periods of low-air quality due to wildfire. These 

can either be active or passive means of mitigation, from higher efficiency filters (e.g. activated carbon 

matrix or HEPA), to control strategies via the BMS that limit the amount of outdoor air and increase re-

circulation in the event of wildfire.

4.3.6.2    SEISMIC IMPACTS    

The site location is a seismically active zone, therefore all equipment selection, mounting and loading 

should be coordinated with relevant disciplines in order to ensure compliance with local regulations and 

a safe and resilient system overall. 

4.3.6.3    ACOUSTICS AND VIBRATION  

Mechanical equipment featuring fans, pumps or compressors will need to be carefully selected in con-

junction with the Acoustical specialist’s design criteria to minimize impact to building occupants.

Existing equipment in buildings (particularly in Building C) has already generated some noise/vibration 

complaints, and so the upgrade may require an investigation of existing systems to understand how to 

effectively mitigate vibration from new equipment. 

4.3.6.4    DEFROST 

Special consideration should be given to Wet bulb temperatures during the heating season in this coastal 

climate zone.  Air-Source Heat Pumps (ASHP) in heating dominated coastal zones can experience exces-

sive frost build up on the evaporator coil, triggering significant hours of defrost cycle for the heat pump.  

The defrost cycle in most ASHP’s significantly reduces the heating capacity if not eliminating it all togeth-

er.  Additional capacity can be included in heat pump installations directly (via redundancy for example) 

but inclusion of stored volume of water in an oversized buffer tank or thermal store will also allow defrost 

to be carried out without directly impacting the building. 

4.3.6.5    ZONING  

Existing mechanical systems are zoned based on thermal elevation and split by the risers that serve each 

individual zone from the central air handlers. Phasing of upgrades may wish to take advantage of the pre-

determined zones, to allow replacement to take place in stages to renew sections of the building without 

having to take the whole building “offline” simultaneously. Pre-existing zones, however, may no longer 

be appropriate for the new system; this will be determined by the new architectural programming and 

should be investigated during the early schematic design.

Existing zoning plans can be found attached to this report.
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4.4 PLUMBING

4.4.1 GENERAL

The following section provides a summary of the relevant Plumbing criteria and recommendations for 

the renovations of the Science ABCD Complex.  The project will be provided with plumbing systems that 

are cost-effective, energy-efficient, environmentally friendly, and easily maintainable. Strategies will be 

employed to conserve energy in conjunction with various sustainability and wellness strategies. Design 

of the plumbing system shall promote forward thinking in engineering and be flexible in design incorpo-

rating minimum requirements needed to ensure a safe and healthy building while applying guidelines to 

minimize the environmental impact.

All plumbing systems shall be designed to promote reliability, serviceability, flexibility, and capacity for 

future renovation. Plumbing systems and equipment shall be all-electric, with heat pumps being the pre-

ferred recommendation, and be sized to accommodate worst-case operational conditions. The design of 

the systems and materials shall not compromise the systems' required cleanliness or purity levels.

4.4.2 BUILDING A

Building A was constructed in two different phases, commonly known as the West and East Wings. The 

East Wing was constructed around 1951 and is a four-story building, which includes a basement and 

sub-basement level. The West Wing was built around 1960 and is a three-story building, which includes a 

basement level. The total size of the building is about 60,000sf.  The building provides space for a variety 

of teaching lab spaces and lecture rooms, as well as office and general student areas.

4.4.2.1    SANITARY WASTE & VENT

The sanitary waste and vent system primarily serves the core restrooms with a main riser. Floor drains and 

mop sinks in the back of house spaces also tie into sanitary system. The existing piping system is cast iron 

with hub and spigot connections.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use cast iron, no-hub fittings with four-

band stainless steel couplings.  Below grade, protect piping from ambient soil conditions with a polyeth-

ylene sleeve.

4.4.2.2    LAB WASTE & VENT

The lab waste and vent system is organized so that waste is collected from a single space or group of 

spaces in the ceiling below into risers before dropping vertically to the floor below. The existing lab waste 

piping system is borosilicate glass with gasketed connections.

In the West Wing, the various lab waste risers are collected into a common lab waste line below grade, 

that exits the building before tying into the sanitary waste system. In the East Wing, it appears there may 

be some lab waste risers that tie into the sanitary main below grade, and a single pipe serving both the 

sanitary and lab waste systems exits the building. 
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Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use socket fused polypropylene piping.  

Sanitary waste and lab waste systems shall be separate, dedicated systems throughout the building. Be-

low grade, the lab waste lines shall exit the building in close proximity to the sanitary line. Once outside 

the building, provide a sample port prior to connection to the sanitary line.  SmithGroup is assuming 

that CPH uses Good Lab Practice, so that only clear waste (no chemicals) is discharged into the lab waste 

system, and therefore, there does not seem to be the need for an acid neutralization tank on the exterior 

of the building.

4.4.2.3    DOMESTIC COLD & HOT WATER

In the West Wing, there is one main riser for cold and hot water each, although on the first floor the north 

half of the building has fixtures that are primarily served from distribution from below. In the East Wing, 

there is one main riser for cold and hot water each, although fixtures on the Basement Level are served 

from a cold water drop from Level 1. The cold water riser serving the restrooms comes from Level 2.

The West Wing water heater, with existing sizing listed below, is located on the Basement Level. The East 

Wing water heater, with existing sizing listed below, is located on the Roof level. Both wings have circulat-

ing systems complete with recirculating pumps.

• Building A (West): (2) 50-gallon storage, 4.5kW

• Building A (East): (2) 70-gallon storage, 151 GPH @ 100F rise recovery rate (per as-builts, not ac-

cessible on site), gas-fired

Given the age of the equipment, SmithGroup recommends the water heaters and circulating pumps be 

replaced. In an attempt to reduce the use of natural gas, it is recommended to switch gas-fired water heat-

ers to an electric solution, either electric resistance, or a heat pump solution if space allows.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and soldered joints.

4.4.2.4    LABORATORY COLD & HOT WATER

There is no separate laboratory water system for Building A. Domestic and laboratory fixtures are served 

from the same water distribution system.

SmithGroup recommends a dedicated laboratory water distribution system be provided off the domes-

tic water system separated by a reduced pressure backflow preventer. If hot water is also needed at lab 

fixtures, a new laboratory hot water heater and piping distribution shall be provided.  All piping shall be 

copper with soldered joints.

4.4.2.5    LABORATORY COMPRESSED AIR

For the West Wing, compressed air equipment was observed on site, but SmithGroup was not able to 

verify distribution through available existing drawings. In the East Wing, compressed air is distributed 

from two main risers, one per the North and South halves of the building.
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The West Wing air compressor, with existing sizing listed below, is located in the Basement Level. The East 

Wing air compressor, with existing sizing listed below, is located on the Roof Level.

• Building A (West): 2-hp (per nameplate data, no information on as-builts)

• Building A (East): 50 cfm @ 125 psi, 15-hp pump, 120-gallon receiver (per as-builts, nameplate 

data did not confirm)

It has not been confirmed when the West Wing air compressor was installed and while the East Wing air 

compressor does look to be original to the building, both appear to be in good working condition and no 

operating issues were raised by the users. There does not seem to be a need to replace this equipment.

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.

4.4.2.6    LABORATORY VACUUM

Vacuum for the West Wing is distributed to the levels from a main riser. There does not appear to be any 

vacuum for the East Wing based on existing drawings or what was observed on site.

The vacuum equipment, with existing sizing listed below, is located in the Basement Level.

• Building A (West): 41 cfm @ 25 in. Hg, 3-hp pump (per as-builts, nameplate data did not confirm)

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.

4.4.2.7    NATURAL GAS

In the West Wing, natural gas is supplied to labs through distribution piping that primarily runs in the 

Basement Level with risers to Levels 1 and 2 at each lab fixture. In the East Wing, natural gas is distributed 

through a main riser to all labs on all levels, including the water heaters on the Roof Level.

4.4.2.8    TREATED WATER

In the West Wing, distilled water is served by the East Wing and supplied to the Level 2 labs. In the East 

Wing, there are two main distilled water risers serving the North and South halves of the building.

The water still equipment, with existing sizing listed below, is located on the Roof Level.

• Building A (East): 10-GPH, 150-gallon storage (per as-builts, nameplate data did not confirm)

While the exact date of installation is not confirmed, it appears that filtration equipment is in good condi-

tion and has been replaced relatively recently.
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4.4.3 BUILDING B

Building B was constructed around 1969 and is a three-story building of approximately 43,000 sf. The 

building provides space for a variety of teaching lab spaces and support offices and prep rooms.

4.4.3.1    SANITARY WASTE & VENT

The sanitary waste and vent system primarily serves the core restrooms with a main riser. Floor drains and 

mop sinks in the back of house spaces also tie into sanitary system. The existing piping system is cast iron 

with hub and spigot connections.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use cast iron, no-hub fittings with four-

band stainless steel couplings.  Below grade, protect piping from ambient soil conditions with a polyeth-

ylene sleeve.

4.4.3.2    LAB WASTE & VENT

The lab waste and vent system is organized so that waste is collected from all the second level spaces in 

the ceiling below into a single riser before dropping vertically to the floor below. The existing lab waste 

piping system is borosilicate glass with gasketed connections.

The lab waste piping ties into the sanitary piping below grade, and a single pipe serving both the sanitary 

and lab waste systems exits the building.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use socket fused polypropylene piping.  

Sanitary waste and lab waste systems shall be separate, dedicated systems throughout the building. Be-

low grade, the lab waste lines shall exit the building in close proximity to the sanitary line. Once outside 

the building, provide a sample port prior to connection to the sanitary line.  SmithGroup is assuming 

that CPH uses Good Lab Practice, so that only clear waste (no chemicals) is discharged into the lab waste 

system, and therefore, there does not seem to be the need for an acid neutralization tank on the exterior 

of the building.

4.4.3.3    DOMESTIC COLD & HOT WATER

Cold water is supplied by Building C. There is one main riser for cold and hot water each to serve all levels.

The domestic hot water equipment, with existing sizing listed below, is located on the Roof Level.

• Building B: 50-gallon capacity, 40,000 BTUH-input

Given the age of the equipment, SmithGroup recommends the water heaters and circulating pumps be 

replaced. In an attempt to reduce the use of natural gas, it is recommended to switch gas-fired water heat-

ers to an electric solution, either electric resistance, or a heat pump solution if space allows.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and soldered joints.
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4.4.3.4    LABORATORY COLD & HOT WATER

Laboratory cold water is provided from Building C. There is one main riser for cold and hot water each to 

serve all levels. On Level 1, laboratory cold and water are run in a trench.

The laboratory hot water equipment, with existing sizing listed below, is located on the Roof Level.

• Building B: 82-gallon capacity, 156,000 BTUH-input

Given the age of the equipment, SmithGroup recommends the water heaters and circulating pumps be 

replaced. In an attempt to reduce the use of natural gas, it is recommended to switch gas-fired water heat-

ers to an electric solution, either electric resistance, or a heat pump solution if space allows.

Also given age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and soldered joints.

4.4.3.5    LABORATORY COMPRESSED AIR

Compressed air is supplied to labs on all levels from a main riser. On Level 1, compressed air piping is run 

in a trench.

The air compressor, with existing sizing listed below, is located on the Roof Level.

• Building B: 40 cfm @125 psi, 10-hp pump, 120-gallon receiver (per as-builts, nameplate data did 

not confirm)

While the air compressor does look to be original to the building, it appears to be in good working condi-

tion and no operating issues were raised by the users. There does not seem to be a need to replace this 

equipment.

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.

4.4.3.6    LABORATORY VACUUM

Vacuum is distributed to the labs on all levels from a main riser. On Level 1, vacuum piping is run in a 

trench.

The vacuum equipment, with existing sizing listed below, is located on the Roof Level.

• Building B: 90 cfm @ 20 in. Hg, 5-hp pump (per as-builts, nameplate data did not confirm)

While the vacuum equipment does look to be original to the building, it appears to be in good working 

condition and no operating issues were raised by the users. There does not seem to be a need to replace 

this equipment.

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.
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4.4.3.7   NATURAL GAS

Natural gas is supplied to the building through a main riser to labs on all levels. Gas also serves the domes-

tic and laboratory hot water equipment on the roof, as well as mechanical heating equipment. On Level 

1, gas piping is run in a trench.

4.4.3.8   TREATED WATER

Distilled water is supplied by a main riser to labs on all levels. On Level 1, distilled water is run in a trench.

The water still equipment, with existing sizing listed below, is located on the Roof Level.

• Building B: 20-GPH, 150-gallon storage (per as-builts, nameplate data did not confirm)

While the exact date of installation is not confirmed, it appears that filtration equipment is in good condi-

tion and has been replaced relatively recently.

4.4.4 BUILDING C

Building C was constructed around 1969 and is a two-story building of approximately 8,000 sf. The build-

ing provides space for a variety of teaching lab spaces, and support offices and prep rooms.

4.4.4.1    SANITARY WASTE & VENT

The sanitary waste and vent system primarily serves the restrooms. The existing piping system is cast iron 

with hub and spigot connections.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use cast iron, no-hub fittings with four-

band stainless steel couplings.  Below grade, protect piping from ambient soil conditions with a polyeth-

ylene sleeve.

4.4.4.2    LAB WASTE & VENT

The lab waste and vent system is organized so that waste is collected from all the second level spaces in 

the ceiling below into a single riser before dropping vertically to the floor below. The existing lab waste 

piping system is borosilicate glass with gasketed connections.

The lab waste piping ties into the sanitary piping below grade, and a single pipe serving both the sanitary 

and lab waste systems exits the building.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use socket fused polypropylene piping.  

Sanitary waste and lab waste systems shall be separate, dedicated systems throughout the building. Be-

low grade, the lab waste lines shall exit the building in close proximity to the sanitary line. Once outside 

the building, provide a sample port prior to connection to the sanitary line.  SmithGroup is assuming 

that CPH uses Good Lab Practice, so that only clear waste (no chemicals) is discharged into the lab waste 

system, and therefore, there does not seem to be the need for an acid neutralization tank on the exterior 

of the building.
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4.4.4.3    DOMESTIC COLD & HOT WATER

The domestic cold and hot water is primarily distributed in the Level 2 ceiling with drops down to each 

fixture on Level 1.

The domestic hot water equipment, with the existing sizing listed below, is located in the Level 2 equip-

ment room. The domestic hot water system is a circulating system complete with a recirculating pump.

• Building C: 29-gallon capacity, 32,000 BTUH-input

Given the age of the equipment and in an attempt to reduce the use of natural gas, it is recommended to 

switch gas-fired water heaters to an electric solution, either electric resistance, or a heat pump solution if 

space allows.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and soldered joints.

4.4.4.4    LABORATORY COLD & HOT WATER

There is a laboratory cold water system separated from the domestic cold water by a backflow preventer 

located in the Level 2 equipment room.

The laboratory cold and hot water is primarily distributed in the Level 2 ceiling with drops down to each 

fixture on Level 1.

The laboratory hot water equipment, with existing sizing listed below, is also located in the Level 2 equip-

ment room. The laboratory system is a circulating complete with a recirculating pump.

• Building C: 50-gallon capacity, 40,000 BTUH-input

Given the age of the equipment and in an attempt to reduce the use of natural gas, it is recommended to 

switch gas-fired water heaters to an electric solution, either electric resistance, or a heat pump solution if 

space allows.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and soldered joints.

4.4.4.5    LABORATORY COMPRESSED AIR

Compressed air is served by Building B equipment per information shown on the existing drawings. There 

was an air compressor observed on site in the Level 2 equipment room, but it was not confirmed what 

this serves.

Compressed air piping is mainly distributed within the ceiling of Level 2 with drops down to lab fixtures 

on Level 1.

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.
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4.4.4.6    LABORATORY VACUUM

Vacuum is served by Building B equipment.

Vacuum piping is mainly distributed within the ceiling of Level 2 with drops down to lab fixtures on Level 

1.

Given the age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and brazed joints.

4.4.4.7    NATURAL GAS

Natural gas is supplied to the building with the majority of the piping distribution located within the ceil-

ing of Level 2 and drops to each lab fixture on Level 1 below. Gas also serves the domestic and laboratory 

hot water heaters.

4.4.4.8    TREATED WATER

There are no treated water systems in Building C.

4.4.5 BUILDING D

Building D was constructed around 1969 and is a two-story building of approximately 29,000 sf. The 

building provides space for a variety of teaching labs, shop space, support offices and prep rooms, and a 

greenhouse.

4.4.5.1    SANITARY WASTE & VENT

The sanitary waste and vent system primarily serves the core restrooms with a main riser. Floor drains 

and catch basins in the back of house spaces also tie into sanitary system. There is also a trench system in 

the Hydraulics lab that drains to the sanitary system. The existing piping system is cast iron with hub and 

spigot connections.

Sanitary waste is collected below grade and exits the building.

Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use cast iron, no-hub fittings with four-

band stainless steel couplings.  Below grade, protect piping from ambient soil conditions with a polyeth-

ylene sleeve.

4.4.5.2    LAB WASTE & VENT

The lab waste and vent system is organized so that waste is collected from a group of spaces in the ceil-

ing below into a single riser before dropping vertically to the floor below. The existing lab waste piping 

system is borosilicate glass with gasketed connections.

The various lab waste risers are collected into a common lab waste line below grade and exits the build-

ing.
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Given the age of the building, SmithGroup is recommending that the system be replaced either in one 

large project or in a phased manner as spaces are renovated and use socket fused polypropylene piping. 

Once outside the building, provide a sample port prior to connection to the site sanitary line.  Smith-

Group is assuming that CPH uses Good Lab Practice, so that only clear waste (no chemicals) is discharged 

into the lab waste system, and therefore, there does not seem to be the need for an acid neutralization 

tank on the exterior of the building.

4.4.5.3    DOMESTIC COLD & HOT WATER

The domestic cold and hot water is primarily distributed in the Ground Level ceiling with risers to each 

fixture on Level 1.

The domestic hot water equipment, with the existing sizing listed below, is located in the Ground Level 

equipment room. The domestic hot water system is a circulating system complete with a recirculating 

pump.

• Building D: 204-MBH water-to-water heat exchanger (per as-builts, not verified in field)

While the water heater equipment was not verified on site, it is recommended that the water heater be 

switched to an electric solution, either electric resistance or heat pump type, if the source water is pro-

duced by gas-fired equipment.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and soldered joints.

4.4.5.4    LABORATORY COLD & HOT WATER

There is no separate laboratory water system for Building D. Domestic and laboratory fixtures are served 

from the same water distribution system.

SmithGroup recommends a dedicated laboratory water distribution system be provided off the domes-

tic water system separated by a reduced pressure backflow preventer. If hot water is also needed at lab 

fixtures, a new laboratory hot water heater and piping distribution shall be provided.  All piping shall be 

copper with soldered joints.

4.4.5.5    LABORATORY COMPRESSED AIR

Compressed air piping runs in the Ground Level ceiling to all labs and to risers per lab on Level 1.

The air compressor equipment, with the existing sizing listed below, is located in the Ground Level equip-

ment room.

• Building D: 109 cfm, 25-hp pump, 120-gallon receiver (per as-builts, not verified in field)

The condition of compressed air equipment was not verified on site, but if original to the building, is likely 

near its end-of-life expectancy and should be replaced.

Also given the age of the piping systems, SmithGroup recommends that the system be replaced in a 

phased manner as spaces are renovated with copper piping and brazed joints.
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4.4.5.6    LABORATORY VACUUM

Vacuum piping runs in the Ground Level ceiling to all labs and to risers per lab on Level 1.

The vacuum equipment, with the existing sizing listed below, is located in the Ground Level equipment 

room.

• Building D: Tank-mounted duplex vacuum pumps (per as-builts, not verified in field)

The condition of vacuum equipment was not verified on site, but if original to the building, is likely near 

its end-of-life expectancy and should be replaced.

Also given age of the piping systems, SmithGroup recommends that the system be replaced in a phased 

manner as spaces are renovated with copper piping and soldered joints.

4.4.5.7    NATURAL GAS

Natural gas is supplied to the building with the majority of the piping distribution located within the ceil-

ing of Level 2 and drops to each lab fixture on Level 1 below. Gas also serves the domestic and laboratory 

hot water heaters.

4.4.5.8    TREATED WATER

There are no treated water systems in Building D.
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4.5 ELECTRICAL
The following section provides a summary of the relevant Electrical related assessment of the existing 

Science ABCD Complex and recommendations for the renovations to address issues found in the field. 

The project will provide electrical system design with emphasis on life safety, quality of power service, 

reliability, efficiency, ease of maintenance, flexibility, and functionality. Overall, the approach is to provide 

a balanced economical and high-quality electrical system improvements.

4.5.1 EXISTING SYSTEMS - BUILDING A

4.5.1.1    ELECTRICAL SERVICE

The existing electrical service is tied to the campus 12.47kV medium voltage distribution loop. The exist-

ing main service equipment is an indoor unit substation located in the ground level main electrical space. 

It is with a 500KVA dry type transformer 12.47KV primary and 208/120V 3-phase 4-wire secondary voltage. 

It includes a 1,600A switchboard by GE Spectra Series, 1,600A main breaker and distribution breakers.

The unit substation lineup has non-electrical related piping and duct work overhead. This is a code viola-

tion. It is recommended to utilize drip pans installed at the bottom of the ducts and water pipes that are 

over the footprint of the switchboard and transformer. This will protect the equipment from leaks and 

water intrusion.

The equipment is in good condition and continued maintenance shall ensure lengthy useful life.

There is a switchboard, panelboards and control panels located in the hallway and accessible to the pub-

lic. This is a code violation and present hazard. It is recommended to construct a barrier or enclosure 

around the equipment and allow authorized access only to facilities personnel.

4.5.1.2    ELECTRICAL DISTRIBUTION

The existing Motor Control Center “MCC” is original to the building made by Klockner-Moeller, which was 

acquired by Eaton. 

The existing panelboards are a mix of original to the building product made by Westinghouse, and up-

graded products by GE and Cutler-Hammer. The original panelboards are old and recessed in cement 

walls, making replacement of adding new circuits difficult.

Most of the distribution boards, panelboards and MCC’s are original to the building, over 50 years old and 

passed their useful life. These are obsolete and we suspect that finding replacement parts, circuit breakers 

for example, are hard to procure or not available at all.

It is recommended to replace obsolete equipment to avoid unexpected downtime due to equipment 

failure and repair issues.

4.5.1.3    STANDBY POWER

The building has no standby power source. 
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4.5.1.4    LIGHTING

Lighting and controls are a mix of original fixtures, replacement fixtures and upgraded lamps. Fluorescent 

lamps were replaced with LED lamps. Lighting controls are manual on and off with time clock functions 

for site lighting.

It is recommended to replace existing incandescent and fluorescent light fixtures with new LED light 

fixtures to improve energy efficiency and reduce maintenance. Also, replace lighting controls with net-

worked lighting controls with dimming, occupancy sensing and daylight sensors to further reduce en-

ergy use.

4.5.1.5    EGRESS LIGHTING

Emergency lights and exit signs are provided with integral batteries to the fixtures. 

4.5.2 EXISTING SYSTEMS - BUILDING B

4.5.2.1    ELECTRICAL SERVICE

The existing electrical service is tied to the campus 12.47kV medium voltage distribution loop. The exist-

ing main service equipment is an indoor 600A medium voltage switchboard labeled as “SPLICE BOX” lo-

cated in the ground level main electrical room. It is unknown where and how the medium voltage service 

is stepped down. The building is served with an upgraded 800A, 480/277V 3-phase 4-wire switchboard 

made by IEM. The equipment is recently installed in 2020.

The service switchboard does not have proper working clearance due to the existing transformer block-

ing the area. This is a code violation. It is recommended to re-install the transformer to ensure it is not 

blocking the switchboard.

4.5.2.2    ELECTRICAL DISTRIBUTION

The existing panelboards are a mix of original to the building product made by GE and upgraded prod-

ucts by Eaton. The original panelboards are old and recessed in cement walls, making replacement of 

adding new circuits difficult.

Most of the distribution boards, panelboards and MCC’s are original to the building, over 50 years old and 

passed their useful life. These are obsolete and we suspect that finding replacement parts, circuit breakers 

for example, are hard to procure or not available at all.

It is recommended to replace obsolete equipment to avoid unexpected downtime due to equipment 

failure and repair issues.

There are panelboards with working clearance less than 3 feet. This is a code violation. It is recommended 

to remove any obstruction in front of the panelboards, and/or relocate the panelboard with 3 feet clear-

ance for 208/120V equipment and 4 feet clearance for 480/277V equipment.
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4.5.2.3    STANDBY POWER

It has a 42KW generator made by Cummins and installed in 2004. The equipment is in good condition.

4.5.2.4    WIRING DEVICES

There are non-GFCI outlets on lab benches within 6 feet from the sinks. This is a code violation. It is recom-

mended to replace these outlets with GFCI outlets, providing grounding protection against electric shock 

risk near sources of water.

4.5.2.5    LIGHTING

Lighting and controls are a mix of original fixtures, replacement fixtures and upgraded lamps. Fluorescent 

lamps were replaced with LED lamps. Lighting controls are manual on and off with time clock functions 

for site lighting.

It is recommended to replace existing incandescent and fluorescent light fixtures with new LED light 

fixtures to improve energy efficiency and reduce maintenance. Also, replace lighting controls with net-

worked lighting controls with dimming, occupancy sensing and daylight sensors to further reduce en-

ergy use.

4.5.2.6    EGRESS LIGHTING

Emergency lights and exit signs are provided with integral batteries to the fixtures.

4.5.3 EXISTING SYSTEMS - BUILDING C

4.5.3.1    ELECTRICAL SERVICE

The existing electrical service is tied to the campus 12.47kV medium voltage distribution loop. The exist-

ing main service equipment is not located within this building and there is no indication of the location 

of its source. It is recommended for facilities to provide signage where the source is located and name 

the equipment.

4.5.3.2    ELECTRICAL DISTRIBUTION

The existing panelboards and distribution boards are original to the building product made by GE.

Most of the distribution boards, panelboards and MCC’s are original to the building, over 50 years old and 

passed their useful life. These are obsolete and we suspect that finding replacement parts, circuit breakers 

for example, are hard to procure or not available at all.

It is recommended to replace obsolete equipment to avoid unexpected downtime due to equipment 

failure and repair issues.

There are panelboards with working clearance less than 3 feet. This is a code violation. It is recommended 

to remove any obstruction in front of the panelboards, and/or relocate the panelboard with 3 feet clear-

ance for 208/120V equipment and 4 feet clearance for 480/277V equipment.

SECTION 4: EXISTING CONDITIONS ASSESSMENT



91

FEASIBILITY STUDY REPORT
JANUARY 21, 2025

4.5.3.3    STANDBY POWER

The building has no standby power source. 

4.5.3.4    WIRING DEVICES

There are non-GFCI outlets on lab benches within 6 feet from the sinks. This is a code violation. It is recom-

mended to replace these outlets with GFCI outlets, providing grounding protection against electric shock 

risk near sources of water.

4.5.3.5    LIGHTING

Lighting and controls are a mix of original fixtures, replacement fixtures and upgraded lamps. Fluorescent 

lamps were replaced with LED lamps. Lighting controls are manual on and off with time clock functions 

for site lighting.

It is recommended to replace existing incandescent and fluorescent light fixtures with new LED light 

fixtures to improve energy efficiency and reduce maintenance. Also, replace lighting controls with net-

worked lighting controls with dimming, occupancy sensing and daylight sensors to further reduce en-

ergy use.

4.5.3.6    EGRESS LIGHTING

Emergency lights and exit signs are provided with integral batteries to the fixtures. 

4.5.4 EXISTING SYSTEMS - BUILDING D

4.5.4.1    ELECTRICAL SERVICE

The existing electrical service is tied to the campus 12.47kV medium voltage distribution loop.  The exist-

ing main service equipment is not located within this building. It is located and shared in Building E. The 

existing main service equipment in Building E is an indoor unit substation located in the ground level 

main electrical space. It is with a 500KVA dry type transformer 12.47KV primary and 480/277V 3-phase 

4-wire secondary voltage. It includes a 1,000A switchboard by GTE Sylvania, 700A main breaker and dis-

tribution breakers.

4.5.4.2    ELECTRICAL DISTRIBUTION

The existing panelboards are original to the building product made by GTE. The original panelboards are 

old and recessed in cement walls, making replacement of adding new circuits difficult. 

Most of the distribution boards, panelboards and MCC’s are original to the building, over 50 years old and 

passed their useful life. These are obsolete and we suspect that finding replacement parts, circuit breakers 

for example, are hard to procure or not available at all.

It is recommended to replace obsolete equipment to avoid unexpected downtime due to equipment 

failure and repair issues.
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4.5.4.3    STANDBY POWER

The building has no standby power source. 

4.5.4.4    WIRING DEVICES

There are non-GFCI outlets on lab benches within 6 feet from the sinks. This is a code violation. It is recom-

mended to replace these outlets with GFCI outlets, providing grounding protection against electric shock 

risk near sources of water.

4.5.4.5    LIGHTING

Lighting and controls are a mix of original fixtures, replacement fixtures and upgraded lamps. Fluorescent 

lamps were replaced with LED lamps. Lighting controls are manual on and off with time clock functions 

for site lighting.

It is recommended to replace existing incandescent and fluorescent light fixtures with new LED light 

fixtures to improve energy efficiency and reduce maintenance. Also, replace lighting controls with net-

worked lighting controls with dimming, occupancy sensing and daylight sensors to further reduce en-

ergy use.

4.5.4.6    EGRESS LIGHTING

Emergency lights and exit signs are provided with integral batteries to the fixtures. 

4.5.5 RECOMMENDATIONS

1. Rectify code violations as described in the above sections within “EXISTING SYSTEMS”.

2. It is recommended for renovation of labs to provide a dedicated panelboard for each lab room. 

It limits the impact to operation and power availability due to upgrades, renovations, repairs or 

failure incident due to breaker tripping and other issues.

3. It is recommended for upgrades of HVAC and plumbing to provide new distribution board and 

panelboards with sufficient capacity and rating.

4. Refer to separate Lighting Section for additional recommendations.
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SECTION 5: PHASING STRATEGIES

5.1 PROJECT INTENT
The Science Complex Building project  began with the Feasibility Team working closely with the working 

group stakeholders in a parallel process for the Visioning workshops to develop and align the renovation 

strategies.  Through a series of workshops and meetings, initial assumptions were reviewed, tested and 

refined to arrive at a renovation phasing strategy, in accordance with the Assessment graphics as shown 

on the following pages, and as explained in the Summary of Priorities (Section 5.2), and related Phasing 

Opportunities text (Section 5.3).  The initial narratives and the resulting renovation phasing strategies are 

described in further detail below.

The Science Complex consists of buildings A, B, C and D / Allister McCrone Hall (approximately 84,886 

assignable square feet to 124,035 gross square feet at 68% utilization). The quality of the assignable 

square feet in these buildings is the focus of this effort. The university hoped to find some efficiencies in 

buildings by combining adjacent rooms, creating more flexibility and capacity. The ultimate goal is the 

Science Complex creates a welcoming hub for the science programs that are centered around justice, 

equitable and regenerative values. Major program areas include: 

1. Chemistry instruction and research including lab prep spaces and faculty offices.

2. Physics instruction and research including lab prep spaces and faculty offices.

3. Biology instruction and research including lab prep spaces and faculty offices.

4. During the Feasibility Study Team's initial site visit and during subsequent stakeholder meetings, 

the team learned that many of the spaces that were originally planned to vacate Science D-- 

primarily Engineering with some Biology--were not leaving, and as a result, there was not an 

assessment of the lab spaces in that building.

This assessment study doesn't solve the strategic research space question, sponsored or otherwise. The 

Future State in Phasing Strategy 1 - Full Building sought to maximize the number of teaching labs. For 

campus organization that addresses research refer to the 2024 CPH Physical Campus Plan document.
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Figure 5.1.1 - Assessment Diagram - Full Matrix

The first half of this Assessment Diagram graphic is a compilation of site visits observations from vary-

ing disciplines, for each floor, at all four buildings--A, B, C and D.

The second half of this Assessment Diagram graphic is a compilation of thematic mappings that include Departmental Occupancy, current and future Utilization, and 

varying, discipline specific Priorities, all at the complex scale, culminating in both initial Prioritization and Idealized Future State Phasing assessments.
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Figure 5.1.2 - Assessment Diagram - Floor Plans by Level, Lab Planner Notes, and MEP Notes
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Figure 5.1.3 - Assessment Diagram - Future State, Prioritization, and Departmental Occupancy
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Figure 5.1.4 - Assessment Diagram - MEP, Accessibility, and Lab Priorities
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Figure 5.1.5 - Assessment Diagram - Restrooms / Vertical Egress, Classrooms / Offices, and Combined
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5.2 SUMMARY OF PRIORITIES
Typically, Feasibility Studies are to determine the feasibility of a targeted project. This section attempts to 

define the parameters of specific project scopes.  After a preliminary Assessments Recommendation, with 

the corresponding graphics as shown in Figures 5.2.1 and 5.2.2 below, on the following pages, was initially 

completed as a subsequent, smaller initial Feasibility Cost Estimate exercise that was conducted for the 

5th floor of the Science A building--which highlighted the complex nature of a sequential renovation 

within the Science  A building. This approach proved too rigid for the possible combinations of renovation 

scenarios that may occur at these buildings which will be based on numerous potential factors; such as 

available funds, enrollment, possible construction schedules overlaid onto academic calendars, etc.

 The intention of this section of this Feasibility Study is to provide qualitative descriptions for three flexible 

scenarios for cost modelling to various aspects of work to buildings Science A, B, C, and D. These are 

described in the Phasing Strategies listed below.

In agreement with the University stakeholders, the intent of these phasing strategies are to demonstrate 

a cost-estimated basis position for future upcoming capital outlay programs.  This is achieved through the 

narratives with accompanying graphics being provided in the sub-sections below. 

As mentioned earlier, the three targeted phasing strategies being provided below are as follows:

1. A macro (full building renovations), 

2. Prototypical labs, and finally 

3. A targeted smaller scale renovation project that the University can use to establish a baseline for 

potential future renovations at these buildings.
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A possible framework for the Cost Estimating effort may be the following breakout line items:

A. Phasing Strategy 1 – Full Building

Science A

• Lab Planning

• MEP Systems

• Architecture and Accessibility 

Science B

• Lab Planning

• MEP Systems

• Architecture and Accessibility 

Science C

• Lab Planning

• MEP Systems

• Architecture and Accessibility 

Science D

• MEP Systems

• Architecture and Accessibility 

B. Phasing Strategy 2 – Lab Prototypes

• General Chemistry 

• Organic/Inorganic Chemistry

• General Physics

• Basic Biology 

• Microbiology

• Zoology

• Anatomy

C. Phasing Strategy 3 – Targeted Renovation Scenarios

• Science A renovation
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Figure 5.2.1 - Assessment - Preliminary Recommendations

Figure 5.2.2 - Assessment - Preliminary Phasing Strategy - 5th Floor Plan
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Figure 5.2.3 - Assessment Diagram - Preliminary Phasing Recommendations
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5.3 PHASING STRATEGIES

5.3.1 PHASING STRATEGY 1 - FULL BUILDING

Narratives and accompanying plans are provided here that describe the total renovation of each 

building, with each building as its own cost, with typical systems and accessibility upgrades.  This strategy 

necessitates a breakdown of the Labs (with associated support spaces), MEP systems and Accessibility-- 

each as their own cost within the overall building costs--for purposes of supporting the narrative and 

costing at the Full Building scale.

5.3.1.1    BACKGROUND

SmithGroup’s Campus Strategy and Analytics group did a study regarding classroom and lab utilization 

which documented current needs. The department chairs reviewed the lab utilization and assessed 

utilization through academic year (AY) 26/27 and again through academic year 30/31. It became obvious 

that many of the labs are approaching full capacity and most will be at capacity by AY 26/27.

Most lab sections run on Mondays and Wednesdays or Tuesdays and Thursdays. Because the lab sections 

are typically twice a week, this makes utilization on Fridays difficult unless an alternate schedule is in 

place. Currently, many of CPH’s labs are utilized on these alternate days including Saturdays.

Teaching laboratories are defined as rooms used primarily for regularly scheduled class labs that 

require special purpose equipment to serve the needs of a particular discipline for group instruction, 

participation, observation, experimentation, or practice.  Space requirements are calculated using a 

formula that combines expected utilization in hours per week and percentage of seats filled.  A benchmark 

for institutions similar to Cal Poly Humboldt would be an average utilization of 24 to 28 hours per week 

with 75% to 80% of the seats filled.  The ASF per student station varies by discipline.  Cal Poly Humboldt 

selected an average teaching lab utilization of 28 weekly rooms hours with 80% of the seats filled.  Since 

science labs are typically expected to achieve higher utilization than the campus-wide average, the Cal 

Poly Humboldt science lab expectation is 32 hours per week.

Research lab space factors at Cal Poly Humboldt are lower than typical benchmarks.  It is assumed that all 

research space will be shared, and the campus will quickly adjust space allocations to reflect productivity.

This assessment study doesn't solve the strategic research space question, sponsored or otherwise. The 

Future State in Phasing Strategy 1 - Full Building sought to maximize the number of teaching labs. For 

campus organization that addresses research refer to the 2024 CPH Physical Campus Plan document.
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Figure 5.3.1.1 - Assessment Diagram - Utilization
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5.3.1.2    TEST-FITS

In an effort to maximize teaching lab space SmithGroup analyzed Science A, B, and C to see how many 

teaching labs we could create. This analysis assumed no spaces in the complex were sacred. A base module 

width of 10’-6” wide was used when possible. This is the basis for the full building renovation phasing 

strategy. We made some generic assumptions as to what the renovated lab spaces would be, keeping 

in mind the goal is to maximize the number of 24 person teaching labs and with the understanding 

that Faculty Offices could be located elsewhere on campus and Research Space could either be located 

elsewhere on campus or done in a teaching lab when that lab is not in use.

The first strategy being described here is intended to provide a broad high-level view of what it would 

take to fully renovate each building separately in its entirety.  Below are narratives (and accompanying 

plans as needed) that describe the total renovation of each building, with each building as its own costs, 

with typical systems and accessibility upgrades. Labs (with associated support spaces), MEP systems and 

Accessibility at each building should each be their cost within the overall building costs for purposes of 

Narratives and costing at this first effort.

Approximate areas of renovations for the Full building Strategy by level. 

Science A

• Level 5 17,540 gsf 

• Level 4 17,779 gsf 

• Level 3 18,767 gsf 

• Level 2   8,242 gsf 

Science B

• Level 4   9,516 gsf 

• Level 3 10,042 gsf 

• Level 2 10,757 gsf 

• Level 1 14,402 gsf 

Science C

• Level 2  3,622 gsf 

• Level 1  6,105 gsf 

Science D  

• Level 2 17,204 gsf 

• Level 1 16,341 gsf
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Figure 5.3.1.3 - Science A - Level 5

5.3.1.3    SCIENCE A

Lab Planning

Refer to the following diagrams of Current State and Future State for our proposed renovation strategy for 

laboratory types. The Science A Current State and Future State diagrams included here are also included 

in the Section 7: Appendix at a larger scale. For pricing, refer to the Prototype Layouts.

This assessment study doesn't solve the strategic research space question, sponsored or otherwise. The 

Future State in Phasing Strategy 1 - Full Building sought to maximize the number of teaching labs. For 

campus organization that addresses research refer to the 2024 CPH Physical Campus Plan document.

Figure 5.3.1.3 - Science A - Level 4
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Figure 5.3.1.3 - Science A - Level 3

Figure 5.3.1.3 - Science A - Level 2

SECTION 5: PHASING STRATEGIES

MEP Systems

The following MEP narratives describe the potential to fully renovate the entire building for a new 

proposed program.  To accomplish these full renovations, each building should be considered as a 

separate project. The existing building users and programs will be vacated from the buildings to allow 

the general contracting team full access for construction purposes. Fully vacating the building removes 

restrictions and gives latitude for the construction team to freely organize their sequence of activities.

Note that if the change in program increases the loads on the MEP systems, then the equipment may not 

be able to be replaced in the same location. An example would be the air handler on Building A that is 

installed at the lowest level of the building may not be adequate for an increase in required air volume. 

The design / contracting team will need to take this into account. 

To potentially offset any internal cooling/heating load increases due to either changes in program or 

densification of program or program equipment loads, the selected design team should consider 

envelope upgrades.  A load model that evaluates different envelope upgrades, along with the resulting 
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impact, ideally decrease) on heating and cooling loads could offset the costs associated with the envelope 

improvements. Note that a full building renovation project may trigger the need to upgrade the building 

envelope to comply with the Title 24 requirements in place when the project is in design.

Buildings A, B, and C, due to the envelope configuration, allow for the potential to install exterior insulated 

panels to increase the thermal performance of the buildings by incorporating a minimum of 2” of R-30 

external insulation.  The concept would be to add the insulated panels to the solid wall sections below the 

protruding window ledge down to the grade or window line of the floor below. Building D has a different 

wall construction and our visual review notes that improving the envelope performance would be more 

challenging, but that does not mean that it should not be considered.

In addition to the potential to improve the wall energy performance, the glazed areas also offer an 

opportunity to increase the energy performance of the building.  While it is likely more involved and 

therefore likely to cost more, the replacement of the existing single pane windows have the potential to 

significantly increase the energy performance of the building. We would recommend that the detain team 

selected for the project also evaluate via energy modeling the costs and energy performance associated 

replacing the existing widow system with current Title 24 minimum or better windows.

Regarding controls, the intent of any selected project (full building, prototype, or focused scope of work) 

is to provide a new Direct Digital Control (DDC)  system, installed to monitor and control the major MEP 

equipment, the zone level equipment and connect to a central monitoring system on campus, as relevant 

to the proposed scope of work.  In all cases, the affected buildings will need a new front-end control 

system that is expandable to eventually convert the entire building and major MEP equipment over to the 

DDC control system.  The campus is currently investigating upgrading their existing campus DDC system 

as a separate project, so the DDC system for these projects needs to be compatible with the existing 

campus and future campus control systems. 

While a majority of the ductwork for any selected project (full building, prototype, or focused scope of 

work) will be galvanized metal ductwork, there are two exceptions where welded stainless steel ducting 

(316L) ductwork is needed: 

1. Chemical Fume Hoods and Other Specialty Exhaust: Exhaust from chemical fume hoods, 

snorkels, and other lab air capture devices shall be welded stainless steel from the device to a 

point of dilution. 

2. Roof Exhaust Ductwork and Stacks: All exhaust air ducting on the roof, including the exhaust air 

stack shall be welded 316L stainless steel duct.

The following discipline level discussions provide additional detail on the scope for each of the four 

buildings.
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MECHANICAL - BUILDING A

The narrative below outlines the work required for a full upgrade of the mechanical systems at each 

building of the ABCD Complex. See the associated feasibility study for capacities of major plant equipment 

required. 

Note: New equipment is proposed with an upgrade of building controls systems. A new Direct Digital 

Control (DDC) system will be installed to monitor and control the major MEP equipment, the zone level 

equipment and connect to a central monitoring system on campus.

1. Replace existing (2) AHUs (East & West Wing) with (1) roof mounted unit supplying the entire 

building. 

a. Include allowance for structural renovations required to house new larger AHU and a 

lightweight enclosure for the unit to protect its casing, components etc from the coastal 

climate. 

2. Replace “Hot” and “Cold” ducted distribution in the east wing with supply and return ducting 

including risers and laterals.

3. Replace existing distribution ducting within the west wing, connecting from the AHU position 

on roof and extending throughout. 

4. Replace existing dedicated fume hood exhaust fans (~17 in this building) and associated 

distribution ductwork with three (3) larger roof mounted exhaust fans and new ducting 

manifolded to connect to fume hoods.  Three exhaust fans provide a level of redundancy that 

allows for maintenance and repair without impacting the operation of the building.

5. Provide new venturi exhaust valve for each fume hood.

6. Provide sash control for each fume hood.

7. Remove existing (2) gas boilers, gas piping, flues etc. and replace with 4-pipe air-source heat 

pump skid.

8. Replace existing HHW circulator pumps and install new CHW circulators (from ASHP to AHU 

coils).

9. Replace full heating hot water distribution piping throughout the building.

10. Replace terminal unit heating coils and 3-way valves with new VAVs (with reheat) and associated 

2-way modulating valves. 

11. Remove connection to steam network in basement and any associated heat exchangers, 

stripping piping back to point of entry to the building and capping.
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ELECTRICAL - BUILDING A

1. Address code violations found. Below are the measures to fix these.

a. The new unit substation line up shall be provided with new drip pans installed at the 

bottom of the overhead ducts and water pipes. This will protect the equipment from 

water leaks and intrusion within the switchgear.

b. Construct barrier or enclosure around the switchboard located within the main hallway. 

This will prevent public access and limit access to facilities personnel only.

2. Replace obsolete equipment. Obsolete electrical equipment are over 50 years old and passed 

their useful life. Includes the following:

a. Motor Control Center “MCC” 

b. Distribution boards

c. Transformers

d. Specific panelboards within Labs/Classrooms and Electrical rooms.

3. The existing normal power is fed from 500KVA transformer and 1,600A switchboard. The full 

building renovation estimated electrical load is 629KVA. It is recommended to upgrade the 

service or provide a supplemental service to meet the increased demand.

4. There is no generator standby power. Install a new outdoor diesel generator set with a sub-

base fuel tank and housed in a weatherproof sound attenuated enclosure and automatic transfer 

switches. The generator shall be sized to accommodate the following load types:

a. Fume hood exhaust fans

b. Lab freezers and refrigerators

c. Emergency egress lighting and exit signs

d. Miscellaneous lab equipment loads

5. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. This will provide grounding protection against electric shock risk.

6. Provide each Lab spaces a dedicated load center / panelboard rated at 60Amps (minimum) 

208/120Volts installed within the space.

7. Provide new distribution boards with surge protection and dry type transformers to support 

the new lab panels. It shall be sized with a power density of 5W/SF and applied to all lab spaces.

8. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment.

9. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

10. Provide new LED lighting fixtures and exit signs.

11. Provide new lighting controls with wireless functionality.
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PLUMBING - BUILDING A

1. Replace existing cast iron with hub and spigot fittings sanitary waste and vent system in its 

entirety with cast iron and no-hub 4-band couplings.

2. Replace existing borosilicate glass lab waste and vent system in its entirety with polypropylene 

piping with socket-fused joints.

3. Separate sanitary waste and lab waste systems until they exit the building and provide a sampling 

port prior to the lab waste connecting into the sanitary system.

4. Replace existing domestic cold and hot water distribution piping in its entirety with copper 

piping and soldered joints.

5. Replace all existing domestic water heaters with electric resistance or heat pump water heaters 

with fully recirculating distribution piping.

6. Provide dedicated lab cold and hot water distribution piping with copper piping and soldered 

joints.

7. Provide dedicated lab hot water heaters of electric resistance or heat pump type with fully 

recirculating distribution piping.

8. Replace lab compressed air (CA), Reverse Osmosis (RO), Natural Gas, and vacuum (VAC) 

distribution piping in its entirety with copper piping and brazed joints.

9. Replace existing CA, VAC, RO and natural gas equipment.
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Architecture and Accessibility

Architecturally, the building will need upgrades to match the renovation work.  Where work is to occur, 

ceilings should be suspension lay-in type at general classroom, hallways, and lab spaces.  Casework 

should be replaced in all areas to receive work.  Casework finishes should align with the programmatic 

use of the space – it would be recommended that all casework inside classrooms/labs in the Science A 

building all be chemical grade resistant similar to SEFA-8.  Walls should be assumed to be painted gypsum 

board unless otherwise noted.

At restrooms to receive work, casework should be solid-surface countertops with drop-in sinks, walls 

should be tiled to a height of 7’-0” with 4x4 tiles, floors should be assumed to be 2x2 porcelain tiles, 

and toilet partitions to be assumed to be phenolic with overhead brace frame type system.  Ceilings at 

restrooms are assumed to be painted gypsum board.

The roof of the Science A building should be replaced as part of a whole building renovation.  The current 

roof is a built-up roof type.  The new roof may want to consider a similar type roof as replacement.  

Insulation thickness should be increased as much as possible to align to current code.  Fall protection 

guard rail should be added at the roof perimeter as well that are a minimum 42” above the finished 

elevation of the roof wherever guardrail is to occur.

As part of meeting the latest energy codes, the Science A building should also have renovation work at 

the exterior vertical envelope in addition to the roof to be captured as part of the cost model.  At areas 

of solid walls, an open rain screen system should be considered with continuous mineral wool insulation 

installed at the exterior that would then be concealed by an exterior metal panel similar to Morin metal 

panel PULSE series with concealed fasteners and 12” wide panels.  

New metal thermally broken metal windows, similar to Milgard A250 Series windows, at all classroom/ lab 

spaces and new curtain wall, similar to Kawneer 1600, at east stairs and building entrances.

Adding a new exterior material will greatly change the look of the building. Insulating at the interiors 

is also an option, but this will reduce the amount of assignable square footage that could be used for 

programmatic spaces.

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 

Buildings should be considered for scale and costs of renovations that may trigger structural upgrades. 

To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 

State Architect (DSA) for this purpose as a starting point that may be amenable to the Authorities Having 

Jurisdiction (AHJ).

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 

the cost of Structurally upgrading the Science A building included in this Cost Estimate portion of this 

Feasibility Study.
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Regarding Accessibility, in this Phasing strategy under consideration is the interior renovation of the 

entire building.  It is intended that all areas with student access will be upgraded to meet accessibility as 

much as possible and agreed to with the Authorities having Jurisdiction (AHJ) with the full scope of work.  

The California Existing Building Code provides guidance to establish priorities for providing accessibility 

renovation. Similar to the Existing Building Code, the California Building Code provides further guidance 

and establishes the priority of accessibility upgrades at renovation work.  Below are a few excerpts from 

the current codes for consideration:

Excerpt from the 2022 California Existing Building Code as follows:

306.7.1 Alterations affecting an area containing a primary function. Where an alteration affects 

the accessibility to, or contains an area of primary function, the route to the primary function area 

shall be accessible. The accessible route to the primary function area shall include toilet facilities and 

drinking fountains serving the area of primary function.

Exceptions:

1. The costs of providing the accessible route are not required to exceed 20 percent of the costs 

of the alterations affecting the area of primary function. 

2. This provision does not apply to alterations limited solely to windows, hardware, operating 

controls, electrical outlets and signs. 

3. This provision does not apply to alterations limited solely to mechanical systems, electrical 

systems, installation or alteration of fire protection systems and abatement of hazardous 

materials. 

4. This provision does not apply to alterations undertaken for the primary purpose of increasing 

the accessibility of a facility. 

5. This provision does not apply to altered areas limited to Type B dwelling and sleeping units.
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Excerpts from the 2022 California Building Code as follows:

11B-202.3 Alterations. Where existing elements or spaces are altered, each altered element or space 

shall comply with the applicable requirements of Division 2, including Section 11B-202.4. Exceptions:

1. Reserved. 

2. Technically infeasible. In alterations, where the enforcing authority determines compliance 

with applicable requirements is technically infeasible, the alteration shall provide equivalent 

facilitation or comply with the requirements to the maximum extent feasible. The details 

of the finding that full compliance with the requirements is technically infeasible shall be 

recorded and entered into the files of the enforcing agency.

11B-202.4 Path of travel requirements in alterations, additions and structural repairs. When 

alterations or additions are made to existing buildings or facilities, an accessible path of travel to the 

specific area of alteration or addition shall be provided. The primary accessible path of travel shall 

include:

1. A primary entrance to the building or facility, 

2. Toilet and bathing facilities serving the area, 

3. Drinking fountains serving the area, 

4. Public telephones serving the area, and 

5. Signs. 

There are exceptions noted in the California Building Code that will need to be reviewed and discussed 

with the Authority Having Jurisdiction (AHJ) at time of permit application and ideally in a pre-application 

meeting setting to determine the final extent of accessibility upgrades required as part of any renovation 

work.  Of particular note for renovations at this scale is the term "Technically infeasible" and that this is 

confirmed as possible subjective information that needs to be determined with the AHJ in as early as 

possible in projects where this could dramatically affect the final project.

For the consideration of this project, this study will focus and provide a possible accessible outcome for 

full-renovation of the four buildings included in this study.  Each building will have its own accessibility 

recommendations per the priorities as established in the California Building Code cited above.
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SCIENCE A

1. A primary entrance to the building or facility.

a. Parking / Entrances:

i. For the purposes of this Feasibility Study, the primary accessible entrance shall be from 

the parking to the immediate northwest corner of the building on Laurel Street.  

1. The north building entrance enters the building at the “Fourth floor”, actual floor 

level 3. The north building entrance seems to be the primary as this building 

entrance does have an auto door opener, albeit an older model with non-accessible 

controls and is located near the interior elevator.  The north entrance is around 150’ 

from the parking and will require updated concrete flatwork at both the parking 

areas but also as well as the path of travel from the parking to the building entrance.

ii. The parking area has accessibility challenges and will need to be verified for access 

compliance at the area of parking as well as the path from the parking spot areas to the 

building entrances themselves.  This study would suggest adding an auto-door operator 

at any exterior door that may need to meet accessible access as the mechanical systems 

often makes doors closing automatically a challenge unless assisted by an auto-door 

operator.  Each door that receives an auto-door operator should also receive new 

accessible controls at both the interior and exterior.

iii. Science A has six (6) existing points of entry to the building.

b. Stairs:

i. Neither of the existing stairs fully meet today’s current accessibility code.  The stairs are 

both cast in place concrete with only one of the two meeting rise/run requirements.  

The stairs may qualify as an item that is technically infeasible to fully update.  The 

Design Team will need to discuss with the AHJ the implications of attempting to bring 

the existing stairs up to code and if there are grounds to come to an agreement for 

updating.  

ii. For the purposes of this Feasibility Study, assume new handrail and guardrails at each 

stair with the existing concrete stairs to remain in place.

c. Elevators:

i. The existing elevator does not meet the current code.  The elevator is located centrally 

within the building with concrete walls defining the full-height shaft.  The elevator 

may qualify as an item that is technically infeasible to fully update.  The Design Team 

will need to discuss with the AHJ the implications of attempting to bring the existing 

elevator up to code and if there are grounds to come to an agreement for updating.

ii. The existing elevator does not service the lowest level within this building, signed as 

3rd floor.
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iii. For the purposes of this Feasibility Study, assume new finishes within the existing 

elevator cab with updated accessible controls at both side of hallways at each floor (3 

total) and within the elevator.  However, the small footprint within the cab will need to 

remain.

iv. Also for the purposes of this Feasibility Study, we will assume a new 2-stop elevator 

that provides service From Level 2 to Level 1 of Science A – reference the plan diagrams 

below.

2. Toilet and bathing facilities serving the area.

a. There are toilet facilities on the Third, Fourth, and Fifth floors (actual floor Levels 2, 3 and 4 

respectively).  It is possible that the AHJ may accept an approach to only locate accessible 

restrooms on every other floor, so that no person would be more than one level away from 

an accessible restroom.    

b. Given the scale of this renovation and that the elevator and stairs each have challenges 

preventing them from reaching full accessibility, it is likely that DSA would require all 

restrooms to be fully accessible.

c. Since there is no accessible path to the 2nd floor (Level 1) of this building, a new restroom at 

this level should be provided. 
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d. For the purposes of this Feasibility Study, it should be assumed that new accessible 

restrooms will be provided on Levels 2, 3, and 4 with the intent to maximize the existing 

restroom footprint at each floor level. Combined all-gender restrooms should be considered 

to maximize the available footprint without impacting adjacent areas where possible.

e. For the purposes of this Feasibility Study, it should be assumed that a new single occupant 

accessible restroom will be created at the lowest level, Level1, within the Science A building 

so that there will be an accessible restroom option for this level.

3. Drinking fountains serving the area.

a. There are wall mounted drinking fountains within the hallways mounted on the concrete 

walls.  Where provided, drinking fountains shall be replaced with accessible drinking 

fountains mounted at accessible heights.  There may need to be protection at either side 

given that these drinking fountains would protrude into the halls.

b. For the purposes of this Feasibility Study, it should be assumed that a new accessible drinking 

fountain will be located on each floor.

4. Public telephones serving the area.

a. Where provided, phones shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that four new drinking 

fountains shall be installed.

5. Signs.

a. Where provided, signs shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that there will new code 

required signage throughout the building.

Following are building plans that support the Science A accessibility narrative above:



121

FEASIBILITY STUDY REPORT
JANUARY 21, 2025

Figure 5.3.1.3 - Science A

SECTION  5: PHASING STRATEGIES

Figure 5.3.1.3 - Science A



122

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

SECTION 5: PHASING STRATEGIES

Figure 5.3.1.3 - Science A

Figure 5.3.1.3 - Science A
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Figure 5.3.1.3 - Science A

5.3.1.4    SCIENCE B

Lab Planning

Like with Science A, refer to the following diagrams of Current State and Future State for our proposed 

renovation strategy for laboratory types. For pricing refer to the Prototype Layouts.
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Figure 5.3.1.4 - Science B - Level 1
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MEP Systems

This section illustrates prototypical rooms that may be replaced in the future. The following MEP 

narratives describe the impacts to renovate one room to one of the specific program types noted. There 

are a range of discipline specific impacts across the program types; from low impact programs, such as 

physics, to high impact programs, similar to organic chemistry. Regardless of the program type selected, 

if several rooms are renovated, the overall impact to the base building system may trigger the need 

to replace the aging MEP infrastructure (AHU, Exhaust Fans, Chilled Water, Heating Hot Water, and the 

associated distribution systems, including controls for mechanical systems, central plumbing systems like 

Compressed Air, Vacuum, RO/DI and domestic and Industrial Hot Water systems, and electrical gear and 

standby power source, etc.). Depending on the scale and scope of the project(s), the design / contracting 

team will need to evaluate and determine a strategy for the base building system, i.e. replace or renovate. 

Note that if the change in program increases the capacity of the MEP systems, the equipment may not be 

able to be replaced in the same location; an example would be the Building A air handler that is installed 

at the lowest level of the building, as it may not be adequate for an increase in required air volume. 
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In addition to length of life, considerations may include the need to replace the existing Air Handlers, 

Exhaust Fans, Electrical distribution systems, etc.

Regarding controls, the intent of the prototype scope of work is to provide a new Direct Digital Control 

(DDC) system, installed to monitor and control the major MEP equipment, the zone level equipment 

and connect to a central monitoring system on campus, as relevant to the proposed scope of work.  The 

affected buildings will need a new front-end control system that is expandable to eventually convert 

the entire building and major MEP equipment over to the DDC control system.  The campus is currently 

investigating upgrading their existing campus DDC system as a separate project, so the DDC system for 

these projects needs to be compatible with the existing campus and future campus control systems.

While a majority of the ductwork for the prototype scope of work) will be galvanized metal ductwork, 

there are two exceptions where welded stainless steel ducting (316L) ductwork is needed:

1. Chemical Fume Hoods and Other Specialty Exhaust: Exhaust from chemical fume hoods, snorkels, 

and other lab air capture devices shall be welded stainless steel from the device to a point of 

dilution.

2. Roof Exhaust Ductwork and Stacks: All exhaust air ducting on the roof, including the exhaust air 

stack shall be welded 316L stainless steel duct.

The following discipline level discussions provide additional detail on the scope for each of the prototype 

specific renovations.

MECHANICAL - BUILDING B

1. Replace existing end of life AHU with (1) top floor indoor-mounted unit supplying the entire 

building.  

2. Replace “Hot” and “Cold” ducted distribution (terminating in mixing boxes) throughout the 

building with supply and return ducting including risers and laterals and new VAV terminals 

(with re-heat), runout ducts and diffusers.

3. Replace existing dedicated fume hood exhaust fans (~21 in this building) and associated 

distribution ductwork with three (3) larger roof mounted exhaust fans and new ducting 

manifolded to connect to fume hoods.

4. Provide new venturi exhaust valve for each fume hood.

5. Provide sash control for each fume hood.

6. Remove existing (2) gas boilers, gas piping, flues etc. and replace with 4-pipe air-source heat 

pump skid.

7. Replace existing HHW circulator pumps and install new CHW circulators (from ASHP to AHU 

coils).

8. Replace HHW piping system in its entirety within Building B and extend to connection point with 

Building C.

9. Install CHW piping from new plant to AHU. Extend piping to point of connection with Building C.
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ELECTRICAL - BUILDING B

1. Address code violations found. Below are the measures to fix these.

a. Within the Main Electrical room, it was found that an existing transformer is blocking 

the Switchboard working clearance. Re-install the transformer to clear the Switchboard 

working clearance.

b. There are select panelboards within the Labs with working clearance less than 3 feet. 

Replace the panelboard with new and install in new location while meeting code 

required working clearance.

2. Replace obsolete equipment. Obsolete electrical equipment are over 50 years old and passed 

their useful life. Includes the following:

a. Motor Control Center “MCC” 

b. Distribution boards

c. Transformers

d. Specific panelboards within Labs/Classrooms and Electrical rooms.

3. The existing normal power is fed from 800A switchboard. The full building renovation estimated 

electrical load is 545A. The existing service is sufficient to be reused.

4. There is an existing 42KW generator for standby power installed in 2004. It is sufficient to be 

reused and in good condition. It shall serve the following load types:

a. Fume hood exhaust fans

b. Lab freezers and refrigerators

c. Emergency egress lighting and exit signs

d. Miscellaneous lab equipment loads

5. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. This will provide grounding protection against electric shock risk.

6. Provide each Lab spaces a dedicated load center / panelboard rated at 60Amps (minimum) 

208/120Volts installed within the space.

7. Provide new distribution boards with surge protection and dry type transformers to support 

the new lab panels. It shall be sized with a power density of 5W/SF and applied to all lab spaces.

8. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment.

9. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

10. Provide new LED lighting fixtures and exit signs.

11. Provide new lighting controls with wireless functionality.
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PLUMBING - BUILDING B

1. Replace existing cast iron with hub and spigot fittings sanitary waste and vent system in its 

entirety with cast iron and no-hub 4-band couplings.

2. Replace existing borosilicate glass lab waste and vent system in its entirety with polypropylene 

piping with socket-fused joints.

3. Separate sanitary waste and lab waste systems until they exit the building and provide a sampling 

port prior to the lab waste connecting into the sanitary system.

4. Replace existing domestic cold and hot water distribution piping in its entirety with copper 

piping and soldered joints.

5. Replace existing domestic water heater with electric resistance or heat pump water heaters with 

fully recirculating distribution piping.

6. Replace existing lab cold and hot water distribution piping in its entirety with copper piping and 

soldered joints.

7. Replace existing lab water heater with electric resistance or heat pump water heaters with fully 

recirculating distribution piping.

8. Replace lab compressed air (CA), Reverse Osmosis (RO), Natural Gas, and vacuum (VAC) 

distribution piping in its entirety with copper piping and brazed joints.

9. Replace existing CA, VAC, RO and natural gas equipment.
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Architecture and Accessibility

Architecturally, the building will need upgrades to match the renovation work.  Where work is to occur, 

ceilings should be suspension lay-in type at general classroom, hallways, and lab spaces.  Casework 

should be replaced in all areas to receive work.  Casework finishes should align with the programmatic 

use of the space – it would be recommended that all casework inside classrooms/labs in the Science B 

building all be chemical grade resistant similar to SEFA-8.  Walls should be assumed to be painted gypsum 

board unless otherwise noted.

At restrooms to receive work, casework should be solid-surface countertops with drop-in sinks, walls 

should be tiled to a height of 7’-0” with 4x4 tiles, floors should be assumed to be 2x2 porcelain tiles, 

and toilet partitions to be assumed to be phenolic with overhead brace frame type system.  Ceilings at 

restrooms are assumed to be painted gypsum board.

As part of meeting the latest energy codes, the Science B building should also upgrade at the building 

envelope to be able to meet code required minimums.  The roof of the Science B building would be 

difficult to upgrade and should be studied with building energy modeling software.  There are interstitial 

spaces, a large mechanical penthouse and there are portions of the upper slab that are only protected 

with a traffic coating; if the roof needs to be thermally updated, an underside approach may need to be 

considered so to not conflict with the possible amount of conflicts with the existing conditions at the top 

side of the fourth floor at Science B.

The exterior vertical envelope should also be captured as part of the cost model.  At areas of solid walls, 

an open rain screen system should be considered with continuous mineral wool insulation installed at 

the exterior that would then be concealed by an exterior metal panel similar to Morin metal panel PULSE 

series with concealed fasteners and 12” wide panels.  

New metal thermally broken metal windows, similar to Milgard A250 Series windows, at all classroom/ 

lab spaces and new storefront, similar to Kawneer 451 TriFab series, at east stairs and building entrances.

Adding a new exterior material will greatly change the look of the building. Insulating at the interiors 

is also an option, but this will reduce the amount of assignable square footage that could be used for 

programmatic spaces. 

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 

Buildings should be considered for scale and costs of renovations that may trigger structural upgrades.  

To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 

State Architect (DSA) for this purpose as a starting point that may be amenable to the AHJ.

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 

the cost of Structurally upgrading the Science B building included in this Cost Estimate portion of this 

Feasibility Study.
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Regarding Accessibility, in this Phasing strategy under consideration is the interior renovation of the entire 

building.  It is intended that all areas with student access will be upgraded to meet accessibility as much 

as possible and agreed to with the AHJ with the full scope of work.  The California Existing Building Code 

provides guidance to establish priorities for providing accessibility renovation. Similar to the Existing 

Building Code, the California Building Code provides further guidance and establishes the priority of 

accessibility upgrades at renovation work.  See 5.3.1.3 for relevant few excerpts from the current codes 

for consideration.

1. A primary entrance to the building or facility.

a. Parking / Entrances:

i. For the purposes of this Feasibility Study, the primary accessible entrance shall be from 

the parking lot immediately west of Science C.

2. The west building entrance enters the building at level 1 and appears to be the 

primary building entrance but does not have an auto door opener. The west 

entrance is around 130’ from the parking area and may require updated concrete 

flatwork at both the parking areas but also as well as the path of travel from the 

parking to the building entrance.

ii. The parking area has accessibility challenges and will need to be verified for access 

compliance at the area of parking as well as the path from the parking spot areas to the 

building entrances themselves.  This study would suggest adding an auto-door operator 

at any exterior door that may need to meet accessible access as the mechanical systems 

often makes doors closing automatically a challenge unless assisted by an auto-door 

operator.  Each door that receives an auto-door operator should also receive new 

accessible controls at both the interior and exterior.

iii. Science B has six (6) existing points of entry to the building. For the purposes of this 

Feasibility Study, it should be assumed to add 5 auto-door openers.
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b. Stairs:

i. Neither of the existing stairs fully meet today’s current accessibility code.  The stairs are 

both cast in place and appear to meet general rise/run requirements.  The handrail and 

guardrails do not meet the current height requirements.  The stairs may qualify as an 

item that is technically infeasible to fully update.  The Design Team will need to discuss 

with the AHJ the implications of attempting to bring the existing stairs up to code and 

if there are grounds to come to an agreement for updating.  

ii. For the purposes of this Feasibility Study, we will assume new handrail and guardrails at 

each stair with the existing cast-in-place stairs to remain in place.

c. Elevators:

i. The existing elevator does not appear to meet the current code and should be evaluated 

for gurney compliance.  The elevator is located centrally within the building with 

concrete walls defining the full-height shaft.  The elevator may qualify as an item that is 

technically infeasible to fully update.  The Design Team will need to discuss with the AHJ 

the implications of attempting to bring the existing elevator up to code and if there are 

grounds to come to an agreement for updating.

Figure 5.3.1.4 - Science B
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ii. For the purposes of this Feasibility Study, we will assume new finishes within the existing 

elevator cab with updated accessible controls at both side of hallways at each floor (4 

total) and within the elevator.  However, the small footprint within the cab will need to 

remain.

2. Toilet and bathing facilities serving the area.

a. There are toilet facilities on Levels 1 and 3. It is possible that the AHJ may accept an approach 

to only locate accessible restrooms on every other floor, so that no person would be more 

than one level away from an accessible restroom, especially since this is already an existing 

condition.

b. For the purposes of this Feasibility Study, it should be assumed that restrooms should be 

expanded and updated to meet accessibility where restrooms are currently provided on 

Levels 1 and 3.  The restrooms will likely expand to take over the adjacent custodial closet 

adjacent to the restrooms on both levels 1 and 3.  A goal would be to not reduce the current 

fixture count.

3. Drinking fountains serving the area.

a. There are wall mounted drinking fountains within the hallways mounted on the concrete 

walls.  Where provided, drinking fountains shall be replaced with accessible drinking 

fountains mounted at accessible heights.  There may need to be protection at either side 

given that these drinking fountains would protrude into the halls.

b. For the purposes of this Feasibility Study, it should be assumed that a new accessible drinking 

fountain will be located on each floor – 3 total.

4. Public telephones serving the area.

a. Where provided, phones shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that a new phone will be 

provided on each floor – 4 -total.

5. Signs.

a. Where provided, signs shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that there will new code 

required signage throughout the building.

As a general accessibility comment, it should be noted that the large lecture rooms 133 and 135 on 

the lowest level of Science B have accessibility challenges in that it is difficult to find the entrance to 

these spaces as through a couple doors that do not have auto openers.  Also, only the lowest tiers of 

these lecture spaces are reachable via a wheelchair; the rear of these classrooms are not reachable 

by a wheelchair in their current state.  If there are modifications to these spaces, these will need to 

be discussed with the AHJ for accessibility compliance.  At the minimum, this study suggests adding 

auto openers to a certain number of doors which may address this issue.

Following are building plans that support the Science B accessibility narrative above:
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Figure 5.3.1.4 - Science B
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Figure 5.3.1.4 - Science B

Figure 5.3.1.4 - Science B
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Figure 5.3.1.5 - Science C - Upper Level

Figure 5.3.1.5 - Science C - Lower Level
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5.3.1.5    SCIENCE C

Lab Planning

Science C has many issues including but not limited to vibration, mechanical, odors, accessibility and 

a leaking environmental room. We propose relocating all programs to other locations on campus so a 

complete gutting of the building could be done and renovate to bring the building up to meet current 

building codes, adding an elevator and creating (4) new teaching labs with related prep space.

Like with Science A, refer to the following diagrams of Current State and Future State for our proposed 

renovation strategy for laboratory types. For pricing refer to the Prototype Layouts.
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MEP Systems

Targeted renovations in this feasibility strategy occur in Science A, levels 4 and 5, rooms 453, 453A, 455, 457, 

457A, 467, 475, 552, 555, and 556, and Science B, level 1, room 132. The following MEP narratives describe 

the impacts to renovate targeted areas in these two buildings. Rooms 453, 453A, 455, 457, and 457A in 

Building A would be renovated as a part of the CiRM Shared Resource Laboratory, as described further 

in the lab portion of this Phasing Strategy. Room 132 in the adjacent Building B is core curriculum for the 

BIO 105 course. In addition to the scope impacts noted in the discipline narratives below, the programs or 

University may request infrastructure upgrades (AHU, Exhaust Fans, Chilled Water, Heating Hot Water, and 

the associated distribution systems, including controls for mechanical systems, central plumbing systems 

like Compressed Air, Vacuum, RO/DI and domestic and Industrial Hot Water systems, and electrical gear 

and standby power source, etc.) that are in alignment with the Full Building renovations noted above.  

For example, this could include providing branch electrical panels dedicated to the renovated labs to 

facilitate easier future renovations. The following discipline level discussions provide additional detail on 

the scope for the targeted renovation project.

While the targeted renovation will likely not trigger the need for envelope upgrades, the University and 

design team chosen for the project should consider the envelope upgrades noted in the Full Building 

renovations noted above.

Given the number of labs in this portion of the study, the variety of programs planned for these labs, and 

disparate heating, cooling, and electrical loads associated with each program type, the final impact on 

the central MEP systems (air handlers, exhaust fans, electrical systems etc will vary depending on the final 

lab count and the associated programs being planned. If the more load intense labs scope for the project, 

or additional high load labs are added to the scope of the project, then an upgrade to the central building 

systems is more likely.

Regarding controls, the intent of the focused scope of work is to provide a new Direct Digital Control 

(DDC) system, installed to monitor and control the major MEP equipment, the zone level equipment and 

connect to a central monitoring system on campus, as relevant to the proposed scope of work.  In all 

cases, the affected buildings will need a new front-end control system that is expandable to eventually 

convert the entire building and major MEP equipment over to the DDC control system.  The campus is 

currently investigating upgrading their existing campus DDC system as a separate project, so the DDC 

system for these projects needs to be compatible with the existing campus and future campus control 

systems. 

While a majority of the ductwork for any the focused scope of work will be galvanized metal ductwork, 

there are two exceptions where welded stainless steel ducting (316L) ductwork is needed: 

1. Chemical Fume Hoods and Other Specialty Exhaust: Exhaust from chemical fume hoods, snorkels, 

and other lab air capture devices shall be welded stainless steel from the device to a point of 

dilution. 

2. Roof Exhaust Ductwork and Stacks: All exhaust air ducting on the roof, including the exhaust air 

stack shall be welded 316L stainless steel duct.

The following discipline level discussions provide additional detail on the scope for the targeted 

renovation project.
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MECHANICAL - BUILDING C

1. Replace existing end of life AHU with (1) indoor-mounted unit (2nd floor) supplying the entire 

building.  

2. Replace “Hot duct” and “Cold duct” distribution (terminating in mixing boxes) throughout the 

building with supply and return ducting including risers, laterals and new VAV (with re-heat) 

terminals, runout ducts and diffusers.

3. Replace existing dedicated fume hood exhaust fans associated distribution with three (3) of 

larger roof mounted exhaust fans and new ducting manifolded to connect to fume hoods.

4. Provide new venturi exhaust valve for each fume hood.

5. Provide sash control for each fume hood.

6. Upgrade HHW piping system within Building C (to be fed by plant located in Building B).

7. Install new CHW piping from entry into building (from Building B) to new AHU. 

8. Provide outdoor condensing unit and DX coil within AHU to meet cooling demand for the 

building.

ELECTRICAL - BUILDING C

1. Replace obsolete equipment. Obsolete electrical equipment are over 50 years old and passed 

their useful life. Includes the following:

a. Motor Control Center “MCC” 

b. Distribution boards

c. Transformers

d. Specific panelboards within Labs/Classrooms and Electrical rooms.

2. The existing normal power serving this building is unknown, and the distribution equipment 

are recommended to be fully replaced. The full building renovation estimated electrical load is 

214KVA or 595A. It is recommended to upgrade the service with 600A service at 208/120V.

3. There is no generator standby power. It is recommended to derive standby power using a UPS 

sufficiently sized to handle motor loads. The generator shall be sized to accommodate the 

following load types:

a. Fume hood exhaust fans

b. Lab freezers and refrigerators

4. The Emergency egress lighting and exit signs shall able to utilize central lighting inverter for light 

fixtures and exit signs.

5. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. This will provide grounding protection against electric shock risk.

6. Provide each Lab spaces a dedicated load center / panelboard rated at 60Amps (minimum) 

208/120Volts installed within the space.
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7. Provide new distribution boards with surge protection and dry type transformers to support 

the new lab panels. It shall be sized with a power density of 5W/SF and applied to all lab spaces.

8. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment.

9. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

10. Provide new LED lighting fixtures and exit signs.

11. Provide new lighting controls with wireless functionality.

PLUMBING - BUILDING C

1. Replace existing cast iron with hub and spigot fittings sanitary waste and vent system in its 

entirety with cast iron and no-hub 4-band couplings.

2. Replace existing borosilicate glass lab waste and vent system in its entirety with polypropylene 

piping with socket-fused joints.

3. Separate sanitary waste and lab waste systems until they exit the building and provide a sampling 

port prior to the lab waste connecting into the sanitary system.

4. Replace existing domestic cold and hot water distribution piping in its entirety with copper 

piping and soldered joints.

5. Replace existing domestic water heater with electric resistance or heat pump water heaters with 

fully recirculating distribution piping.

6. Replace existing lab cold and hot water distribution piping in its entirety with copper piping and 

soldered joints.

7. Replace existing lab water heater with electric resistance or heat pump water heaters with fully 

recirculating distribution piping.

8. Replace lab compressed air (CA), Reverse Osmosis (RO), Natural Gas, and vacuum (VAC) 

distribution piping in its entirety with copper piping and brazed joints.

9. Replace existing CA, VAC, RO and natural gas equipment.
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Architecture and Accessibility

Architecturally, the building will need extensive renovation work.  Where work is to occur, ceilings should 
be suspension lay-in type at general classroom, hallways, and lab spaces.  Casework should be replaced 
in all areas to receive work.  Casework finishes should align with the programmatic use of the space – it 
would be recommended that all casework inside classrooms/labs in the Science C building all be chemical 
grade resistant similar to SEFA-8.  Walls should be assumed to be painted gypsum board unless otherwise 
noted.

Level 1 has significant accessibility challenges in that the north half of the level is approximately 18” below 
the adjacent main level of level 1 that is aligned to the exterior accessible parking.  Assuming the desire is 
to keep and renovate the existing building, two initial concepts to address this situation would be to (1.) 
infill the lower level with gravel and pour a new concrete floor to align to the main level 1, or (2.) to install 
a raised flooring system that could align the floor to the height of the main level 1.  For the purpose of 
this feasibility study, we will assume to add a new raised flooring system that will occur at rooms 101, 103, 
103A, 105, 111, 113, 117, 117A, 117B, 117C, 119 as well as the areas of the restrooms and stairs which are 
proposed to be relocated per Lab Planning Future State diagram.  Any approach here will also need to be 
verified with the AHJ for acceptability.  The final design-contractor team will need to select the option that 
best works with the final floor plan at this level.

Restrooms are to be completely new at new locations in Science C.  Casework should be solid-surface 
countertops with drop-in sinks, walls should be tiled to a height of 7’-0” with 4x4 tiles, floors should be 
assumed to be 2x2 porcelain tiles, and toilet partitions to be assumed to be phenolic with overhead brace 
frame type system.  Ceilings at restrooms are assumed to be painted gypsum board.

As part of meeting the latest energy codes, the Science C building should also upgrade at the building 
envelope to be able to meet code required minimums.  The roof of the Science B building would likely be 
addressed by adding lay-in insulation at the attic space of this building then creating unconditioned attic 
space which will just need to be ventilated per code.

The exterior vertical envelope should also be captured as part of the cost model.  At areas of solid walls, 
an open rain screen system should be considered with continuous mineral wool insulation installed at 
the exterior that would then be concealed by an exterior metal panel similar to Morin metal panel PULSE 
series with concealed fasteners and 12” wide panels.  

New metal thermally broken metal windows, similar to Milgard A250 Series windows, at all classroom/ lab 
spaces and new storefront, similar to Kawneer 451 TriFab series, at building entrances.

Adding a new exterior material will greatly change the look of the building. Insulating at the interiors 
is also an option, but this will reduce the amount of assignable square footage that could be used for 
programmatic spaces. 

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 
Buildings should be considered for scale and costs of renovations that may trigger structural upgrades.  
To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 
State Architect (DSA) for this purpose as a starting point that may be amenable to the AHJ.

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 
the cost of Structurally upgrading the Science C building included in this Cost Estimate portion of this 

Feasibility Study.
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Regarding Accessibility, in this Phasing strategy under consideration is the interior renovation of the entire 

building.  It is intended that all areas with student access will be upgraded to meet accessibility as much 

as possible and agreed to with the AHJ with the full scope of work.  The California Existing Building Code 

provides guidance to establish priorities for providing accessibility renovation. Similar to the Existing 

Building Code, the California Building Code provides further guidance and establishes the priority of 

accessibility upgrades at renovation work.  See 5.3.1.3 for relevant few excerpts from the current codes 

for consideration.

1. A primary entrance to the building or facility.

a. Parking / Entrances:

i. The main entrance from Accessible parking is on the west side of the Science C building 

as shown in the graphic site below.  The west building entrance enters the building at 

level 1 and appears to be the primary building entrance. The accessible parking area 

is immediately outside the building and may require updated concrete flatwork at the 

parking area as well as the path of travel from the parking to the building entrance.

ii. Science C has six (4) existing exterior points of entry to the building with only 2 that 

appear to receive frequent use. For the purposes of this Feasibility Study, it should be 

assumed to add 2 auto-door openers.
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b. Stairs

i. Science C has one existing stair that does not comply with the current accessibility code 

and would be difficult to do so in the footprint of its current location.  

ii. For the purposes of this Feasibility Study, we will assume a new accessible stairwell with 

new handrail and guardrails at a new location per the diagram below.  The stairway 

construction will be supported by metal framed supporting structure.

c. Elevators

i. There is no existing elevator at the Science C building.

ii. For the purposes of this Feasibility Study, we will assume to add a new accessible 

elevator at a new location within the building per the supporting plan diagrams below.

2. Toilet and bathing facilities serving the area.

a. There are toilet facilities on Level 1 only. The toilet facilities do not meet the current 

accessibility code and would be difficult to do so in the footprint of its current location.  

b. For the purposes of this Feasibility Study, it should be assumed that new restrooms should 

be provided at new locations as shown on diagrams – 4 total.

3. Drinking fountains serving the area.

a. There are wall mounted drinking fountains within the hallways mounted on the concrete 

walls.  Where provided, drinking fountains shall be replaced with accessible drinking 

fountains mounted at accessible heights.  There may need to be protection at either side 

given that these drinking fountains would protrude into the halls.

b. For the purposes of this Feasibility Study, it should be assumed that a new accessible drinking 

fountain will be located on each floor – 2 total.

4. Public telephones serving the area.

a. Where provided, phones shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that a new phone will be 

provided on each floor – 2 total.

5. Signs.

a. Where provided, signs shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that there will new code 

required signage throughout the building.

As a general accessibility comment for Science C is that the original lowest level of the building is 

approximately 18” below the newer addition to the building.  This large of a differential increases the 

difficulty of meeting accessibility while making best use of the space within the building’s footprint.  

The accessibility changes presented at this building are large and the value of a full building 

replacement may need to be considered as part of any future renovation work.

Following are building plans that support the Science C accessibility narrative above: 
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Figure 5.3.1.5 - Science C

Figure 5.3.1.5 - Science C
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5.3.1.6    SCIENCE D

Lab Planning

During our initial site visit and in subsequent meetings with Cal Poly Humboldt we learned many of the 

spaces that were planned to vacate Science D were not leaving so we did not assess the interior conditions 

of that building for any lab planning upgrades.

MEP Systems

MECHANICAL - BUILDING D

1. Replace (2) existing end of life AHUs with (2) new roof mounted units in the same positions.

2. Replace all ducted distribution throughout the building with supply and return ducting including 

risers, laterals and new VAV (with re-heat) terminals, runout ducts and diffusers.

3. Replace existing dedicated fume hood exhaust fans associated distribution with a small number 

(~2) of larger roof mounted exhaust fans and new ducting manifolded to connect to fume hoods.

4. Provide new venturi exhaust valve for each fume hood.

5. Replace heating boiler and air-cooled chiller plant (located at the adjacent Mech/Greenhouse 

Building) with combined HHW/CHW 4-pipe heat pump skid. 

6. Replace HHW and CHW circulators and associated plant, reconnecting to existing piping which 

runs below grade to Building D. 

7. Replace HHW piping within Building D in its entirety (from point of entry to building to heating 

coils). 

8. Replace CHW piping within Building D in it’s entirety (from point of entry to building to AHU 

CHW coils).

Figure 5.3.1.6 - Science D - Site
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ELECTRICAL - BUILDING D

1. Replace obsolete equipment. Obsolete electrical equipment are over 50 years old and passed 

their useful life. Includes the following:

a. Motor Control Center “MCC” 

b. Distribution boards

c. Transformers

d. Specific panelboards within Labs/Classrooms and Electrical rooms.

2. The existing normal power is shared and fed from Bldg E with 500KVA transformer and 1,000A 

switchboard with 700A main breaker. The full building D renovation estimated electrical 

load is 370KVA. The existing building E load is unknown and recommend being metered for 

determination. 

3. There is no generator standby power. Install a new outdoor diesel generator set with a sub-

base fuel tank and housed in a weatherproof sound attenuated enclosure and automatic transfer 

switches. The generator shall be sized to accommodate the following load types:

a. Fume hood exhaust fans

b. Lab freezers and refrigerators

c. Emergency egress lighting and exit signs

4. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. This will provide grounding protection against electric shock risk.

5. Provide each Lab spaces a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space.

6. Provide new distribution boards with surge protection and dry type transformers to support 

the new lab panels. It shall be sized with a power density of 5W/SF and applied to all lab spaces.

7. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment.

8. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

9. Provide new LED lighting fixtures and exit signs.

10. Provide new lighting controls with wireless functionality.

PLUMBING - BUILDING D

1. Replace existing cast iron with hub and spigot fittings sanitary waste and vent system in its 

entirety with cast iron and no-hub couplings.

2. Replace existing borosilicate glass lab waste and vent system in its entirety with polypropylene 

piping with socket-fused joints.

3. Provide a sampling port prior to the lab waste connecting into the sanitary system.
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4. Replace existing domestic cold and hot water distribution piping in its entirety with copper 

piping and soldered joints.

5. Replace existing domestic water heater with electric resistance or heat pump water heaters with 

fully recirculating distribution piping.

6. Provide dedicated lab cold and hot water distribution piping with copper piping and soldered 

joints.

7. Provide dedicated lab hot water heaters of electric resistance or heat pump type with fully 

recirculating distribution piping.

8. Replace lab compressed air and vacuum distribution piping in its entirety with copper piping 

and brazed joints.

9. Replace lab compressed air and vacuum equipment.

10. Feasibility report did not include replacement gas piping.

Architecture and Accessibility

Architecturally, the building will need upgrades to match the renovation work.  Where work is to occur, 

ceilings should be suspension lay-in type at general classroom, hallways, and lab spaces.  Casework 

should be replaced in all areas to receive work.  Casework finishes should align with the programmatic 

use of the space – it would be recommended that all casework inside classrooms/labs in the Science B 

building all be chemical grade resistant similar to SEFA-8.  Walls should be assumed to be painted gypsum 

board unless otherwise noted.

At restrooms to receive work, casework should be solid-surface countertops with drop-in sinks, walls 

should be tiled to a height of 7’-0” with 4x4 tiles, floors should be assumed to be 2x2 porcelain tiles, 

and toilet partitions to be assumed to be phenolic with overhead brace frame type system.  Ceilings at 

restrooms are assumed to be painted gypsum board.

There are no envelope upgrades assumed at Science D as part of this Feasibility study.  As part of meeting 

the latest energy codes, it would be best to upgrade the Science D building envelope to be able to meet 

code required minimums, but the Science D building is mostly glazing systems and would be nearly a 

complete careful removal and replacement to ~85% of the building exterior envelope.  There are some 

minor areas of flat roof at the building, but these are largely covered with mechanical equipment and 

pads.

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 

Buildings should be considered for scale and costs of renovations that may trigger structural upgrades.  

To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 

State Architect (DSA) for this purpose as a starting point that may be amenable to the AHJ.

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 

the cost of Structurally upgrading the Science D building included in this Cost Estimate portion of this 

Feasibility Study.

Regarding Accessibility, in this Phasing strategy under consideration is the interior renovation of the entire 

building.  It is intended that all areas with student access will be upgraded to meet accessibility as much 

as possible and agreed to with the AHJ with the full scope of work.  The California Existing Building Code 
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Figure 5.3.1.6 - Science D

provides guidance to establish priorities for providing accessibility renovation. Similar to the Existing 

Building Code, the California Building Code provides further guidance and establishes the priority of 

accessibility upgrades at renovation work.  See 5.3.1.3 for relevant few excerpts from the current codes 

for consideration.

1. A primary entrance to the building or facility.

a. Parking / Entrances:

i. The main entrance from Accessible parking is on the east side of the Science D building 

as shown in the graphic site below.  The east building entrance enters the building at 

level 1 and appears to be the primary building entrance. The accessible parking area 

is located approximately 300’ feet away near the Forestry and Wildlife building.   The 

accessible parking may require updated concrete flatwork at the parking area as well as 

the path of travel from the parking to the building entrance.

ii. Science D has six (4) existing exterior points of entry to the building with only 3 at grade.  

For the purposes of this Feasibility Study, it should be assumed to add 3 auto-door 

openers.

b. Stairs

i. Science D has one existing stair in the building, and it does not comply with the current 

accessibility code 
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ii. The stairs are steel treads and risers between steel stringers.  The stairs may qualify as an 

item that is technically infeasible to fully update.  The Design Team will need to discuss 

with the AHJ the implications of attempting to bring the existing stairs up to code and 

if there are grounds to come to an agreement for updating.  

iii. For the purposes of this Feasibility Study, we will assume new handrail and guardrails at 

the stair with the existing steel stairs to remain in place.

c. Elevators

i. The existing elevator appears to meet the overall sizes required by the current code.  The 

elevator is located at the south-east end of the building.  The existing elevator should be 

reviewed by the responsible designer to verify access compliance.

ii. The existing elevator provides service to all levels of the building – 3 stops total.

iii. For the purposes of this Feasibility Study, we will assume new finishes within the existing 

elevator cab with updated accessible controls at both side of hallways at each floor - 3 

total.

2. Toilet and bathing facilities serving the area.

a. There are toilet facilities on both levels.  The toilet facilities do not meet all portions of the 

current accessibility code and would need to be renovated within the footprint of their 

current location.  

b. For the purposes of this Feasibility Study, it should be assumed that existing restrooms 

should be renovated at the existing locations as shown on the diagrams – 4 restrooms total 

in this building.

3. Drinking fountains serving the area.

a. There are wall mounted drinking fountains within the hallways mounted on the concrete 

walls. Where provided, drinking fountains shall be replaced with accessible drinking 

fountains mounted at accessible heights.  There may need to be protection at either side 

given that these drinking fountains would protrude into the halls.

b. For the purposes of this Feasibility Study, it should be assumed that a new accessible drinking 

fountain will be located on each floor – 2 total.

4. Public telephones serving the area.

a. Where provided, phones shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that a new phone will be 

provided on each floor – 2 total.

5. Signs.

a. Where provided, signs shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that there will new code 

required signage throughout the building.

Following are building plans that support the Science D accessibility narrative above: 
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Figure 5.3.1.6 - Science D

Figure 5.3.1.6 - Science D
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5.3.2 PHASING STRATEGY 2 - LAB PROTOTYPES

This section is providing fitment plans that document the outfitting for various prototypical labs that 

would fit at these buildings for instances where there may only be targeted funds allocated for specific 

lab and or lab types with these buildings.

These prototype plans are being provided to determine cost on a square-footage basis with consideration 

given to equipment and plan layouts. Sample floor plans for these room types can be found in the 

Appendix, Section 7: Phasing Strategy - Prototypes.

The cost estimating being provided for these prototypes should be ‘general in nature’ and are not to 

thought of as building specific and or related to the MEP systems as updates or necessary changes to MEP 

systems can vary widely depending on building infrastructure, location within a building, and specific lab 

needs as related to building systems.

The prototypical labs documented here are as follows:

• Organic/Inorganic Chemistry

• General Chemistry (Options 1 and/or 2)

• General Physics

• General Biology

• Microbiology

• Anatomy / Zoology

• 24 Person Classroom

• 48 Person Classroom

• Faculty Office

• Part-time Faculty Office

• Faculty Workspace

• Break room

• Conference - Small

• Computer Lab

MEP Systems

MECHANICAL - TYPICAL LAB SPACES

Organic/Inorganic Chemistry

1. Provide 10,100 CFM (7.6 CFM/SF) exhaust air and ventilation air. 

a. Provide (1) 10,000 CFM AHU to serve each chemistry lab or (1) 33,000 CFM AHU to 

serve the three chemistry labs.  AHU is assumed to be roof mounted and provided with 

N+1 redundancy via a fan array fan arrangement.  The 100% OSA AHU will need to be 

provided with new chilled water and heating hot water extensions from the floor below 

to condition the outside air for delivery to the occupied spaces. Provide MERV 8 pre-

filters and MERV 15 final filters. Due to existing services in the Level 5 Ceiling space, roof 

mounted ductwork and new roof penetrations into each lab may be needed.
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b. Provide (2) 10,100 CFM, 15 HP exhaust fans with N+1 redundancy per each lab renovated 

or a manifolded 33,000 CFM fan system providing three fans, each sized at 50% of the 

load or 16,500 CFM.

c. Heating and cooling loads will be increased by 280 BTUH/SF and 40 BTUH/SF respectively 

to condition the additional ventilation air compared with typical labs with 1 CFM/SF.

2. Provide dedicated venturi exhaust air valve for each fume hood.

3. Provide sash control for each fume hood.

4. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

5. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

General Chemistry

1. Provide 3,200 CFM (2.4 CFM/SF) exhaust air and ventilation air. 

a. Provide (1) 10,000 CFM AHU to serve each chemistry lab or (1) 33,000 CFM AHU to 

serve the three chemistry labs.  AHU is assumed to be roof mounted and provided with 

N+1 redundancy via a fan array fan arrangement.  The 100% OSA AHU will need to be 

provided with new chilled water and heating hot water extensions from the floor below 

to condition the outside air for delivery to the occupied spaces. Provide MERV 8 pre-

filters and MERV 15 final filters. Due to existing services in the Level 5 Ceiling space, roof 

mounted ductwork and new roof penetrations into each lab may be needed.

b. Provide (2) 10,100 CFM, 15 HP exhaust fans with N+1 redundancy per each lab renovated 

or a manifolded 33,000 CFM fan system providing three fans, each sized at 50% of the 

load or 16,500 CFM

c. Heating and cooling loads will be increased by 60 BTUH/SF and 10 BTUH/SF respectively 

to condition the additional ventilation air required.

2. Provide dedicated venturi exhaust air valve for each fume hood.

3. Provide sash control for each fume hood.

4. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

5. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

Physics

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air.

2. Provide variable volume pressure independent terminal boxes.

3. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

General Biology

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air.

2. Provide dedicated venturi exhaust air valve for each fume hood.
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3. Provide sash control for each fume hood.

4. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

5. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

Microbiology

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air.

2. Provide variable volume pressure independent terminal boxes.

3. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

Anatomy / Zoology

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air.

2. Provide dedicated venturi exhaust air valve for each fume hood.

3. Provide sash control for each fume hood.

4. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

5. Connect lab controls to BMS. (BMS DDC upgrade will be a separate scope)

ELECTRICAL - TYPICAL LAB SPACES

Organic/Inorganic Chemistry

1. Provide each Lab space with a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where 

these may occur.

2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

3. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality.

General Chemistry

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts installed 

within the space. Note that the existing panelboards are recessed mounted in a concrete wall, making 

renovation and adding new circuits difficult.  All new panel boards shall be installed in new furred 

wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where these may occur.
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2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

3. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality.

Physics

1. Provide each Lab space with a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where 

these may occur.

2. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

3. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

4. Provide new LED lighting fixtures and exit signs.

5. Provide new lighting controls with wireless functionality.

General Biology

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where 

these may occur.

2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

3. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality.
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Microbiology

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where 

these may occur.

2. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

3. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

4. Provide new LED lighting fixtures and exit signs.

5. Provide new lighting controls with wireless functionality.

Anatomy / Zoology

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation – assuming 6-foot lengths where 

these may occur.

2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

3. Outlets shall be GFCI type where it is within 6 feet from sinks, eye wash, shower and other water 

source fixtures. 

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, IT, AV, Security, Fire Alarm and other low voltage systems that require 

120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality.

PLUMBING - TYPICAL LAB SPACES

Organic/Inorganic Chemistry

1. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

2. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

3. Provide gas and lab vacuum piping and connections to (1) fume hood.

4. Provide gas, lab vacuum, and lab air piping and connections to (12) fume hoods.
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5. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

General Chemistry

1. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

2. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

3. Provide gas and lab vacuum piping and connections to (4) fume hoods.

4. Provide lab vacuum, lab air, gas piping and connections to (6) bench-mounted turrets.

5. Provide lab cold water piping and connections to (6) bench-mounted cup sinks.

6. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Physics

1. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

2. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

3. Provide lab cold and hot water piping and connections to sink and lab vacuum and air piping 

and connections to (1) demonstration bench.

4. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

General Biology

1. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

2. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

3. Provide lab cold and hot water piping and connections to sink and lab vacuum and air piping 

and connections to (1) demonstration bench.
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4. Provide gas and lab vacuum piping and connections to (1) fume hood.

5. Provide lab vacuum, lab air, gas piping and connections to (12) bench-mounted turrets.

6. Provide lab cold water piping and connections to (6) bench-mounted cup sinks.

7. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Microbiology

1. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (3) sinks.

2. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

3. Provide lab vacuum and gas piping and connections to (1) demonstration bench.

4. Provide lab vacuum and gas piping and connections to (12) bench-mounted turrets.

5. Provide DI water piping and connections to (6) bench-mounted cup sinks.

6. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Anatomy / Zoology

1. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (3) sinks.

2. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

3. Provide lab vacuum, lab air, and gas piping and connections to (1) fume hood.

4. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.
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Architecture and Accessibility 

Architecturally, buildings will need upgrades to match the renovation work.  However, given the nature 

of the prototype phasing strategy, it is not clear where renovations may occur based on ever-changing 

needs.

For the purposes of this Feasibility Study, we will not address any associated architectural upgrade costs 

outside of the prototype plans. 

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 

Buildings should be considered for scale and costs of renovations that may trigger structural upgrades.  

To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 

State Architect (DSA) for this purpose as a starting point that may be amenable to the AHJ.

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 

the cost of Structurally upgrading the Science A building included in this Cost Estimate portion of this 

Feasibility Study.

Regarding Accessibility, each existing building has accessibility challenges. As stated above, any 

renovation work may need to consider accessibility per both the California Existing Building Code and the 

California Building Code for “alterations” and or more specifically “Alterations affecting an area containing 

a primary function."

For the purposes of this Feasibility Study, we will not address the associated accessibility costs of prototype 

plans.
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5.3.3 PHASING STRATEGY 3 - TARGETED RENOVATION

The last section is intended to describe a possible targeted renovation scenario that the team believes 

is a strong candidate for the first phase of actual renovation work. This renovation would take into 

consideration the associated costs for lab casework and fume hood upgrades, related MEP revisions, 

along with architectural finishes and accessibility issues.  Proposed layouts for these items can be found 

in the Appendix, Section 7 PHASING STRATEGY 3 – TARGETED RENOVATION. Additional information for 

the services can be found in the prototype layouts. This renovation would take into consideration the 

associated costs for lab casework and fume hood upgrades, related MEP revision along with architectural 

finishes and addressing any accessibility issues.

This should be looked at as two possible costing scenarios; a base scenario and an add alternate scenario.

• Phasing Strategy 3 - Tier 3-a will consist of the following spaces in the Science A building: 

 – Organic/Inorganic Chemistry rooms 552 , 555, and 556, CIRM CNRS rooms 453 and 455,  

Anatomy and Zoology rooms 452, 454,  and 456, and Physics rooms 370, 372, 374 A/B.  

• Phasing Strategy 3 - Tier 3-b: add alternate

 – Physics rooms 467 and 475

• Approximate areas of renovations for this Targeted Renovation Strategy by level in Science A.

 – Level 5 4,605 nsf

 – Level 4 5,618 nsf

 – Level 3 3,350 nsf

• The team does want to make note of items that were also considered during discussions and 

meetings during the creation of this document, but are not being incorporated into any diagrams 

nor will be part of the costing effort.  Items immediately below are purely for record for future 

consideration as these renovation projects may evolve after this document has been published. 

1. Currently, room 377 is a faculty office with low partitions that separates it from a research 

lab. This is not an ideal condition per the faculty. The faculty would like this room to be re-

envisioned with full height walls separating the office and the research area.  Alternatively, 

there should be discussions on how this space may be used in the future for future needs 

that are not determined at this time.  Mechanical upgrades to be considered as necessary.

2. It was discussed on more than one occasion that space at the West Gym is underutilized and 

should be considered in possible future expansions and or as temporary swing spaces.

3. Science A room 568 was also discussed as a future renovation candidate.  Final plan here 

was not discussed, but there will likely also need to be Mechanical upgrades considered as 

necessary.
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Science A - Third, Fourth and Fifth Floor program areas for focus of Targeted Renovation:

 (Diagram does not include circulation, secondary areas, and or path of travel)
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Lab Planning

Following is a brief narrative defining the specific areas to receive lab renovation work that align to the 

Phasing Strategy 3 Tier 3-a and Tier 3-b strategies graphically represented in the section prior to this Lab 

Planning portion. There will be additional related renovation work that is described further in the MEP, 

Architectural, and Accessibility portion of this strategy. See Appendix for supporting plan diagrams.

Below are some elaborations on the initial renovation effort as described in the diagrams above:

1. Science A rooms 552, 555, and 556. These three spaces would become Organic/Inorganic 

teaching labs with the see-through teaching style hoods located at the student island benches 

when possible.  These hoods are to be provided with power, gas, vacuum, air, cold water, cupsink 

and drain. Each lab to have a minimum of (1) waste collection fume hood. Student “lockers” are 

drawers assigned to each student. Student lockers are 18” wide cabinets with three drawers per 

cabinet. The goal is to provide enough assigned drawer storage for a minimum of eight (8) class 

sections of 24 students per class section in each room. Locate (4) lab sinks around the perimeter 

of the room with hot/cold water, DI and eye wash. Provide projection screens, instructor’s 

station and demonstration bench. Lighting, casework, and general room finishes are also to be 

upgraded. 

2. Science A rooms 467 and 475 are highly utilized for the Physics program and would remain for 

general physics labs. The computer stations are currently located on the perimeter around the 

room and need to be relocated to the student island benches. The student benches are currently 

at sitting height and should be revised and replaced with standing height benches. Both labs 

467 and 475 labs do not need the current existing amount of sinks, nor do they need the gas 

services, so as the casework and bench tops are replaced, cap all services that were feeding 

legacy outlets. Provide (2) lab sinks with hot/cold water, DI and eye wash units. Provide a Unistrut 

grid mounted at ceiling for suspension of science experiments. Provide projection screens, 

instructor’s station and demonstration bench. Lighting, casework, and general room finishes are 

also to be upgraded.
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3. Science A CiRM Shared Resource Laboratory for Human Stem Cell-Based Modeling (SRL-hSC) 

will occupy rooms 453A, 453, 455, 457, and 457A. Many of the existing walls will remain. A few 

additional walls will be added to create space for research functions. The spaces will comprise 

both teaching and research functions. Rooms 453 and 453A are BSL-2 spaces with lab vacuum at 

the BSCs , power on the walls with emergency power at select locations. Room 455 is a teaching 

lab space with cold water, drain, vacuum and gas at the student and instructor’s bench. For 

additional information, refer to the CiRM Facilities Proposal located as part of the Phasing Strategy 

3 – Targeted Renovation in the Appendix.  Lighting, casework, and general room finishes are also 

to be upgraded at these spaces.

• Notes for CiRM Suite - Shared Resource Laboratories (SRL) for Stem Cell Based Modeling:

 – Room 453 and 453A are BSL-2 spaces. Vacuum at BSC. Power on all walls with emergency 

power in select locations.

 – Under counter refrigerator, freezer, centrifuge are OFOI. Assume BSC, Chem cabinets are 

in contract.

 – Room 455, student and instructor benches to have CW, cupsink, drain, vac, gas.

 – Room 453, 455 have surface mount ESEW stations.

 – For additional information, refer to the CiRM grant and the facility layout in that proposal 

(see Appendix).

4. Science A Room 370 – Physics Instruction to include student benches at standing height with 

power, plus one equipment bench with storage below and also base-cabinet storage around 

the perimeter of the room. Provide (1) lab sink with hot/cold water, DI and eye wash unit and 

a location for soldering with (2) soldering snorkels. Provide projection screens, instructor’s 

station and demonstration bench. Lighting, casework, and general room finishes are also to be 

upgraded.

5. Science A Room 374A – Physics Preparation – Similar to Physics Instruction, dedicated for class 

preparation.  Lighting, casework, and general room finishes are also to be upgraded.
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6. Science A Room 452 – Anatomy Instruction to include a teaching wall  with 36 inch deep storage 

behind the projection screens with open space storage nearer the lower portion of the teaching 

wall to allow for storage of the cadaver tanks. The area above the open storage at the teaching wall 

could consist of framed wall and or casework that is still ground supported with posts spaced to 

allow cadaver storage below.  The student benches to have new power supplies as minimum one 

duplex outlet per bench.  There will be storage around the perimeter for microscopes, models, 

etc. Lighting, casework, and general room finishes are also to be upgraded.

• Notes for Room 452:

 – Power at perimeter walls with some dedicated outlets.

 – Student bench with power, point exhausts (1 per 2 students), and hooks for student 

backpacks.

 – Teaching Wall: sliding, writable boards, with storage behind and below. In Room 452, 

open space below for cadaver tanks.

 – Room 452 to have a projecting compound scope. Room 456 currently has an existing 

one.

 – Room 452 storage need: 24 compound microscopes, 2 dissecting microscopes, mounted 

skeletons, microscope slides, miscellaneous specimen bins, dissecting supplies, drawers 

of human bones.

7. Science A Room 454 Lab Preparation – Similar to Anatomy, dedicated for class preparation.

• Notes for Room 454:

 – Power at perimeter walls with some dedicated outlets.

 – Student bench with power, point exhausts (1 per 2 students), and hooks for student 

backpacks.

 – Teaching Wall: sliding, writable boards, with storage behind and below.

 – Room 454 has 24" deep bench top with glass fronted cabinets, and tall cabinets.

8. Science A Room 456 – Zoology – Similar to Anatomy, except the teaching wall is only 24 inches deep.

• Notes for Room 456:

 – Power at perimeter walls with some dedicated outlets.

 – Student bench with power, point exhausts (1 per 2 students), and hooks for student 

backpacks.

 – Teaching Wall: sliding, writable boards, with storage behind and below.

 – Room 456 storage need: 28 compound microscopes, 28 dissecting microscopes, 

specimens (dry) and jars, aquarium (2x4), skeleton closet.
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MEP Systems

MECHANICAL - TARGETED RENOVATION

Note that if the change in program increases the loads on the MEP systems, then the equipment may not 

be able to be replaced in the same location. An example would be the air handler on Building A that is 

installed at the lowest level of the building may not be adequate for an increase in required air volume.

Note that this targeted renovation includes high CFM demand at the Chemistry, Anatomy, and Zoology 

rooms.  To make the final determination, a field study will need to be performed on the existing AHU 

by the awarded construction team to measure its existing capacity, and the potential to increase the 

capacity of the existing equipment. 

For the purposes of this feasibility study, it shall be assumed that the existing AHU and exhaust fans can 

provide CFM air flow as stated in the room descriptions requirements. For the purposes of this feasibility 

study, it shall be assumed that the existing AHU and exhaust fans can provide CFM air flow for the low 

ventilation programs that do not have high ventilation requirements, such as Physics. High ventilation 

rooms, such as Chemistry, will require either dedicated AHU and or EF systems per room or a central AHU 

and or EF system that serve all the high ventilation rooms.  

Science A - Room 370

Type: Physics

1. Provide 1,360 (1 CFM/SF) exhaust air and ventilation air and associated distribution to supply and 

exhaust air grilles.

2. Provide (2) constant volume snorkel exhausts (200 CFM each) for soldering.

3. Provide variable volume pressure independent terminal boxes.

4. Provide DDC lab controls  for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation. 

Science A - Room 374

Type: Physics Prep Lab

1. Provide 320 CFM (1 CFM/SF) exhaust air and ventilation air and associated distribution to supply 

and exhaust air grilles.

2. Provide variable volume pressure independent terminal boxes.

3. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.
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Science A - Room 467

Type: Physics

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air and associated distribution to 

supply and exhaust air grilles.

2. Provide variable volume pressure independent terminal boxes.

3. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 475

Type: Physics

1. Provide 1,330 CFM (1 CFM/SF) exhaust air and ventilation air and associated distribution to 

supply and exhaust air grilles.

2. Provide variable volume pressure independent terminal boxes.

3. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 452

Type: Anatomy

1. Reconfigure existing low wall exhaust to align with space in-between student benches (typ. 2, 

each handling 650 CFM)

2. Provide 100 cfm downdraft slot exhaust (2 grilles @ 50cfm per grille) for each bench and connect 

to house exhaust run in ceiling to wall chase.

3. Provide 1,900 CFM supply air, exhaust air, and ventilation air and associated distribution to 

supply and exhaust air grilles.

4. Provide variable volume pressure independent terminal boxes.

5. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 454

Type: Anatomy Prep Space

1. Provide 250 CFM (1 CFM/SF) exhaust air and ventilation air and associated distribution to supply 

and exhaust air grilles.

2. Provide variable volume pressure independent terminal boxes.
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3. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 456

Type: Zoology

1. Reconfigure existing low wall exhaust to align with space in-between student benches (typ. 2, 

each handling 650 CFM)

2. Provide 100 cfm downdraft slot exhaust (2 grilles @ 50cfm per grille) for each bench and connect 

to house exhaust run in ceiling to wall chase.

3. Provide 1,900 CFM supply air, exhaust air, and ventilation air and associated distribution to 

supply and exhaust air grilles.

4. Provide variable volume pressure independent terminal boxes.

5. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 552

Type: Organic/Inorganic Chemistry

1. Provide (1) 10,000 CFM AHU to serve each chemistry lab or (1) 33,000 CFM AHU to serve the three 

chemistry labs.  AHU is assumed to be roof mounted and provided with N+1 redundancy via a 

fan array fan arrangement.  The 100% OSA AHU will need to be provided with new chilled water 

and heating hot water extensions from the floor below to condition the outside air for delivery to 

the occupied spaces. Provide MERV 8 pre-filters and MERV 15 final filters. Due to existing services 

in the Level 5 Ceiling space, roof mounted ductwork and new roof penetrations into each lab 

may be needed.

2. Provide (2) 10,100 CFM, 15 HP exhaust fans with N+1 redundancy per each lab renovated or a 

manifolded 33,000 CFM fan system providing three fans, each sized at 50% of the load or 16,500 

CFM.

a. Heating and cooling loads will be increased by 280 BTUH/SF and 40 BTUH/SF respectively 

to condition the additional ventilation air compared with typical labs with 1 CFM/SF.

3. Provide dedicated venturi exhaust air valve for each fume hood.

4. Provide sash control for each fume hood.

5. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.
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6. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 555

Type: Organic/Inorganic Chemistry

1. Provide (1) 10,000 CFM AHU to serve each chemistry lab or (1) 33,000 CFM AHU to serve the three 

chemistry labs.  AHU is assumed to be roof mounted and provided with N+1 redundancy via a 

fan array fan arrangement.  The 100% OSA AHU will need to be provided with new chilled water 

and heating hot water extensions from the floor below to condition the outside air for delivery to 

the occupied spaces. Provide MERV 8 pre-filters and MERV 15 final filters. Due to existing services 

in the Level 5 Ceiling space, roof mounted ductwork and new roof penetrations into each lab 

may be needed.

2. Provide (2) 10,100 CFM, 15 HP exhaust fans with N+1 redundancy per each lab renovated or a 

manifolded 33,000 CFM fan system providing three fans, each sized at 50% of the load or 16,500 

CFM.

a. Heating and cooling loads will be increased by 280 BTUH/SF and 40 BTUH/SF respectively 

to condition the additional ventilation air compared with typical labs with 1 CFM/SF.

3. Provide dedicated venturi exhaust air valve for each fume hood.

4. Provide sash control for each fume hood.

5. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

6. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

Science A - Room 556

Type: Organic/Inorganic Chemistry

1. Provide (1) 10,000 CFM AHU to serve each chemistry lab or (1) 33,000 CFM AHU to serve the three 

chemistry labs.  AHU is assumed to be roof mounted and provided with N+1 redundancy via a 

fan array fan arrangement.  The 100% OSA AHU will need to be provided with new chilled water 

and heating hot water extensions from the floor below to condition the outside air for delivery to 

the occupied spaces. Provide MERV 8 pre-filters and MERV 15 final filters. Due to existing services 

in the Level 5 Ceiling space, roof mounted ductwork and new roof penetrations into each lab 

may be needed.
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2. Provide (2) 10,100 CFM, 15 HP exhaust fans with N+1 redundancy per each lab renovated or a 

manifolded 33,000 CFM fan system providing three fans, each sized at 50% of the load or 16,500 

CFM.

a. Heating and cooling loads will be increased by 280 BTUH/SF and 40 BTUH/SF respectively 

to condition the additional ventilation air compared with typical labs with 1 CFM/SF.

3. Provide dedicated venturi exhaust air valve for each fume hood.

4. Provide sash control for each fume hood.

5. Provide variable volume pressure independent terminal boxes. Controls and actuators on all 

terminal boxes to match the speed of response of the fume hood air valve – fast acting.

6. Provide DDC lab controls for the operation of the room level devices as well as the central AHU, 

EF, chilled water and heating hot water pump systems. The DDC system needs to be capable 

of controlling the noted equipment and be expandable to allow for a future full building BMS 

installation.

ELECTRICAL - TARGETED RENOVATION

Science A - Room 370

Type: Physics

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation.

2. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures. 

3. Provide 120V GFCI receptacles on benches.

4. Provide specialty power at 4 locations, with (2) 208V 1-phase, (1) 208V, 3-phase and (1) 480V, 

3-phase circuits.

5. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

6. Provide new LED lighting fixtures and exit signs.

7. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

Science A - Room 374

Type: Physics Prep

1. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures. 
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2. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

3. Provide new LED lighting fixtures and exit signs.

4. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

Science A - Rooms 452 & 456

Type: Anatomy/ Zoology

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation.

2. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures.

3. Provide 120V GFCI receptacles on benches.

4. Provide 120V GFCI receptacles 20A dedicated circuit at select locations on the perimeter walls.

5. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

6. Provide new LED lighting fixtures and exit signs.

7. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

8. Electrical conduits shall run along in ceiling and down to wall chase spaces for each bench.

Science A - Room 454

Type: Anatomy/ Zoology Prep

1. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures. 

2. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

3. Provide new LED lighting fixtures and exit signs and integrate the lighting controls into the BMS 

system.

4. Provide new lighting controls with wireless functionality.
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Science A - Room 475 (OR 467)

Type: Physics

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation. 

2. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures.

3. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

4. Provide new LED lighting fixtures and exit signs.

5. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

Science A - Room 552

Type: Organic/Inorganic Chemistry

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation.

2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

3. Alternative to combine the lab, HVAC, Plumbing loads to be served by 200A panelboard.

4. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures.

5. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

6. Provide new LED lighting fixtures and exit signs.

7. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

Science A - Room 555

Type: Organic/Inorganic Chemistry

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation.
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2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

a. Alternative to combine the lab, HVAC, Plumbing loads to be served by 200A panelboard.

3. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures.

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, VAV boxes, BMS panels, IT, AV, Security, Fire Alarm and other low voltage 

systems that require 120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.

Science A - Room 556

Type: Organic/Inorganic Chemistry

1. Provide each Lab space a dedicated load center / panelboard rated at 60Amps 208/120Volts 

installed within the space. Note that the existing panelboards are recessed mounted in a concrete 

wall, making renovation and adding new circuits difficult.  All new panel boards shall be installed 

in new furred wall (6” stud) to allow for easier future renovation.

2. Provide new distribution boards and panelboards to serve the new HVAC and Plumbing 

equipment. Refer to Mechanical and Plumbing narratives for the loads.

a. Alternative to combine the lab, HVAC, Plumbing loads to be served by 200A panelboard.

3. Outlets shall be GFCI type where it is within 6 feet of sinks, eye wash, shower and other water 

source fixtures. 

4. Provide new receptacles, disconnect switches and other power connections for special lab 

equipment, appliances, BMS panels, IT, AV, Security, Fire Alarm and other low voltage systems 

that require 120V and higher.

5. Provide new LED lighting fixtures and exit signs.

6. Provide new lighting controls with wireless functionality and integrate the lighting controls into 

the BMS system.
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PLUMBING - TARGETED RENOVATION

Science A - Room 370

Type: Physics

1. Provide lab cold and hot water piping and connections to mixing faucet and lab waste and lab 

vent piping and connections at (2) sinks.

2. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Science A - Room 374

Type: Physics Prep

1. Provide lab cold and hot water piping and connections to mixing faucet and lab waste and lab 

vent piping and connections at (1) sink.

2. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Science A - Room 452, 456

Type: Anatomy / Zoology

1. Provide lab cold and hot water piping and connections to mixing faucet and lab waste and lab 

vent piping and connections at (2) sinks.

2. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Science A - Room 454

Type: Anatomy / Zoology Prep

1. Provide lab cold and hot water piping and connections to mixing faucet and lab waste and lab 

vent piping and connections at (1) sink.

2. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.
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Science A - Room 475 (OR 467)

Type: Physics

1. Provide lab cold and hot water piping and connections to mixing faucet and DI water piping and 

connections to DI faucet at (2) sinks.

2. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Science A - Room 552

Type: Organic/Inorganic Chemistry

1. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

2. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

3. Provide gas and lab vacuum piping and connections to (1) prep fume hoods.

4. Provide gas, lab vacuum, and lab air piping and connections to (12) teaching fume hoods.

5. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.

Science A - Room 555

Type: Organic/Inorganic Chemistry

1. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

2. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

3. Provide gas and lab vacuum piping and connections to (4) prep fume hoods.

4. Provide gas, lab vacuum, and lab air piping and connections to (12) teaching fume hoods.

5. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.
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Science A - Room 556

Type: Organic/Inorganic Chemistry

1. Provide domestic cold and hot water piping, mixing valve, and connections to (1) emergency 

shower/eyewash station.

2. Provide lab cold and hot water piping and connections to mixing faucet, DI water piping and 

connections to DI faucet, and domestic cold and hot water piping, mixing valve, and connections 

to emergency eyewash at (4) sinks.

3. Provide gas and lab vacuum piping and connections to (1) prep fume hoods.

4. Provide gas, lab vacuum, and lab air piping and connections to (12) teaching fume hoods.

5. Replace the existing Borosilicate (glass) lab waste piping with new socket-fused polypropylene 

lab waste piping.  Replace all lab waste piping in the room serving the floor above, the lab waste 

serving the room (floor below) and the vertical Lab Waste and Vent risers 2’ above the floor above 

and 2’ below the affected floor of the renovated room.
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Architecture and Accessibility: - Science A

Architecturally, the buildings will need upgrades to match the renovation work. Where work is to occur, 

ceilings should be suspension lay-in type at general classroom, hallways, and lab spaces. Walls should be 

assumed to be painted gypsum board unless otherwise noted.

Casework should be replaced in all areas to receive work. Casework finishes should align with the 

programmatic use of the space – it would be recommended that all casework inside classrooms/labs in 

the Science A building be chemical grade resistant similar to SEFA-8. Assume Lab grade casework,  SEFA-

8 - wood section, FSC, and meeting CARB guidelines, no urea/formaldehyde – typ.

1. Wood cabinets with p-lam surfaces and epoxy counter tops

 – Rooms 552, 555, and 556 – Chemistry

 – Room 456 – Zoology 

 – Room 452 – Anatomy

 – Room 454 – Lab Preparation 

 – Room 370 – Physics

 – Room 374A – Physics Prep

 – Rooms 467 and 475 - Physics

2. Steel cabinets with p-lam surfaces and epoxy counter tops

 – Rooms 453-457 - CiRM SRL Suite

At restrooms to receive work, casework should be solid-surface countertops with drop-in sinks, walls 

should be tiled to a height of 7’-0” with 4x4 tiles, floors should be assumed to be 2x2 porcelain tiles, and 

effectively full height partitions at all restroom to support All-Gender restrooms as required. Ceilings at 

restrooms are assumed to be painted gypsum board. 

Enough work will be occurring at the roof that the entire roof of the Science A building should be replaced 

as part of the renovation. The current roof is a built-up roof type.  The new roof may want to consider a 

similar type roof as replacement.  Insulation thickness should be increased as much as possible to align to 

current code.  Fall protection guard rail should be added at the roof perimeter as well that are a minimum 

42” above the finished elevation of the roof wherever guardrail is to occur.  There are no other envelope 

upgrades assumed at this building.  There are no additional envelope upgrades assumed at Science A. 

Structural upgrades per California Existing Building Code (CEBC) 317.3.1 for Existing State-Owned 

Buildings should be considered for scale and costs of renovations that may trigger structural upgrades.  

To calculate the replacement cost, it is recommended to follow the guidelines set up by the Division of 

State Architect (DSA) for this purpose as a starting point that may be amenable to the AHJ.

Analysis of the existing structure of this building was not included in this Feasibility Study and nor was 

the cost of Structurally upgrading the Science A building included in this Cost Estimate portion of this 

Feasibility Study.
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Regarding Accessibility, in this Phasing strategy under consideration is the interior renovation of the top 

three classroom levels of Science A and not the lowest level. A new direct accessible elevator to connect 

the bottom two levels of the Science A building is not being proposed in this costing strategy; only 

the existing elevator at its current location is being proposed to be updated with new updated interior 

elevator cab, accessible controls, and necessary signage is being proposed.

It is intended that all areas with student access will be upgraded to meet accessibility as much as possible 

and agreed to with the AHJ with the full scope of work. The California Existing Building Code provides 

guidance to establish priorities for providing accessibility renovation. Similar to the Existing Building 

Code, the California Building Code provides further guidance and establishes the priority of accessibility 

upgrades at renovation work.

See 5.3.1.3 for relevant few excerpts from the current codes for consideration.

Following are building plans that supports the Science A accessibility narrative above: 
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Science A:

1. A primary entrance to the building or facility:

a. Parking / Entrances:  

i. The north building entrance enters the building at the “Fourth floor”, actual floor level 

3.  The north building entrance seems to be the primary as this building entrance does 

have an auto door opener, albeit an older model with non-accessible controls and is 

located near the interior elevator.  The north entrance is around 150’ from the accessible 

parking and will require updated concrete flatwork at both the parking areas but also as 

well as the path of travel from the parking to the building entrance.

ii. Science A has six (6) existing points of entry to the building. For the purposes of this 

Feasibility Study, we will assume to add one auto door-operator at the main entry from 

the north accessible parking to permit entrance to the building. 

iii. See north entrance location in diagram immediately following with a connection to the 

intended accessible parking along Laurel Drive

Figure 5.3.3.1 - Science A
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b. Stairs

i. Neither of the existing stairs fully meet today’s current accessibility code.  The stairs are 

both cast in place concrete with only one of the two meeting rise/run requirements.  

The stairs may qualify as an item that is technically infeasible to fully update.  The 

Design Team will need to discuss with the AHJ the implications of attempting to bring 

the existing stairs up to code and if there are grounds to come to an agreement for 

updating.   

ii. For the purposes of this Feasibility Study, we will plan to create an accessible path 

of travel between the building entrance and the areas of remodel.  With this, we will 

assume new handrail and guardrails to be replaced at the East stair only between Levels 

2- 3 and Levels 3-4, since renovation work is only occurring on Levels 2, 3, and 4 (signed 

as Floors 3,4, and 5). 

c. Elevators

i. For the purposes of this Feasibility Study, we will assume new finishes within the existing 

elevator cab with updated accessible controls at both side of hallways at each floor (3 

floors total) and within the elevator. However, due to the existing concrete walls that 

define the elevator shaft, the small footprint within the cab will need to remain.

ii. The Design Team will need to discuss with the AHJ the implications of attempting to 

bring the existing elevator up to current code as stated to determine if this is acceptable. 

2. Toilet and bathing facilities serving the area:

a. There are toilet facilities on Levels 2, 3 and 4.  It is possible that the AHJ may accept an 

approach to only locate accessible restrooms on every other floor, so that no person would 

be more than one level away from an accessible restroom.

b. With the scale of this renovation and already imperfect connectivity/accessibility between 

floors, this last Phasing Strategy 3 – Target Renovation should assume to renovate restrooms 

on Levels 2, 3, and 4.  The assumption for this Feasibility Study is that restrooms would be 

renovated at their current footprint.  This should be studied as part of the final design with 

the AHJ. 

c. The existing binary restrooms should be considered to become a single combined all-

gender restroom where they occur to maximize the available footprint without impacting 

adjacent areas where possible. Partitions should be full height at water-closet fixtures.  Floor 

plans will need to be evaluated to determine final plumbing occupant loads to determine 

the code required amount of fixtures.  Typically when renovating buildings of this era, it is 

not uncommon that the toilet fixture counts may not align with the current code, especially 

after meeting current accessibility clearances.  If the final toilet fixtures do not align with the 

current code, the AHJ may accept a reduced fixture count at the renovated building.
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3. Drinking fountains serving the area:

a. There are wall mounted drinking fountains within the hallways mounted on the concrete 

walls.  Where provided, drinking fountains shall be replaced with accessible drinking 

fountains mounted at accessible heights.  There may need to be protection at either side 

given that these drinking fountains would protrude into the halls. 

b. For the purposes of this Feasibility Study, it should be assumed that a new accessible drinking 

fountain will be provided on floors receiving renovation work – 3 total.

4. Public telephones serving the area:

a. Where provided, phones shall be replaced and installed to meet accessibility requirements. 

b. For the purposes of this Feasibility Study, it should be assumed that a new phone will be 

provided on floors receiving renovation work – 3 -total. 

5. Signs:

a. Where provided, signs shall be replaced and installed to meet accessibility requirements.

b. For the purposes of this Feasibility Study, it should be assumed that updated signage will be 

provided on floors receiving renovation work – 3 floors – total.

6. Hallways:

a. Full renovation of the hallways may be required to provide the replacement of the ceiling as 

well as all fixtures and finishes in the hallways so that there is uniformity within the hallways.

b. Additionally, since the existing electrical panels are embedded in the concrete, there is a 

likelihood that these will not be acceptable for the renovation work with increased electrical 

loads and current codes.  With this, it should be noted to add a full-height 6-foot length of 

furred out wall in the hallways to house new electrical panels at the following locations:

 – Organic/Inorganic Chemistry 552, 555, & 556

 – Physics Room 370 and 475 or 467

 – Anatomy/Zoology Rooms 452 & 456
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5.4 SYSTEMS ALIGNMENT - ICT (AV, IT AND SECURITY)
This Information & Communication Technology (ICT) Report is organized by the systems to better inform 

Cal Poly Humboldt of the priorities and feasibility of the renovation for the four science buildings. The 

goal is to provide Cal Poly Humboldt students with a technology enriched environment to facilitate the 

educational goals of the university.

As “the fourth utility,” ICT is an essential component of the core enterprise – not merely a productivity 

enhancer, but rather one of the central drivers for daily functions from activities to core services that the 

community provides. Student satisfaction, compliance requirements, and regulatory demands are core 

to the technology requirements. As more applications critical to the overall experience and operation of 

a facility move to the building’s network, reliable networks must be a top priority. A network’s reliability, 

redundancy, disaster recovery, and security are crucial to the continued successful education and high 

quality of services throughout the campus.

Furthermore, as the Internet of Things (IoT) progresses, new devices will continually be added to the 

network – research systems, data sharing, building automation, wearable devices, and more. These 

connected “things” are now able to communicate and share powerful data to support meaningful 

analytics that ultimately can lead to improving the student's experience. This is especially true from a 

facilities and operations perspective as high performance and intelligent buildings require more of these 

devices.

5.4.1 SUMMARY

The following sections will lay out recommendations for AV, IT and security for the four buildings (Science 

A, Science B, Science C and Science D). Our recommendations are based on the following criteria:

• The California State University Telecommunications Infrastructure Planning (TIP) Standards 

(Edition 5.1 March 2022)

• Electronic Industry Association (EIA)

• Telecommunications Industry Association (TIA)

• Institute of Electrical and Electronics Engineers (IEEE)

• Building Industry Consulting Services International (BICSI)

• The Audiovisual and Integrated Experience Association (AVIXA) 

• Crime Prevention Through Environmental Design (CPTED)

Close coordination will be needed during design and construction since many of the building’s functions 

will continue throughout the renovation process. It is critical that the existing network and cabling remain 

in place while the new system is being installed. Not until the work is complete can the existing cabling 

be removed. This means that parallel cabling and equipment will need to be installed and consideration 

for space will be critical.

SECTION 5: PHASING STRATEGIES
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Due to the nature of these buildings, it is important to not just plan for the current design but take into 

consideration future renovations. Equipment like cable tray, conduit and boxes and other infrastructure 

should be sized and located to consider future renovations. This will be closely coordinated with Cal Poly 

Humboldt during the design phase.

5.4.2 AUDIOVISUAL

5.4.2.1 INTRODUCTION

Current and future students come to expect technology rich spaces in all aspects of their life and most 

importantly in their learning environments. Active Learning, hybrid learning, Bring Your Own Device 

(BYOD), and wireless screen sharing are just a few of the techniques that students are expecting in the 

classroom. The current AV in the ABCD Complex is in need of a complete technology refresh. As the plans 

for each building are developed it is crucial that the AV is taken into consideration. Below are the spaces 

that are expected in these buildings and the technology that will be required to support the educational 

goals. It is extremely important to maintain and update audiovisual equipment--it is crucial for seamless 

operations, especially in today’s educational environments. 

5.4.2.2 TEACHING LABS (CHEMISTRY, PHYSICS, BIOLOGY, CADAVER, AND ZOOLOGY):

On day one, technology might not be needed in all labs but future consideration should be given to 

provide infrastructure (conduits, boxes, power and data) for future AV equipment. This could include the 

following: 

• Flat panel displays (this could include one or more locations depending on the layout of the labs)

• Overhead voice lift and program audio system

• An ADA compliant assistive listening system

• Cameras and microphones to both capture lectures and for distance learning

• Wireless connectivity will be provided to allow both students and instructor to share content on 

their devices 

• Equipment rack location

• Room scheduling panel

5.4.2.3 LECTURE CLASSROOOMS (SCIENCE B)

In the Science B building there is currently (2) lecture system classrooms that are in need of a technology 

refresh. Below is a list of systems and equipment that will be needed in each classroom: 

• Dual motorized projection screens and ceiling mounted projectors

• An instructor’s station will be used for laptop inputs and touch panel control for the AV system

• A voice lift and program audio system will be provided both in the ceiling and wall mounted 

speakers
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• An ADA compliant assistive listening system 

• Cameras and microphones to both capture lectures and for distance learning 

• Wireless connectivity will be provided to allow both students and instructor to share content on 

their devices 

• Equipment for the space will either be located in the instructor station or in a rack room.

• Room scheduling panel

5.4.2.4 COMPUTER LAB:

The computer labs will function similarly as the Teaching Labs and will have the following equipment: 

• Flat panel display locations

• Overhead voice lift and program audio system

• An ADA compliant assistive listening system will be provided

• Cameras and microphones to both capture lectures and for distance learning

• Wireless connectivity will be provided to allow both students and instructor to share content on 

their devices  

• Equipment rack location

• Room scheduling panel

5.4.2.5 HUDDLE ROOMS:

Huddle rooms will allow for students to collaborate with one another with the help of technology. Each 

room will have a flat panel display with a video conferencing enabled sound bar. Control for the room will 

come for a wall mounted button panel. Wireless connectivity will be provided to allow both students and 

instructor to share content on their devices. Rooms should be equipped with room scheduling panels for 

ease of reserving and checking availability.

5.4.2.6 COMMON AREAS AND LOBBIES:

During design it will be determined if Cal Poly Humboldt has any need for digital signage locations 

throughout the buildings. If not needed on day one, infrastructure could be provided for future displays to 

be installed. These displays could showcase research, student organization activities, or announcements 

pertaining to that particular building and departments.
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5.4.3 TELECOMMUNICATIONS

5.4.3.1 INTRODUCTION

The current condition of the existing telecommunication infrastructure warrants a complete refresh. The 

telecommunications infrastructure includes data cabling (fiber optic and copper), telephone cabling, 

pathways (conduit and cable tray), outlets, faceplates, patch panels, terminal blocks, backboards, network 

equipment racks, network equipment cabinets, cable terminations and cable testing. The following is a 

description of the components of the Telecommunication Infrastructure and what is recommended to be 

replaced for the science buildings

5.4.3.2 TELECOMMUNICATION PATHWAYS

New data outlets will be provided with a 4” square by 3” deep box with a single gang mud ring. Each box 

will have a minimum of a ¾” conduit routed up to an accessible ceiling space. Where cables penetrate 

through walls, conduit sleeves with bushings on both ends, will be provided. All penetrations through 

fire rated walls will be fire stopped. Conduit sleeves will be sized to be filled with cables to no more than 

40 percent of the cross-sectional area of the conduit. For rooms where existing outlets can be reused, 

new cabling and outlets will be installed in existing conduit and boxes to reduce cost and renovation 

disruption. 

It is CSU’s preference to install all cabling in wire mesh cable tray. Due to the existing conditions and 

crowded ceilings, new cable tray might not be feasible in all locations. This will be carefully examined 

during design. If new cable tray can be installed it would be a minimum of 4” deep x 12” wide will be 

provided and supported from the structural structure with a minimum of 3/8” diameter threaded rods 

to support the horizontal and backbone communications cables along the main pathways above the 

suspended ceiling space. In finished spaces without a suspended ceiling, a minimum of 4” deep x 12” wide 

solid bottom cable tray instead of wire mesh cable tray will be provided. Cable trays will be sized to be 

filled with cables to no more than 50% of the cross-sectional area of the cable tray. Where the cable tray fill 

ratio exceeds 50% of the cable tray cross-sectional area, a larger cable tray will be provided. Engineering 

for exact seismic requirements will be required. No J Hooks will be allowed unless for short distances. A 

minimum of 12 inches of free access shall be provided and maintained above the cable trays and along 

one side of the cable trays. This is ideal but it is understood that not all spaces within these buildings 

can accommodate cable tray due to ceiling space or type. Cable tray will be used where available and 

conduit or other methods will be used in other situations. In all cases, planning for the future is extremely 

important and will be taken into account during design.

5.4.3.3 TELECOMMUNICATION SPACES

We assume that the existing incoming service into the building will remain unchanged. The MDF could 

be relocated within the building but is not recommended due to cost and complexity. Each room will be 

evaluated to determine if the room needs to increase in size to accommodate the new equipment racks, 

future expansion and other equipment in the room. 

All of the walls of the telecommunications rooms will be constructed from drywall deck to deck.  All walls 

will be covered from the floor to a minimum height of 8’-0” above the floor with 3/4-inch exterior AC grade 
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flame retardant plywood and painted a high gloss white with two coats of fire-resistant paint ensuring 

that one of the labels noting the type of plywood is preserved. Reserve a minimum of 12” dedicated space 

in front of the walls to accommodate equipment being mounted to the wall. 18” wide ladder racking 

cable tray will be provided and supported from the structure above with 3/8” diameter threaded rods 

over the equipment racks and the side walls to support the horizontal and backbone communications 

cables through-out the Telecommunications Room.

Due to the age of these buildings, the existing HVAC system for all the IT rooms will need to be evaluated 

to determine if it meets the current TIP standards. All telecommunications rooms must be maintained 

between 60° and 85°F. The relative humidity range must be between 30% and 60%.

For all Telecommunications Spaces, any pipe or duct system foreign to the room installation must not 

enter or pass through the room. Foreign piping such as water pipes, steam pipes, gas pipes, sanitary 

waste pipes, roof drains, AC ducts, and other unrelated piping containing liquids or gases are not installed 

or pass through any telecommunications spaces. Sprinkler piping shall not be routed through the room 

unless it serves to protect the installation. The rooms shall not be shared with electrical equipment, 

heating/ventilating and air conditioning equipment, fire detection systems, or other mechanical systems 

unless these systems are specifically needed and dedicated to support the room and its functions. If 

any of the aforementioned piping is required for these rooms, 4” drip trays shall be provided with a leak 

detection alarm tied to the building controls system.

5.4.3.4 TELECOMMUNICATION BONDING AND GROUNDING

The existing bonding and grounding system will be evaluated and determined if any new components 

will be needed to meet current standards and codes. The following is what will be provided if updates are 

needed. 

The MDF Room will contain a Telecommunications Primary Bonding busbar for providing a central 

location for bonding all telecommunications equipment per the TIA-607-D Generic Telecommunications 

Bonding and Grounding (Earthing) for Customer Premises, local codes, California State University TIP 

Standards, and National Electrical Safety Code.

The Telecommunications Primary Bonding busbar shall consist of a predrilled copper busbar with TIA-

607 standard sizing and spacing. It will have minimum dimensions of ¼ inch thick, 4 inches wide, and 

the length shall be a minimum of 23 inches. The bonding busbar will be insulated from its support by 

a minimum of a 2-inch separation. Building structural steel (beams and/or columns) within 6 feet of the 

bonding busbar shall be bonded to the bonding busbar with a minimum of a 6 AWG copper conductor.

Each IDF will contain a Telecommunications Secondary Bonding Busbar for providing a central 

location for bonding all telecommunications equipment in the room per the TIA-607 standard. The 

Telecommunications Secondary Bonding Busbar will consist of a predrilled copper busbar with TIA-607 

standard sizing and spacing. It shall have minimum dimensions of ¼ inch thick, 2 inches wide, and the 

length shall be a minimum of 12 inches. The bonding busbar shall be insulated from its support by a 

minimum of a 2-inch separation. Building structural steel (beams and/or columns) within 6 feet of the 

bonding busbar shall be bonded to the bonding busbar with a minimum of a 6 AWG copper conductor.
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Racks within the Telecommunications Rooms will have a horizontal Rack Bonding Busbar installed in the 

top of the rack/cabinet in RU 45 to provide effective bonding of the rack to the Primary bonding busbar 

or Secondary Bonding Busbar and provide a central location for the bonding of all telecommunications 

equipment located in the rack per the TIA-607 standard. The busbar will consist of a pre-drilled copper 

busbar with TIA-607 standard sizing and spacing. The Rack Bonding Busbar will be bonded to the 

Telecommunications Primary Bonding busbar or Telecommunications Secondary Bonding busbar in the 

room with a minimum of a 6 AWG copper conductor. Rack mounted IT equipment with integral bonding 

terminals will be bonded to the Rack Bonding Conductor (RBC) or to a vertical/horizontal Rack Bonding 

Busbar (RBB).  An RBC is a bonding conductor from the rack or RBB to the TEBC. Each cabinet or equipment 

rack will have a suitable connection point to which the bonding conductor can be terminated. Properly 

sized listed two-hole compression lugs or listed terminal blocks with two internal hex screw or equivalent 

torque characteristics shall be used at the connection point.

The Telecommunications Primary Bonding Busbar and Telecommunications Secondary Bonding Busbars 

will be bonded to the building grounding electrode system with a bonding backbone cable that is a 

minimum of a 3/0 AWG stranded copper conductor. The building structural steel shall not be used as a 

replacement for the bonding backbone cable.

Cable tray and/or Ladder racking will be bonded to the Primary Bonding Busbar or Secondary Bonding 

Busbar with a minimum of an insulated #6 AWG stranded copper conductor and connectors designed 

for the specific purpose. Bonding of other telecommunications equipment in the Telecommunications 

Rooms to the bonding busbars will be executed as required by the equipment manufacturer.

5.4.3.5 TELECOMMUNICATION EQUIPMENT RACKS

It is assumed that all new racks will be required in all telecommunications spaces in  all four buildings. 

All new racks and cabinets will have an equipment mounting width of 19 inches and height of 45 RUs. 

Overall height will be 84 inches and width shall be 24 inches with a capacity of 2,500 lbs and meet seismic 

requirements Racks will be 2-post and quantity of racks within a room will depend on current future 

expansion of the area it is serving.

Power to the equipment racks will be located at the cable tray and power type/receptacles will vary based 

on the rack requirements. Electrical requirements for telecommunications rooms include a minimum 

of 100 amp dedicated electrical service panel.  Exact outlets needed will be coordinated with Cal Poly 

Humboldt during the design process.

Power Distribution Units (PDUs) and Uninterruptable Power Supplies (UPSs) shall be provided per the TIP 

Standards.
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5.4.3.6 STRUCTURED CABLING - HORIZONTAL CABLING

It is assumed that all existing horizontal cabling will be replaced with new CAT6 or CAT6A cabling. Most 

outlets will consist of a minimum of two (2) Category 6UTP LP rated cables to each work area outlet for 

voice and/or data. Each work area outlet will be provided with two (2) 8-position 568B RJ45/Category 6 

jacks. The following indicates the data requirements in the following common space types.

• Offices

 – Each office will have a minimum of (2) telecommunications outlets with a minimum of (3) 

Data ports per outlet. Outlets will be located on opposite walls. 

 – Larger offices and open suites will have more outlets depending on the layout and needs. 

 – Open offices and cubicle areas will have a minimum of (1) telecommunications outlet with a 

minimum of (3) data ports for each work space. 

• Conference Rooms

 – If the room is smaller than 12’x12’ then it will be designed in a similar fashion as an office. 

Depending on the AV in the room, more outlets will be added to support the technology in 

the room. 

 – Rooms that are larger than 12’x12’ shall have one or more floor boxes. 

• Instructional Areas

 – Outlets will be provided to support students, facility, AV, specialty equipment and other 

needs determined during the design process. 

• Other Spaces

 – Careful coordination will occur between designers, users, and facility personnel to determine 

the location and quantity of outlets needed throughout the buildings.

5.4.3.7 COAXIAL CABLE SYSTEMS

CSU campuses have been phasing out the need for coaxial cable systems throughout their campuses 

but there are still needs within many buildings. During design it will be determined if a new coaxial cable 

system will be needed. If it is needed, below describes what will be required.

All campuses are equipped with a single service entrance for TV service. This system is converted to 

optical and distributed throughout the campus via fiber optic cabling. In each building, the fiber is 

then converted back to coax to feed the individual rooms within each building. The exact details of the 

distribution within the building are determined on a case-by-case basis and will be coordinated with Cal 

Poly Humboldt during design.
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5.4.3.8 STRUCTURED CABLING - BACKBONE CABLING

Telecommunications services will be provided through existing campus connections. Existing backbone 

cable between IT rooms will be evaluated and determined if new cabling is to be provided. If new cabling 

is needed, below describes what is required:

Cooper Backbone Cabling

The cooper backbone cabling shall be the following:

• Shielded

• CMR (riser) rated

• 24 AWG with staggered twist and a mutual capacitance of not more than 19 nF per 1000 feet

• Quantities of pairs will be determined during design. 

Fiber Optic Backbone Cabling

Single mode and multimode fibers will be installed between the MDF to all IDFs. A minimum of 48-strands 

of singlemode and 48-strands of multimode cabling will be installed so that they “home-run” from MDF 

to IDFs without splices. The cables will be run in innerduct to protect the cables and must be OFNR or 

OFNP rated, tight buffered, and fan-out. The cables must have 900 µm buffer and meet performance 

characteristics as defined in ANSI/ICEA S-83-596. 

Wireless Networks

A new wireless network will be designed in all buildings. All new wireless access point locations will have 

(2) CAT6A cables terminated on modular jacks on outlets mounted depending on the ceiling conditions. 

Outlets will be located based on coordination with CPH’s IT department for both coverage and bandwidth 

needs.  Exterior coverage will also be discussed during design.

5.4.4 ELECTRONIC SECURITY

5.4.4.1 SUMMARY

Based on the existing security system it is recommended that a new electronic security system is provided 

that meets the current CSU standards and the needs of the university. During the design Crime Prevention 

Through Environmental Design (CPTED) principles will be used to provide students and faculty a safe 

learning environment. CPTED plays a crucial role in enhancing safety on college campuses. By focusing 

on the physical environment, CPTED aims to discourage criminal activity and promote a sense of security 

for everyone. Here’s why it matters:

• Reducing Crime Risk: CPTED focuses on creating a physical environment that discourages criminal 

activity. Strategies such as proper lighting, natural surveillance, and thoughtful landscaping help 

reduce the risk of crimes occurring on campus.

• Enhancing Perceived Risk: Studies show that the top deterrent for criminal activity is the likelihood 

of getting caught. CPTED strategies enhance the perceived risk of detection and apprehension, 

making offenders less likely to commit crimes or succeed in doing so2.
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• Student Retention and Attraction: Attractive campuses influence students’ decisions when 

choosing a school. By implementing CPTED principles, colleges can maintain a pleasant aesthetic 

while ensuring safety, which contributes to student retention and recruitment.

For these buildings a new card access system and video surveillance system is recommended. Below are 

descriptions of what will be provided.

5.4.4.2 ELECTRONIC SECURITY - ACCESS CONTROL AND INTRUSION DETECTION

An Access Control system will provide card access at entry and exit points of the building and other 

building locations as required per the CSU and Cal Poly Humboldt standards. Card readers will be 

mounted to allow entrance into the facility without any interference. Locations include flush mounted on 

the exterior of the building if no ADA operator is present, or on a pole or bollard where an ADA operator 

is required. 

The following locations will be planned to have access control readers:

• All exterior doors except for those where student access is prohibited such as outside access to 

mechanical rooms

• In instances where a card cannot be added due to egress requirements, stairwell to the corridor 

doors may be secured as an alternative.

• Telecommunication Rooms

• Other locations as deemed necessary during the design process.

The access control system will allow select doors and entryways that are electronically controlled either 

with a card reader or through software to be on a schedule that will permit the free passage of students, 

visitors and staff as determined by the university.
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5.4.4.3 ELECTRONIC SECURITY - VIDEO SURVEILLANCE

A system of fully integrated security cameras will monitor the public-use areas of the building. The camera 

types are standardized on IP-based units and are planned to be fixed. The field of view of the cameras will 

vary depending upon the location of the installation.  Camera housing will be primarily domes with other 

housing provided based on environment, architectural goals, or space limitations. Five feet of Category 6 

Cable will be provided at each location that can be coiled above an accessible ceiling, if it is a hard ceiling, 

the cabling will terminate at a junction box.

The following locations are planned for cameras where and as applicable:

• Access Controlled entrances/exits 

• Back of house entrances/exits

• Corridors 

• Common areas 

• Point of sale systems

• Chemical storage rooms

• Other storage areas deemed critical 

5.4.4.4 ELECTRONIC SECURITY - OTHER SYSTEMS

The following security systems or products are not currently planned and may require further discussion 

as the design progresses:

• Duress Alarm / Panic Button

• Motion Sensors

• Glass Break Sensors

• Code Blue / Emergency phones
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5.5 SYSTEMS ALIGNMENT - LIGHTING DESIGN 
New lighting for the Science Complex ABCD seeks to reinforce a high level of efficiency and simplicity. 

To this end, lighting will focus primarily on illumination for the highly functional requirements of the 

spaces while offering flexibility for various scenarios. Lighting systems will also aid in the user experience 

with added focus on common areas and clarifying wayfinding throughout. Light fixture selection will 

also consider visual comfort, maintenance, economic value, and sustainability. Renovations shall consider 

Title 24 requirements for necessary upgrades to controls and light fixture replacement and upgrades. 

Renovations to one space may result in required updates to other spaces and/or building control systems.

5.5.1 GENERAL INTERIOR LIGHTING SYSTEMS

Any new lighting systems and controls for the interior spaces throughout the building will target the 

following attributes:

• Luminaires throughout the buildings will be LED type, 3500K CCT, 90 CRI, with lumen packages 

selected to provide light level in accordance with the recommendations of the Illuminating 

engineering Society of North America (IESNA) handbook and recommend practice guides and 

local ordinances.

• All new lighting shall be LED with dimmable drivers.

• Storage and unfinished areas will be provided with 2’ x 4’ standard lensed troffers or industrial 

type strip fixture.

• Emergency egress lighting: selected light fixtures shall be connected to the generator system to 

provide egress lighting along the egress paths in accordance with the California building code. 

1.0 FC average, 0.1 FC minimum, 40:1 uniformity ratio.

• Illuminated exit signs will also be used along the path of egress, allowing a sign to be seen at 

any one time. Exit signs will be LED and UL listed with red lettering and an operating voltage of 

277-volts.
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Illumination Design Criteria:

Lobbies and Entries:

Building lobbies and entries shall employ a multi-level lighting system to provide required functional 

lighting levels, articulate specific ceiling and wall surfaces, reinforce intuitive wayfinding, and provide 

accent for special programmatic elements such as donor walls, information walls, and art pieces. Recessed 

small aperture louvered downlights provide functional light levels. Continuous linear with mitered 

corners accent architectural ceilings. Recessed continuous perimeter coves and recessed asymmetric wall 

wash fixtures highlight strategic wall surfaces.

Collaboration:

Various informal collaboration areas will utilize low profile recessed downlights for general lighting. 

Continuous recessed linear fixtures provide functional illumination. Architecturally concealed continuous 

cove lighting will provide indirect accent for strategic wall surfaces.

Large Lecture:

The premier lecture space will utilize a multi-level lighting system to provide general lighting levels, 

presentation capabilities, and future flexibility. Functional lighting will utilize a pattern of suspended 

direct indirect lighting. Recessed asymmetric wall wash lighting will highlight perimeter teaching walls.

Computer Lab:

The classrooms will employ direct-indirect linear pendants with high performance widespread indirect 

distribution. Separate control will be provided for direct and indirect light components. Additional 
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teaching walls will be illuminated with recessed asymmetric wall wash fixtures.

Work Room:

Linear recessed light fixtures provide general lighting to the space. Under cabinet lighting will be provided 

to increase function light levels at counter/task plane.

Kitchenette/Breakroom:

Linear recessed light fixtures provide general lighting to the space. Under cabinet lighting will be provided 

to increase function light levels at counter/task plane. Additionally recessed wall wash fixtures will accent 

strategic walls.

Classroom:

Continuous pendant direct indirect light fixtures will provide ambient and task lighting at desks. Teaching 

walls will be illuminated with recessed linear wall wash fixtures and controlled from separate switch.

Conference:

Recessed louvered linear fixtures will provide functional task illumination at the table. Perimeter walls will 

be uniformly washed with recessed baffled wall wash fixtures.

Huddle:

Wall mounted direct and indirect light fixtures will provide task illumination on work surface as well as 

ambient fill light on ceiling. Baffled downlights will provide additional light as needed.

Private Office:

A task-ambient lighting approach will be utilized to reduce energy and provide individual control. The 

ambient system will be comprised of pendant mounted direct/indirect LED fixtures. Furniture mounted 

LED under-cabinet task light fixtures will provide elevated lighting levels at the work plane.   

Open Office:

A task-ambient lighting approach will be utilized to reduce energy and provide individual control. The 

ambient system will be comprised of pendant mounted direct/indirect LED fixtures. Furniture mounted 

LED under-cabinet task light fixtures will provide elevated lighting levels at the work plane.  

Labs:

A task-ambient lighting approach will be utilized for lab spaces. The lighting system for this space will 

primarily utilize direct/indirect pendants centered between benches to provide the ambient lighting 

layer. The task system will vary depending on the lab bench type. For typical lab benches, under-cabinet 

LED task lights will be used to enhance lighting levels at the work plane. For open benches recessed 

adjustable spot fixtures located in the ceiling directly above the bench will provide enhanced lighting 

levels.

Lab Support:

Lab support spaces will utilize continuous recessed linear fixtures or recessed 2x2 troffers for functional 

illumination.
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Corridors:

The hallways employ recessed downlights for general illumination. Classroom entry alcoves will be 

accented with asymmetric linear wall wash fixtures for wayfinding and vertical brightness.

Restrooms:

The restroom will employ continuous perimeter recessed wall slot lighting for general illumination. 

Downlights will provide additional lighting where needed.

Storage:

Standard strip light fixtures will be provided where no ceiling occurs. Recessed lensed linear fixtures will 

be provided where ceilings are placed.

Stair:

Secondary stairs will utilize surface mounted linear lighting at landings for functional illumination of stair 

tread.

5.5.2 BUILDING SPECIFIC CONSIDERATIONS

Each building presents unique existing conditions and attributes that may result in modifications to 

recommended lighting strategies. Consider the following items for each building when applying the 

previously mentioned space specific lighting systems:

Building A:

Several spaces do not have access to daylight and views. Regularly occupied spaces without access to 

daylight shall employ additional lighting systems. Consider vertical wall accent at exterior walls with 

either strategic wall wash lighting or backlit panels to enhance connection to the exterior.

Building B:

Ceilings are low throughout Building B. When evaluating applicable lighting strategies, emphasis shall 

be made on accenting perimeter surfaces and recessing lighting with shallow housings. Pendants and 

ceiling surface mounted lights shall be avoided to maximize openness of space. Wall mounted fixtures 

can be considered to add supplemental indirect light to enhance the perception of the ceiling height.

Building C:

Some ceilings are low throughout Building C. When evaluating applicable lighting strategies, emphasis 

shall be made on accenting perimeter surfaces and recessing lighting with shallow housings. Pendants 

and ceiling surface mounted lights shall be avoided to maximize openness of space. Wall mounted fixtures 

can be considered to add supplemental indirect light to enhance the perception of the ceiling height.

Building D:

Some spaces in Building D have unique vaulted ceilings. While pendant mounted direct/indirect 

functional lighting is still possible, implementation of additional task lighting needs to be integrated 

at bench shelves or pendant mounted if no shelves occur at benches. Daylight entering in clerestory 

windows in the vaulted spaces needs to be accounted for in lighting design and daylight harvesting 

control strategies.
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5.5.3 EXTERIOR LIGHTING SYSTEMS

The lighting systems and controls for the exterior will target the following attributes:

• Exterior lighting design should reference any campus master plans available at the time of 

design for specific lighting guidance.

• Fixtures throughout the site and building exterior will be LED type, 3000K CCT, with lumen 

packages selected to provide light level in accordance with the recommendations of the 

Illuminating Engineering Society of North America (IESNA) handbook and recommended 

practice guides and Local Ordinances.

• All exterior light fixtures must utilize marine grade materials, copper free alloys, fully gasketed 

IP65 enclosures, marine rated powder coating, and stainless-steel hardware with stainless-steel 

inserts where applicable.

• MLO LZ2 will be used for outdoor lighting ordinances and for determining light pollution 

reduction targets.

• All exterior and site lighting fixtures will be fully shielded and adhere to B.U.G. rating 

recommendations for MLO LZ2.

• Light pollution reduction will also be addressed via controls and a curfew based on programmatic 

requires. Occupancy-based site lighting controls will be used where possible.

• LED wall packs will be used above exterior doors connected to emergency power circuits.

• LED pole mounted fixtures on 12’-15’ poles will be used for pedestrian walkway lighting.

• Pole mounted LED lighting fixtures will be used for roadways. Poles will be round tapered 

aluminum, 20’-25’ high with single or double arm mounted fixtures.

Illumination Design Criteria:

Building Exterior/Facade:

Main building entries will be accented to provide an increased sense of wayfinding to denote main entry 

points to facility. Building exterior overhangs will be accented with soft up light to highlight building 

massing and stacking. Up lighting will be contained within overhang to eliminate light pollution. Building 

façade lighting will be curfew controlled.

Exterior Stairs:

Exterior stairs will be illuminated with a combination of stair integrated linear under tread lighting and 

handrail integrated LED lighting.
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Plazas/Courtyards:

Any plazas or courtyards will utilize a combination of typical pedestrian area pole lights, linear bench 

integrated continuous under glow, and strategic landscape and building accent with ground mounted 

floodlights.
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6.1  PRELIMINARY BUILDING CODE ANALYSIS
The following preliminary code analysis is based on the California Code of Regulations, Title 24, Part 2 - 

the 2022 California Building Code (CBC).  During Schematic Design, a comprehensive code analysis will 

need to be developed. The following analysis may vary with subsequent editions of the building code.  

Code edition is determined at the time of submittal of construction plans, this review is based on the 2022 

code, thus a new code cycle will take effect January 1, 2026. Requirements may change with a new code 

cycle.

Type of Construction is a choice by the designer/owner to be the best feasible choice for meeting program 

requirements. Per campus metaBIM, the building is identified as Type II-B construction which has been 

used here.

SCIENCE A

Building Description: The existing building is approximately 4 stories tall and was 

originally constructed in two separate phases.  The original West 

wing constructed in 1951 is 3 stories tall and the added East wing is 

4 stories tall totaling excluding the roof/penthouse level.  Areas are 

per the table provided below.  The occupied floors are composed 

predominately of teaching labs, offices and research labs. The building 

contains primarily B Occupancies and a small amount of S-2.

 Due to the laboratory programs in the building, hazardous materials 

are anticipated in the building. In order to avoid a Group H occupancy 

in the building, a control area strategy in accordance with CBC 414.2 

shall be utilized. The entire building will be classified as a single control 

area. The maximum allowable quantities (MAQ) of hazardous materials 

shall be limited to the MAQ for control areas five stories above grade.  

No Group H occupancies are anticipated in the building.

Building Code: 2022 California Building Code

Building Area: 
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Occupancy:  B classrooms, offices, and labs with minor S-2 

 A control area strategy in accordance with CBC 414.2 shall be utilized 

in the building. The entire building will be classified as a single control 

area. The maximum allowable quantities (MAQ) of hazardous materials 

shall be limited to the MAQ for control areas five stories above grade.  

No Group H occupancies are anticipated in the building.

Construction Type: Type II-B

Allowable Area:  23,000 max/per floor for B – No existing sprinkler

(Table 506.2) 26,000 max/per floor for S-2 – No existing sprinkler 

 Proposed – no change to the existing floor areas.   

    

Maximum Number of Allowed – B at 3 stories – No existing sprinkler 

Stories:  Allowed – S2 at 3 stories – No existing sprinkler    

(Table 504.4)

Maximum Building Height:  Allowable B = 55 feet

(Table 504.3) Existing - ±44’ along north elevation.  

 There will be no change proposed to the building height.
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High-Rise Classification: Non high-rise

(Section 403)

Highest Occupied Floor: 44’ (Level 5)

(Section 403) Allowed - 75'

 Proposed – 13’-6” (Level 2)

Chemical Quantities The  Maximum  Allowable  Quantities (MAQ’s) of  hazardous  materials 

and Control Areas:  will be in accordance with the CBC and CFC for indoor control

(Section 307.1(1)) areas.  The entire building will be classified as a single control area. 

All chemicals will be stored in approved cabinets (i.e., corrosives, 

flammable and combustible liquids) where appropriate.  The quantity 

of hazardous materials will not exceed the MAQ for each control 

area. Where increases in MAQ are permitted for storing chemicals in 

approved cabinets, those increases shall be applied to the MAQ.

Structural Fire Resistance: The construction type of the building is Type IIB.; therefore, the fire 

resistance meetings for structural members shall comply with the 

following:

 Primary Structural Frame: 0 hours

 Bearing Walls: 0 hours

 Nonbearing Walls: 0 hours

 Floor construction and secondary members: 0 hours

 Roof construction and secondary members: 0 hours

Fire Sprinkler System: The building is currently not sprinklered with no intention to upgrade 

the building to have sprinklers.  The assumption is since there is no 

change in use of the building as well as no significant increase in 

occupant loads to trigger upgrading the building to be provided with 

automatic fire sprinklers (AFSS) throughout the building.

Fire Alarm System: The building is equipped with a fire alarm and detection system. 

The system utilized horns and strobes for occupant notification. The 

designer shall survey the existing system to determine if the fire alarm 

system needs to be replaced in its entirety. 

 

Occupancy Separation:  The building is assumed to remain non-sprinklered. A 2-hour 

(Table 508.4)  occupancy separation shall be required between Group  B and Group 

S-2 occupancies.
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Elevator Lobby: Not required per CBC Section 3006.3-5.  The elevators are not being 

used as a means of egress.  The elevator is located near the central 

portion of the whole building in the far-eastern side of the original 

1951 building. A two-way communication system shall be installed for 

all elevator lobbies above or below the ground floor. 

Stair: The building is served with 2 exit stairs, one at each end of the building.  

The building is sited on a hill with a compound slope.  The east stairs, 

Stair B, serve Levels 1-5 (these stairs provide direct roof access).  The 

west stairs, Stair A, serve levels 2-4 and do not provide roof access. 

 A minimum of one exit stairway is required to be fully enclosed in fire-

rated construction. The second stair may be an exit access stairway 

in accordance with CBC 1019 and CFC Chapter 11. The designer 

shall verify the rating requirements and provide sufficient opening 

protectives for one stair to provide a fully enclosed stair.

Corridors: Corridors in existing Group B occupancies shall comply with CFC 

1104.17 below. Corridors in existing Group B occupancies shall be 

constructed to limit the passage of smoke. Refer to CFC 1104.17.1 for 

specific requirements for corridor openings.

Mass Notification: CFC 917 notes that a mass notification risk analysis be conducted prior 

to construction of buildings with an occupant load of 1,000 or more.  

This building is existing and mass notification is not required for this 

building.

High Fire Severity Zones: CalFire online maps for location of High Fire Severity Zones were 

reviewed as part of this analysis. It appears that the campus is within 

a Local Responsibility Area High or Moderate severity zone, thus CBC 

Wildland Urban Interface (WUI) requirements may apply. This should 

be verified with the Arcata Fire Department. 

ERRCS: Because the building is existing, it is recommended that signal testing 

be performed in its current state to determine if an Emergency 

Responder Radio Coverage (ERRCS) be installed in the building. 
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Fire-Resistance Rating Primary Structural Frame 0-hrs

for Building Elements: Bearing Walls Exterior 0-hrs

(per Table 601) Bearing Walls Interior 0-hrs

 Non-bearing walls/partitions Interior **

 Non-bearing walls/partitions Interior 0-hr

 Floor construction 1-hrs

 Roof Construction 0-hr

 

 **   This will need to be reviewed against the final design

SCIENCE B

Building Description: The building is an existing 4 story  tall structure (including mechanical 

/ penthouse) originally constructed in one larger project that also 

involved creating a connection to Science A to the North and adding 

onto to the existing Corp Yard building that would become Science 

C in this phase.  Science B and Science C were originally constructed 

as two separate buildings separated by 20’ of exterior space and 

only connected by a covered walkway.  Science B is approximately 

46,405 GSF total.  The occupied floors are composed predominately of 

teaching labs, offices and research labs and lecture space. The building 

contains primarily B and A-3 Occupancies.

Building Code: 2022 California Building Code

Building Area: 

Occupancy:  B classrooms, offices

 A-3 Lecture

Construction Type: Type II-B per campus metaBIM used in this analysis

 (Note file “2018_Science_B_Flat_Roof_Replacement_Permitted.pdf”  

located on campus metaBIM describes the building as Type I-B )
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Allowable Area:  23,000 max/per floor for B – No existing sprinkler

(Table 506.2) 9,500 max/per floor for A-3– No existing sprinkler   

    

Maximum Number of Allowed – B at 3 stories – No existing sprinkler 

Stories:  Allowed – S2 at 3 stories – No existing sprinkler    

(Table 504.4) Allowed – A3 at 2 stories – No existing sprinkler

Maximum Building Height:  Allowable B = 55 feet, Allowable A - 55 feet

(Table 504.3) Existing - ±54’

 There will be no change proposed to the building height.

 

High-Rise Classification: Non high-rise

(Section 403)

Highest Occupied Floor: 40’-6" (Level 5)

(Section 403) Allowed - 75'

Chemical Quantities The  Maximum  Allowable  Quantities (MAQ’s) of  hazardous  materials 

and Control Areas:  will be in accordance with the CBC and NFPA 400 for indoor control

(Section 307.1(1)) areas.  The number of control areas per floor will be determined in 

Schematic Design following an analysis of the chemicals used.

Fire Sprinkler System: The building is currently not sprinklered with no intention to upgrade 

the building to have sprinklers.  The assumption as since there is no 

change in use of the building as well as no significant increase in 

occupant loads to trigger upgrading the building to be provided with 

automatic fire sprinklers (AFSS) throughout the building.

 

Occupancy Separation:  The building is assumed to remain non-sprinklered. A 2-hour 

(Table 508.4)  occupancy separation shall be required between Group  B and 

Group S-2 occupancies where required. A 2-hour separations shall be 

provided between Group B and A-3 occupancies where required.

Elevator Lobby: Not required per CBC Section 3006.3-5.  The elevators are not being 

used as a means of egress.  The elevator is located near the central 

portion of the building.  The elevator does provide roof access.

Stair: The building is served with 2 exit stairs, one at each end of the building.  

The east stairs, Stair B, serve Levels 1-3 (these stairs do not provide roof 

access).  The west stairs, Stair A, serve levels 1-4 and do provide roof 

access. 
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Corridors: Corridors in existing Group B occupancies shall comply with CFC 

1104.17 below. Corridors in existing Group B occupancies shall be 

constructed to limit the passage of smoke. Refer to CFC 1104.17.1 for 

specific requirements for corridor openings.

Mass Notification: CFC 917 notes that a mass notification risk analysis be conducted prior 

to construction of buildings with an occupant load of 1,000 or more.  

This building is existing and mass notification is not required for this 

building

High Fire Severity Zones: CalFire online maps for location of High Fire Severity Zones were 

reviewed as part of this analysis. It appears that the campus is within 

a Local Responsibility Area High or Moderate severity zone, thus CBC 

Wildland Urban Interface (WUI) requirements may apply. This should 

be verified with the Arcata Fire Department. 

ERRCS: There is no ERRCS in place.  Because the building is existing, it is 

recommended that signal testing be performed in its current state 

to determine if an Emergency Responder Radio Coverage (ERRCS) be 

installed in the building. 

Fire-Resistance Rating Primary Structural Frame 0-hrs

for Building Elements: Bearing Walls Exterior 0-hrs

(per Table 601) Bearing Walls Interior 0-hrs

 Non-bearing walls/partitions Interior **

 Non-bearing walls/partitions Interior 0-hr

 Floor construction 1-hrs

 Roof Construction 0-hr

 

 **   This will need to be reviewed against the final design
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SCIENCE C

Building Description: The building is an existing 2 stories tall and originally constructed in 

two separate phases.  The original North wing constructed in 1951 is 

2 stories tall totaling approximately 5,600 GSF total.  The added East 

wing  is 2 stories tall bringing the updated area to approximately 9,727 

GSF. The occupied floors are composed predominately of research 

spaces, offices and teaching spaces. The building contains primarily B 

Occupancies and a small amount of S-2.

Building Code: 2022 California Building Code

Building Area: 

 North-South Section cut looking easterly

Occupancy:  B classrooms, offices, and labs with minor S-2

Construction Type: Type III-B

Allowable Area:  19,000 max/per floor for B – No existing sprinkler

(Table 506.2) 26,000 max/per floor for S-2 – No existing sprinkler

 Proposed – no change to the existing floor areas.   
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Maximum Number of Allowed – B at 3 stories – No existing sprinkler 

Stories:  Allowed – S2 at 3 stories – No existing sprinkler    

(Table 504.4)

Maximum Building Height:  Allowable B = 55 feet, Allowable S - 55 feet

(Table 504.3) Existing - ±31’

 There will be no change proposed to the building height.

 

High-Rise Classification: Non high-rise

(Section 403)

Highest Occupied Floor: 12’-0"

(Section 403) Allowed - 75'

(Section 403) Proposed – 14’-0” (Level 2)

Chemical Quantities The  Maximum  Allowable  Quantities (MAQ’s) of  hazardous  materials 

and Control Areas:  will be in accordance with the CBC and NFPA 400 for indoor control

(Section 307.1(1)) areas.  The number of control areas per floor will be determined in 

Schematic Design following an analysis of the chemicals used.

Fire Sprinkler System: The building is currently not sprinklered with no intention to upgrade 

the building to have sprinklers.  The assumption as since there is no 

change in use of the building as well as no significant increase in 

occupant loads to trigger upgrading the building to be provided with 

automatic fire sprinklers (AFSS) throughout the building. 

 

Occupancy Separation:  The building is assumed to remain non-sprinklered. A 2-hour 

(Table 508.4)  occupancy separation shall be required between B and S-2.

 No other occupancies assumed.

Elevator Lobby: There is currently no elevator in this building.  If an elevator is provided, 

location shall be studied to provide adequate protections. 

Stair: The building is served with 1 stair, near the middle of the north side of 

the building.  There is no roof access via the stairs or hatches.  

Corridors: Corridors in existing Group B occupancies shall comply with CFC 

1104.17 below. Corridors in existing Group B occupancies shall be 

constructed to limit the passage of smoke. Refer to CFC 1104.17.1 for 

specific requirements for corridor openings.
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Mass Notification: CFC 917 notes that a mass notification risk analysis be conducted prior 

to construction of buildings with an occupant load of 1,000 or more.  

This building is existing and mass notification is not required for this 

building

High Fire Severity Zones: CalFire online maps for location of High Fire Severity Zones were 

reviewed as part of this analysis. It appears that the campus is within 

a Local Responsibility Area High or Moderate severity zone, thus CBC 

Wildland Urban Interface (WUI) requirements may apply. This should 

be verified with the Arcata Fire Department. 

ERRCS: There is no ERRCS in place.  Because the building is existing, it is 

recommended that signal testing be performed in its current state 

to determine if an Emergency Responder Radio Coverage (ERRCS) be 

installed in the building. 

Fire-Resistance Rating Primary Structural Frame 0-hrs

for Building Elements: Bearing Walls Exterior 2-hrs

(per Table 601) Bearing Walls Interior 0-hrs

 Non-bearing walls/partitions Interior **

 Non-bearing walls/partitions Interior 0-hr

 Floor construction 2-hrs

 Roof Construction 0-hr

 

 **   This will need to be reviewed against the final design

SCIENCE D

Building Description: The building is an existing 2 stories tall.  The occupied floors are 

composed predominately of teaching spaces.  The building contains 

primarily B Occupancies and a small amount of S-2.

Building Code: 2022 California Building Code

Building Area: 

SECTION  6: CODE ANALYSIS
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Occupancy:  B classrooms, offices, and labs with minor S-2

Construction Type: Type II-A

Allowable Area:  37,500 max/per floor for B – No existing sprinkler

(Table 506.2) 39,000 max/per floor for S-2 – No existing sprinkler 

 Proposed – no change to the existing floor areas.

Maximum Number of Allowed – B at 5 stories – No existing sprinkler 

Stories:  Allowed – S2 at 5 stories – No existing sprinkler    

(Table 504.4)

Maximum Building Height:  Allowable B = 65 feet, Allowable S - 65 feet

(Table 504.3) Existing - ±37’   

 There will be no change proposed to the building height.

 

High-Rise Classification: Non high-rise

(Section 403)

Highest Occupied Floor: 12’-0"

(Section 403) Allowed - 75'

(Section 403) Proposed – 14’-0” (Level 2)

SECTION  6: CODE ANALYSIS
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Chemical Quantities The  Maximum  Allowable  Quantities (MAQ’s) of  hazardous  materials 

and Control Areas:  will be in accordance with the CBC and NFPA 400 for indoor control

(Section 307.1(1)) areas.  The number of control areas per floor will be determined in 

Schematic Design following an analysis of the chemicals used.

Fire Sprinkler System: The building has existing sprinklers and appears to sprinklered with 

automatic fire sprinklers (AFSS) throughout the building.  The final 

design-build contractor will need to verify the system and operability 

before proceeding with any work.

 

Occupancy Separation:  The building is assumed to remain sprinklered.

(Table 508.4)  1-hr separation shall be required between B and S-2

 No other occupancies assumed.

Elevator Lobby: There is currently no elevator in this building.  If an elevator is provided, 

location shall be studied to provide adequate protections. 

Stair: The building is served with 1 stair, near the southeast of the building.  

This stair also provides direct roof access via a full-sized person door at 

roof level.  

Corridors: Corridors in existing Group B occupancies shall comply with CFC 

1104.17 below. Corridors in existing Group B occupancies shall be 

constructed to limit the passage of smoke. Refer to CFC 1104.17.1 for 

specific requirements for corridor openings.

Mass Notification: CFC 917 notes that a mass notification risk analysis be conducted prior 

to construction of buildings with an occupant load of 1,000 or more.  

This building is existing and mass notification is not required for this 

building

High Fire Severity Zones: CalFire online maps for location of High Fire Severity Zones were 

reviewed as part of this analysis. It appears that the campus is within 

a Local Responsibility Area High or Moderate severity zone, thus CBC 

Wildland Urban Interface (WUI) requirements may apply. This should 

be verified with the Arcata Fire Department. 

ERRCS: There is no ERRCS in place.  Because the building is existing, it is 

recommended that signal testing be performed in its current state 

to determine if an Emergency Responder Radio Coverage (ERRCS) be 

installed in the building. 

SECTION  6: CODE ANALYSIS
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Fire-Resistance Rating Primary Structural Frame 1-hrs

for Building Elements: Bearing Walls Exterior 1-hrs

(per Table 601) Bearing Walls Interior 1-hrs

 Non-bearing walls/partitions Interior **

 Non-bearing walls/partitions Interior 0-hr

 Floor construction 1-hrs

 Roof Construction 1-hr

 

 **   This will need to be reviewed against the final design

SECTION  6: CODE ANALYSIS
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6.2  APPLICABLE CODES AND STANDARDS
Applicable State Codes (latest edition)

• Title 24, Part 1 - California Building Standards Administrative Code

• Title 24, Part 2 - California Building Code (CBC)

• Title 24, Part 3 - California Electrical Code (CEC)

• Title 24, Part 4 - California Mechanical Code (CMC)

• Title 24, Part 5 - California Plumbing Code (CPC)

• Title 24, Part 6 - California Energy Code (Title 24)

• Title 24, Part 9 - California Fire Code (CFC)

• Title 24, Part 11 - California Green Building Standards Code (CALGreen)

• Title 24, Part 12 - California Referenced Standards Code

• California Code of Regulations; Title 8, Title 19

Applicable National Codes (latest adopted edition)

• ADA - Americans with Disabilities Act Accessibility Guidelines

• IESI - Illuminating Engineering Society of North America

• NEMA - National Electrical Manufacturers Association

• National Fire Protection Association (NFPA) Guidelines and Standards

Guidelines and Standards (latest adopted edition)

• ACGIH Industrial Ventilation - A Manual of Recommended Practice

• ANSI Z358.1 Emergency Eyewash and Shower Equipment

• ANSI/AIHA Z9.5 - Laboratory Ventilation Standard

• ASHRAE Standard 62.1 Ventilation for Acceptable Indoor Air Quality

• ASHRAE Standard 110 - Method of Testing Performance of Laboratory Fume Hoods

• LEED (Leadership in Energy and Environmental Design)

• OSHA (Occupational Safety and Health Administration Standard) 29 CFR 1926 and 29 CFR 1910

• Applicable National Codes: IEEE C2: National Electrical Safety Code (2007)

• Guidelines and Standards: IEEE Institute of Electrical and Electronics Engineers 

SECTION  6: CODE ANALYSIS
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SECTION 7: APPENDIX

7.0 APPENDIX - CONTENT AND ORGANIZATION

Section 7.0 includes a record copy of the Initial Assessment phase, where the Feasibility Study Team 

targeted renovation strategies as applied to multiple disciplines, including Lab Planning, MEP, and 

Architecture and Accessibility. The Science A 5th Floor graphic (Section 7.0.1) and the subsequent 

Preliminary Cost Estimate (Section 7.0.2) highlight the initial rationales surrounding the project budget 

overage and "price bust"--or lack of feasibility--which allowed for both the project stakeholders and the 

Feasibility Study team to reorganize and evolving the Science Complex Feasibility Study by employing 

multiple Phasing Strategy project opportunities in order to advance Future State feasibility project 

potentials.

Sections 7.1 to 7.3 are organized in relation to the three Phasing Strategies as outlined in Section 5: 

Phasing Strategies. Each of these three Phasing Strategies includes Lab Planning, MEP, and Architecture 

and Accessibility related information:

• Section 7.1: Phasing Strategy 1 - Full Building

 – Section 7.1.1: Lab Planning: Current and Future States

 – Section 7.1.2: Lab Planning: Zoning Diagrams

 – Section 7.1.3: MEP: Zoning Diagrams

• Section 7.2: Phasing Strategy 2 - Laboratory Prototypes

 – Section 7.2.1: Lab Planning: Guide Plates

• Section 7.3: Phasing Strategy 3 - Targeted Renovation

 – Section 7.3.1: Lab Planning: Science A and B

Additionally, there is a record copy of CiRM (California Institute for Regenerative Medicine) Facilities 

Proposal as provided by CPH and as included in Section 7.4, with the Classroom and Laboratory 

Utilization Analysis and subsequent analytical categories as included in Section 7.5:

• Section 7.5.1: Classroom Use by day and Hour - By Building

• Section 7.5.2: Classroom Utilization Analysis - By Building

• Section 7.5.3: Classroom Utilization Analysis - By Room with Graph

• Section 7.5.4: Laboratory Use by day and Hour - By Building

• Section 7.5.5: Laboratory Utilization Analysis - By Building

• Section 7.5.6: Laboratory Utilization Analysis - By Room with Graph

Continuing, there is a record copy of the digital canvas boards used to communicate with the client in 

Section 7.6:

• Section 7.6.1: Project Road Map

• Section 7.6.2: Visioning Board

• Section 7.6.3: Programming and Assessment Board

Finally, there is the Final Cost Estimate in Section 7.7.
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7.0.1 LAB PLANNING, MEP, AND ARCHITECTURE / ACCESSIBILITY - SCIENCE A - FIFTH FLOOR
7.0 INITIAL ASSESSMENT - FULL BUILDING

SECTION 7: APPENDIX
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7.0 INITIAL ASSESSMENT - FULL BUILDING
7.0.2 PRELIMINARY COST ESTIMATE

SECTION 7: APPENDIX

The Preliminary Cost Estimate as found on the following pages, was performed at the Science A 

Building Fifth Floor, as it was being looked at to be phased out on a singular floor, as part of the Initial 

Assessment for the Full Building. This information, in turn, informed the Phasing Strategies I, II, and III--

Macro, Prototype, and Targeted--each as included here in the Appendix.
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7.0.2 PRELIMINARY COST ESTIMATE, CONTINUED

SECTION 7: APPENDIX



218

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT
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7.0.2 PRELIMINARY COST ESTIMATE, CONTINUED
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7.1.1.0 LAB PLANNING - CURRENT AND FUTURE STATES - SCIENCE A, B, C, AND D
7.1 PHASING STRATEGY 1 - FULL BUILDING
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7.1 PHASING STRATEGY 1 - FULL BUILDING
7.1.1.1 LAB PLANNING - CURRENT AND FUTURE STATES - SCIENCE A
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7.1 PHASING STRATEGY 1 - FULL BUILDING
7.1.1.2 LAB PLANNING - CURRENT AND FUTURE STATES - SCIENCE B
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7.1 PHASING STRATEGY 1 - FULL BUILDING
7.1.1.3 LAB PLANNING - CURRENT AND FUTURE STATES - SCIENCE C
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7.1 PHASING STRATEGY 1 - FULL BUILDING
7.1.1.4 LAB PLANNING - CURRENT AND FUTURE STATES - SCIENCE D
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7.1.2.1 LAB PLANNING - ZONING DIAGRAMS - SCIENCE COMPLEX (A, B, C, D)
7.1 PHASING STRATEGY 1 - FULL BUILDING

SECTION 7: APPENDIX

The following Science Complex diagrams note the relationship between the four buildings and 

showcase both the current state and proposed future state for each floor level. For a more detailed view 

of current state versus future state refer to the individual building diagrams after the overall Science 

Complex diagrams.
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Figure 7.1.2.1.1 - Lab Planning Zoning Diagram - Ground Level
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Figure 7.1.2.1.2 - MEP Zoning Diagram - Level 1
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Figure 7.1.2.1.3 - MEP Zoning Diagram - Level 2
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Figure 7.1.2.1.4 - MEP Zoning Diagram - Level 3
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Figure 7.1.2.1.5 - MEP Zoning Diagram - Level 4
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Figure 7.1.2.1.6 - MEP Zoning Diagram - Level 5
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Figure 7.1.2.1.7 - MEP Zoning Diagram - Level 6
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7.1.3.1 MEP - ZONING DIAGRAMS - SCIENCE COMPLEX (A, B, C, D)
7.1 PHASING STRATEGY 1 - FULL BUILDING

SECTION 7: APPENDIX

The following diagrams note the MEP distribution (vertically and horizontally) through the four buildings 

as well as noting the zones of service for each service.  These diagrams were pulled together to assist in the 

conceptualization of future projects to update the noted buildings.  For instance, in the electrical power 

diagrams, one can see that the electrical branch panels serving the floors of building A are organized so 

that a set of panels serve the east portion of the building, and another set of panels serve the west.  So, a 

project that impacts one room on the east side of any floor, will impact the other noted rooms in the same 

zone.  The same applies to mechanical and plumbing systems, with plumbing systems also impacting the 

floors above (vent lines to roof ) and below (sanitary lines to site connection).
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Figure 7.1.3.1.1 - MEP Zoning Diagram - Ground Level



254

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

SECTION 7: APPENDIX

Figure 7.1.3.1.2 - MEP Zoning Diagram - Level 1
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Figure 7.1.3.1.3 - MEP Zoning Diagram - Level 2
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Figure 7.1.3.1.4 - MEP Zoning Diagram - Level 3
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Figure 7.1.3.1.5 - MEP Zoning Diagram - Level 4
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Figure 7.1.3.1.6 - MEP Zoning Diagram - Level 5
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Figure 7.1.3.1.7 - MEP Zoning Diagram - Level 6
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7.2.1.0 LAB PLANNING GUIDE PLATES - CURRENT AND FUTURE STATES
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.2.1.1 LAB PLANNING GUIDE PLATES - CHEMISTRY
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.7 LAB PLANNING ROOM DATA SHEETS
7.2.1.2 LAB PLANNING GUIDE PLATES - PHYSICS
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.2.1.3 LAB PLANNING GUIDE PLATES - BIOLOGY
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.2.1.4 LAB PLANNING GUIDE PLATES - CLASSROOM
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.2.1.5 LAB PLANNING GUIDE PLATES - FACULTY
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.2.1.6 LAB PLANNING GUIDE PLATES - LOUNGE - COMPUTER LAB
7.2 PHASING STRATEGY 2 - LABORATORY PROTOTYPES
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7.3.0 LAB PLANNING - SCIENCE A - FLOORS 2, 3, 4 AND 5
7.3 PHASING STRATEGY 3 - TARGETED RENOVATION

The following Science Complex diagrams are individual building diagrams highlighting specific floors 

with targeted rooms for potential renovation. Refer to the Lab Planning Prototype graphics for further 

detail.
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7.3.1 LAB PLANNING - SCIENCE A
7.3 PHASING STRATEGY 3 - TARGETED RENOVATION
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7.4 CIRM - FACILITIES PROPOSAL
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The following CiRM Facilities Proposal pages were submitted by the Cal Poly Humboldt for the grant proposal at the CIRM spaces.
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7.4.1 EXISTING SPACE - PLAN VIEW

7.4.2 PROPOSED FACILITY - PLAN VIEW
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7.4 CIRM - FACILITIES PROPOSAL
7.4.3 PROPOSED FACILITY - 3D VIEW
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7.4.4 PROPOSED FACILITY - ROOM 453 SRL TEACHING & RESEARCH
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7.4.5 PROPOSED FACILITY - ROOM 455 SRL TEACHING LAB
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7.4.6 PROPOSED FACILITY - ROOM 455 A, B & C
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7.4.7 PROPOSED FACILITY - ROOM 453A SRL CELL BANKING
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7.4.8 PROPOSED FACILITY - ROOM 457 FLUORESCENCE MICROSCOPY CORE
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7.5 SPACE UTILIZATION

The following Space Utilization pages profile the Classroom and Laboratory Utilization Analysis and subsequent analytical 

categories:

• Section 7.5.1: Classroom Use by day and Hour - By Building

• Section 7.5.2: Classroom Utilization Analysis - By Building

• Section 7.5.3: Classroom Utilization Analysis - By Room with Graph

• Section 7.5.4: Laboratory Use by day and Hour - By Building

• Section 7.5.5: Laboratory Utilization Analysis - By Building

• Section 7.5.6: Laboratory Utilization Analysis - By Room with Graph

7.5.1 CLASSROOM USE BY DAY AND HOUR - BY BUILDING
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7.5.1 CLASSROOM USE BY DAY AND HOUR - BY BUILDING, CONTINUED 7.5.2 CLASSROOM UTILIZATION ANALYSIS - BY BUILDING
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7.5.3 CLASSROOM UTILIZATION ANALYSIS - BY ROOM WITH GRAPH
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7.5.3 CLASSROOM UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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7.5.3 CLASSROOM UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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7.5.4 LABORATORY USE BY DAY AND HOUR - BY BUILDING
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7.5.4 LABORATORY USE BY DAY AND HOUR - BY BUILDING, CONTINUED
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7.5.5 LABORATORY UTILIZATION ANALYSIS - BY BUILDING
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7.5.6 LABORATORY UTILIZATION ANALYSIS - BY ROOM WITH GRAPH

SECTION  7: APPENDIX



314

SCIENCE COMPLEX ABCD
CAL POLY HUMBOLDT

7.5.6 LABORATORY UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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7.5.6 LABORATORY UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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7.5.6 LABORATORY UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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7.5.6 LABORATORY UTILIZATION ANALYSIS - BY ROOM WITH GRAPH, CONTINUED
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