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1.0 Project Description 

1.1 General Building Description 

The project is the replacement of the boiler plant and the controls systems for the 
Fusselman Hall building located at the Kentfield Campus of the College of Marin. 

The existing boiler, hot water pumps, and other auxiliary equipment will all be removed 
from the basement boiler room and replaced with new boiler, two hot water pumps, air 
separator, expansion tank, cold domestic water pressure reducing station for water 
makeup, gas piping and gas valve train, variable speed drives for each pump, and all 
valves required to make the system a variable speed primary heating hot water system. 

The existing building HVAC controls system will be retrofitted to have a DDC front end 
that communicates with the campus control system, and all controls equipment in the 
entire building will be replaced and retrofitted with a new DDC controls system. The 
existing pneumatic controls systems will be completely removed and replaced with a new 
DDC controls system including the retrofit of existing control components as required for 
a complete installation, retrofit existing HVAC equipment to connect with new DDC 
controls system throughout the building. Deduct Alternates for controls are included in 
this Basis of Design controls section to reduce the scope of the controls work limit it to 
the boiler room. These deduct alternates are to be priced as separate scope items. 

Size: First Level 7,500 GSF 
Second Level 7,300 GSF 

Number of Floors: Two levels 
Function: School classroom/admin 
Year Built: 1940 
Table 1: Building Description 

1.2 Sustainability Goals 

The project (components being replaced) will meet and exceed all code requirements 
including the energy code Title 24-2013. The project successful bidder will pursue and 
obtain the rebate incentive from PG&E for heating hot water boiler replacement, details 
are available here - 
http://www.pge.com/includes/docs/pdfs/mybusiness/energysavingsrebates/incentivesbyi
ndustry/boilers_waterheating_catalog_final.pdf. 

1.3 Existing MEP Equipment 

The Design/build mechanical and electrical contractors shall test any existing equipment 
that is planned to be reused and provide a written report describing equipment 
functionality and suitability for reuse. If existing equipment to be reused needs to be 
replace or repaired (in part or whole), the design/build contractors shall identify the work 
required, cost, and any schedule implications of work to be done prior to commencing any 
work to repair any piece of equipment. If the Design/build contractor starts any work on 
existing equipment after the assessment period it is understood that the equipment can 
be reused as is, or that any repair of equipment required for a complete project is 
included in the original bid. 
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1.4 Climatic Conditions 

1.4.1 Climate Summary 

Understanding the local climate is critical toward the design of a sustainable 
project. The climate summary for Sonoma County, CA, the closest available 
weather file/city, is shown below in tabular format.  Additional climate 
information, including some of the following charts, is available from ASHRAE 
publications and the Western Regional Climate Center, wrcc@dri.edu. 

For annual hourly weather analysis, the industry standard is to use TMY3 (Typical 
Meteorological Year 3) data, produced by the National Renewable Energy 
Laboratory (NREL).  The TMY3 data set contains weather data for 1,020 locations 
across the United States.  For this project, the closest TMY3 weather data 
available is for Santa Rosa in Sonoma County, CA, which is approximately 38 
miles north of the project location.   

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Project Climate Summary 

 

Table 2 and Figure 1 illustrate the extremes, averages, and breakdown of Santa Rosa’s 
typical annual temperatures and relative humidity range.  Figure 1 demonstrates that this 
climate is ideal for passive strategies like natural ventilation and mixed mode operation 
as the bulk of bin hours occur at 75F outdoor temperature or below. 

 
Figure 1: Typical Annual Temperature Profile (Daytime), Santa Rosa, CA 

 
Figure 2: Typical Annual Precipitation Profile, Kentfield, CA 

  

Geographical 

 Latitude 38° 30’ N 
 Longitude 122° 48’ W 
 Elevation 148 ft. 
Climate Summary  

 Cooling  
 Degree Days (65°F) 375 
 Extreme 110.9˚F 
 0.4% DB/MCWB 95.3/66.6 ˚F 
 1.0% DB/MCWB 91.1/65.9˚F 
 2% DB/MCWB 87.8/64.8˚F 
 Evaporation  
 0.4% WB/MCDB 69.2/90.4˚F 
 1% WB/MCDB 67.5/87.8˚F 
 Max – Min Avg. Daily Range 18.3-31.7˚F 
 Heating  
 Degree Days (50°F) 347 
 Extreme 19.6˚F 
 99.6% 29.6˚F 
 99% 31.7˚F 
 Annual Rainfall 44.7” 
 Snowfall 0” 
Sources: ASHRAE 2013 and Western Regional Climate Center 
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1.5 MEP Basis of Design & Design-Build Requirements 

The purpose of this MEP Basis of Design (BOD) document is to establish the minimum 
design and quality standards for the project.  The design/build contractors shall use this 
BOD in preparing their proposals for the design and construction of the mechanical, and 
electrical systems for this building. 

The Design/build contractors shall visit the project site prior to bidding on this project and 
shall be familiar with existing conditions. The Design/build contractors shall provide an 
evaluation report of existing equipment prior to starting any construction as outlined in 
section 1.3. Provide separate pricing for the evaluation report in your bid. 

The selected mechanical and electrical contractors will be entirely responsible for the 
design, assisting with permitting, building, start-up and testing of all the MEP 
systems.  The design shall be the responsibility of the mechanical, fire protection, 
electrical, and fire alarm engineers of record who shall be registered professional 
engineers in the State of California. The MEP contractors shall provide complete and 
functional systems that meet all of College of Marin’s guidelines & requirements. The MEP 
design/build contractors shall provide a written guarantee for a period of one year from 
the date of substantial completion that covers the entire MEP system including 
equipment, materials, and workmanship. 

Mechanical Work Included: HVAC/controls, plumbing, and fire protection systems. 

Electrical Work Included: Normal and emergency power systems, lighting, fire alarm 
systems. 

Design/Build Proposals:  MEP design/build proposals shall include evidence of 
experience in the design and construction of the MEP systems being proposed - refer to 
MEP system design description section below.  The MEP systems shall be designed in 
strict accordance with the College of Marin Design Guidelines and to high quality 
standards to maximize the life of the systems and minimize the maintenance and utility 
costs. 

Design Procedures:  Design of all systems shall be according to recognized industry 
standards, this BOD, and College of Marin Design Guidelines. The design criteria and 
design of MEP systems provided by the design build contractor including drawings, 
specifications and calculations shall be reviewed and approved by the owner and owner 
representatives (College of Marin PM and PAE) at the following critical milestones, 
100%DD, 100% CD/Permit. 

At the completion of construction the MEP contractors shall furnish the owner with 
complete as built drawings, training, and OEM Manual information in both electronic and 
hard-copy formats. 

 

 

 

 

 

 

The following drawings are part of this MEP Basis of Design Document, refer to them for 
additional information regarding equipment location and MEP design information. The 
drawings are included in Appendix A and are as follows:  

• ME1 SYMBOLS LIST – MECHANICAL AND ELECTRICAL 

• ME2 EQUIPMENT SCHEDULES 

• ME3 FIRST FLOOR OVERALL PLAN AND SCHEDULES 

• ME4 ENLARGED BOILER ROOM FLOOR PLAN 

• ME5 ENLARGED MECHANICAL ROOM FLOOR PLAN 

• ME6 HOT WATER FLOW DIAGRAM 

• ME7 CONTROLS DIAGRAM AND DETAILS 
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1.6 Codes and Standards 

 

MEP systems will be designed in accordance with the following codes: 

• 2013 California Building Standards Administrative Code 

• 2013 California Building Code 

• 2013 California Electrical Code 

• 2013 California Mechanical Code 

• 2013 California Plumbing Code 

• 2013 California Energy Code, Title 24 

• 2013 California Fire Code 

• 2013 California Green Code, CALGreen 

• 2013 California Reference Standards Code 

• Division of State Architect (DSA) Interpretations of Regulations (IR’s) 

• Cal/OSHA laws and regulations – Division of the department of occupational safety 

and health 

 
MEP systems will be designed in accordance with the following standards: 

• College of Marin Design Guidelines. 

• PG&E Boiler Rebate Program - 

http://www.pge.com/includes/docs/pdfs/mybusiness/energysavingsrebates/incenti

vesbyindustry/boilers_waterheating_catalog_final.pdf. 

• ASHRAE Standard 135-2010 – BACnet, A Data Communication Protocol for 

Building Automation and Control Networks 

• AABC – TAB Standards 

• SMACNA 

o Fire and Smoke Damper Installation Guide. 

o Guidelines for Seismic Restraints of Mechanical Systems. 

o Standards for Duct Construction. 

• NEMA – National Electrical Manufacturer’s Association. 

• NECA - National Electrical Contractors Association. 

• IEEE - Institute of Electrical and Electronic Engineers. 

• NFPA 13 – Standard for the Installation of Sprinkler Systems. 

• NFPA 101 – Life Safety Code. 

• ADA or Uniform Federal Accessibility Standards. 
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1.7 Equipment Clearances and Accessibility 

All MEP equipment on the project shall be located, such that all local, State and National 
codes, including but not limited to OSHA, CALOSHA, and manufacturer’s 
recommendations for clearances and access for maintenance shall be provided. At each 
project milestone (100%DD and 100%CD) the Design Build Contractor shall have a page 
turn meeting with the College of Marin Project Manager and facility staff to provide them 
an overview of all equipment location and access. 

1.8 Economic Incentives 

The project will pursue and obtain the maximum rebate amount possible under the PG&E 
rebate for boiler (for heating hot water) replacement as detailed in the manual available 
at this website - 
http://www.pge.com/includes/docs/pdfs/mybusiness/energysavingsrebates/incentivesbyi
ndustry/boilers_waterheating_catalog_final.pdf. 

The Design Build contractor shall fill all paperwork and provided all calculations required 
to satisfy PG&E’s rebate requirements, and shall liaison with PG&E representatives to 
obtain the rebate for the College of Marin. 

1.9 Commissioning 

The project is assumed not to require commissioning since the areas of work are under 
the 10,000 square-foot threshold in the CA energy code. However, it is the Design Build 
Contractor’s responsibility to meet with the Authority Having Jurisdiction and determine 
all project requirements. 

1.10 Seismic Design 

Anchoring and seismic design of mechanical and electrical systems will be designed 
(include with every MEP equipment submittal details and calculations stamped and 
signed) by a California Licensed Structural Engineer. Design shall meet all of DSA’s 
requirements. 

Contractor shall provide for all concrete work required on this project. Existing concrete 
pads in boiler room (for boiler and pumps) may need to be replaced with new to match 
new equipment footprint, provide as required for a complete project. 

1.11 Acoustical Design 

The design of MEP systems and infrastructure shall be according to ASHRAE guidelines. 

1.12 Testing & Balancing 

The project HVAC equipment shall be tested and balanced (TAB) per AABC guidelines. 
The new boiler, pumps, and other new equipment within boiler room, as well as existing 
HVAC equipment throughout the building using heating hot water (AHU heating coils 
located on the first floor, office console units located on second floor, etc.) shall all be 
tested and balanced so as to balance the entire heating hot water system. Any fan 
system being replaced or repaired under this project shall also be balanced for air flow. 
Design/build contractor shall assess existing conditions as outline on section 1.3 and 
provide within the existing conditions report recommendations on any air dampers, shut-

off valves, or control valves that need to be added to the system(s) for proper balancing 
of air and water HVAC systems. 

Design/build contractor shall provide a 90-day period for water and air balancing of HVAC 
systems, starting from initial TAB work, during which additional TAB work required to 
adjust HVAC systems shall be provided at no cost to the owner (up to a maximum of 
three TAB adjustments).       
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2.0 Mechanical 

2.1 HVAC Systems Base Scope 

2.1.1 Design Criteria 

Outdoor Conditions Summer (0.4%) Winter (99.6%) 

ASHRAE 2013, Sonoma 
County 

95.3°F DB/66.6°F WB 29.6°F 

Table 3: Outdoor Conditions 

 
Indoor Conditions Summer Winter 

Boiler Room 85°F ±2°F 60°F ±2°F 
Table 4: Indoor Temperature Conditions 

 

Hydronic Piping Summer 

Static Pressure Loss Maximum 2 feet WC per 100 feet 
Velocity Maximum 6 feet per second 
Table 5: Pipe Sizing Criteria 

 

2.1.2 Heating Hot Water (HHW) System 

The building has an existing heating hot water system that consists of a single 
boiler, two pumps, and other auxiliary equipment located in the first level boiler 
room. This system circulates hot water through the building to Air Handling Units 
(AHU’s hot water coils) located in the first level mechanical room to warm up 
supply air provided by the AHU’s which in turn warm and ventilate building 
spaces. In addition heating hot water is also distributed to Heating and Cooling 
Consoles located on the second floor offices and associated spaces. 

The existing boiler, pumps, and all associated equipment located in the boiler 
room is to be demolished and replaced with new boiler, pumps, and ancillary 
equipment that will provide the building with a modern condensing boiler plant 
and a variable primary heating hot water system. Provide a minimum heating hot 
water flow control valve at the end of the riser mains to ensure minimum flow to 
the system is always provided. Refer to the drawings on Appendix A more 
information on the equipment size, location, and performance requirements. 

Boiler system (boiler, pumps, air separator, expansion tank, piping, valves for 
water and gas, water control valves, VFD’s, electrical panel, controls panel) can 
be provided as a factory assembled system as long as it can be moved into the 
building using existing doors, corridors, elevators, etc. The boiler system can also 
be completely assembled in the place (in the boiler room). 

The new boiler plant shall have heating hot water piping connected to the heating 
hot water mains (2 pairs of HHW) within the boiler room. A new domestic cold 
water make-up PRV assembly and a new gas valve train shall be provided for the 
boiler system. 

The following are acceptable boiler manufacturers: RBI Futera XLF, Hydrotherm 
KN, Aerco Benchmark (or approved equal). 

 

2.1.3 Air Handling Unit (AHU) System 

The existing three Air Handling Units (AHU’s) located on the first floor are to 
remain and be reused. However, the controls of for these AHU’s are to be 
retrofitted or replaced as needed to accommodate the new DDC control system 
onto the AHU’s and connect them the building and campus controls. This includes 
the replacement of coil control valves for chilled and heating hot water (two-way 
valves), replacement of damper actuators, fan start/stop/status and speed 
control, supply air temperature/pressure control, main controllers for the AHU’s, 
and local space thermostats for AHU zone damper control. 

2.1.4 Heating and Cooling units on second floor offices 

The existing heating and cooling console units located in the second floor are to 
remain and be reused. However, the controls of for these console units are to be 
retrofitted or replaced as needed to accommodate the new DDC control system 
onto the console units and connect them the building and campus controls. This 
includes the replacement of coil control valves (two-way valves), and any other 
retrofits required to the console units and local space thermostats. 

2.1.5 Exhaust Fan System 

Replace the exhaust fan in the boiler room with a new fan (match airflow and 
static pressure drop) and new control signal (start/stop/status). 

2.1.6 Building Controls 

Provide a new DDC controls system for all HVAC equipment throughout the 
building. New controls system shall be BACnet based, compliant with ASHRAE 
standard 135, open protocol down to the programming level, and shall be 
compatible to be integrated with the College of Marin campus control network. 
The following are acceptable controls systems manufacturers: Delta Controls, 
Schneider Controls, Syserco Controls (or approved equal). 

The new controls system shall monitor and control all new and existing HVAC 
equipment in the building.  Provide new hardware and programming as necessary 
for a complete system. Building DDC control system shall shall be accessible via 
the World Wide Web, including for monitoring and revising equipment schedules 
and set points. Controls system shall allow College or Marin Facilities Staff to 
easily set up trending and logging of any points available in the new controls 
system. 

The new DDC controls system shall be provided with main control panel that will 
control all new and existing equipment at a DDC level. Existing equipment may 
need to have equipment controller, coils valves, damper actuators, temperature 
sensors, pressure sensors/switches, and thermostats replaced to allow for full 
retrofit of controls required by this project. New valves and damper actuators 
shall be by Belimo (or approved equal). 

It is the responsibility of the contractor to visit the site and understand the entire 
number, type, and location of HVAC devices to be controlled and integrated into 
new DDC control system before submitting a bid on this project. 
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2.1 HVAC System Add and Deduct Alternates 

2.1.1 Add Alternate 1 

Replace all three existing AHU units located on the first floor mechanical room 
(match airflow and static pressure drop). Provide new AHU’s to be compliant with 
current energy code Title 24-2013 including full air economizer. 

Provide factory installed controls compatible with new DDC building controls 
system, and single point power connection. New AHU’s shall be selected such 
that airflow velocity through all components (filters, coils) shall be 400 FPM or 
less. AHU shall have MERV8 pre-filters and MERV 13 final filters. 

2.1.2 Add Alternate 2 

Replace all existing first floor mechanical room outside air supply and exhaust air 
fans (match airflow and static pressure drop). Provide new fan to be compliant 
with current energy code Title 24-2013 including full air economizer. 

2.1.3 Deduct Alternate 1 

Scale back controls scope replacement so that new controls work shall be done 
within the first floor boiler room. 

Provide a new DDC controls system for all new HVAC equipment within boiler 
room (Boiler, pump VFD’s). New controls system shall have the capability to 
control all equipment in the building and be ready for future retrofit of controls 
system for all existing HVAC throughout the building. New DDC controls system 
shall be BACnet based, compliant with ASHRAE standard 135, open protocol 
down to the programming level, and shall be compatible to be integrated with the 
College of Marin campus control network. The following are acceptable controls 
systems manufacturers: Delta Controls, Schneider Controls, Syserco Controls (or 
approved equal). 

The new controls system shall monitor and control all new HVAC equipment in 
the first floor boiler room. All existing HVAC equipment outside of the first floor 
boiler room shall continue to be controlled by existing pneumatic system, existing 
air compressor, air dryer, pneumatic controls panel located in the boiler room 
shall remain. New DDC controls system shall connect to and control existing 
pneumatic system and provide start/stop/status signal. Provide a minimum 
heating hot water flow control valve at the end of the riser mains to ensure 
minimum flow to the system is always provided. 

Provide new hardware and programming as necessary for a complete system. 
Building DDC control system shall shall be accessible via the World Wide Web, 
including for monitoring and revising equipment schedules and set points (for 
equipment in boiler room only). Controls system shall allow College or Marin 
Facilities Staff to easily set up trending and logging of any points available in the 
new controls system. 

It is the responsibility of the contractor to visit the site and understand the entire 
number, type, and location of HVAC devices to be controlled and integrated into 
new DDC control system before submitting a bid on this project. 

 

 

2.1.4 Deduct Alternate 2 

Provide controls scope described in Deduct Alternate 1 and in addition provide 
wireless thermostats (sensor) to monitor the temperature of all spaces that 
currently have a (pneumatic) thermostat. Locate new wireless thermostats 
adjacent to existing thermostats. Provide new hardware and programming as 
necessary for a complete system. 
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3.0 Plumbing Systems 

3.1.1 Design Criteria 

Domestic Water Piping 

Minimum Pressure 35 PSI at most remote outlet 
Maximum Pressure 80 PSI 
Static Pressure Loss Maximum 6 psi per 100 feet 
Velocity Maximum 6 feet per second (Cold Water) 

Maximum 4 feet per second (Hot Water) 
Storm Drainage 

Rainfall Rate Maximum 1.5 Inch/hr 
Piping Slope Minimum 1/8” per foot 
Waste and Vent Piping 

Sizing Per Code 
Piping Slope Minimum 1/4” per foot 
Table 6:: Plumbing Piping Sizing Criteria 

3.1.2 Domestic Cold Water System 

Modify cold water supply to boiler system by providing a new pressure reducing 
valve station and connection to the boiler system. 

3.1.3 Sanitary Sewer System 

Modify system as required in the boiler room to provide adequate drainage for 
equipment in the room. 

3.1.4 Natural Gas System 

Modify existing gas supply to boiler system, provide new gas valve train with all 
required valves and flexible connection to boiler gas inlet. 

 

 

 

 

 

 

 

 

 

 

 

 

4.0 Fire Protection Systems 

4.1.1 Design Criteria 

The fire sprinkler system shall comply with NFPA 13, and local Fire Marshal 
requirements. Modify existing sprinkler heads and system, as required, within 
boiler room and mechanical room to address any revisions to the room and/or 
equipment installed in the room. All fire sprinkler piping to be exposed.   
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5.0 Electrical 

5.1 Power Service and Distribution 

5.1.1 Service 

The existing electrical utility service and building distribution system is adequate 
for the alterations of this project. The scope of work involves direct replacement 
of equipment, and will not result in an increased load on the branch panel, 
distribution panel, or the overall utility service. 

5.1.2 Distribution 

Branch circuiting will be removed in conjunction with the removal of the existing 
boiler, pumps, and air compressors, including associated controls and equipment. 
Boiler room equipment and receptacles are currently fed from Panel F5 
(208Y/120V, 3-phase, 4-wire), located in the existing Mechanical Room 25. 
Remove all branch circuit wiring and conduit back to source. Conduit and wire 
shall not be reused during new construction. 

Remove line voltage power for existing mechanical controls scheduled to be 
removed. Provide line voltage power, where required, for new mechanical 
controls. Reuse existing branch circuits and branch circuit breakers for new 
mechanical control panels.  

Starters for PUMP-1 and PUMP-2 are currently installed adjacent to Panel F5. 
Remove starters and all associated wire and conduit. New PUMP-1 and PUMP-2 
shall be controlled through a dedicated new VFD. 

Removal of existing equipment and the spare capacity in Panel F5 will allow boiler 
equipment to be connected to this same panel. The new boiler and pumps will 
match the power requirements of the removed equipment. Provide disconnecting 
means, circuit breaker and wire according to manufacturer’s recommendation; 
match existing circuit breaker manufacturer and AIC rating. Any existing branch 
circuit breaker in good condition and with the correct rating may be reused 
during new construction. 

5.1.3 Emergency and Standby Power Systems 

The boiler room equipment will not be served by a backup power system. 

5.2 Lighting 

5.2.1 Interior Lighting 

The existing lighting system in place is adequate for the space within the scope of 
work. Existing lighting fixtures may require relocation or removal/reinstallation to 
accommodate the construction process and new mechanical work. Provide 
electrical work as required for mechanical renovation work. 

 

 

 

5.3 Signal Systems 

5.3.1 Fire Alarm 

Provide a ceiling mounted heat detector in the boiler room, and connect to the 
existing building fire alarm system.  

5.4 Electrical System Add and Deduct Alternates 

5.4.1 Add Alternate 1 

Adjust electrical scope of work as required to provide scope outlined in HVAC Add 
Alternate 1. 

5.4.2 Add Alternate 2 

Adjust electrical scope of work as required to provide scope outlined in HVAC Add 
Alternate 2. 

5.4.3 Deduct Alternate 1 

Adjust electrical scope of work as required to provide scope outlined in HVAC 
Deduct Alternate 1. 

5.4.4 Deduct Alternate 2 

Adjust electrical scope of work as required to provide scope outlined in HVAC 
Deduct Alternate 2. 

5.4.5  
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6.0 Appendix  

6.1 Appendix A: MEP Drawings: 

ME1 SYMBOLS LIST – MECHANICAL AND ELECTRICAL 

ME2 EQUIPMENT SCHEDULES 

ME3 FIRST FLOOR OVERALL PLAN AND SCHEDULES 

ME4 ENLARGED BOILER ROOM FLOOR PLAN 

ME5 ENLARGED MECHANICAL ROOM FLOOR PLAN 

ME6 HOT WATER FLOW DIAGRAM 

ME7 CONTROLS DIAGRAM AND DETAILS 

 

 
















