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CODE RATING ACTION 
REQUIRED

RATING DESCRIPTION

EXISTING CONDITIONS

As each category of the facility was analyzed, each component was graded using the format provided by UW System.  The item was given a number based on its condition and functionaility 
from one to seven.  

• Items graded one or two are in generally good condition and can remain in use with some or no maintenance or renovation.  They are color-coded light green (see chart).

• Items graded three or four are in the fair to poor condition and can only remain in prolonged use or occupation with moderate to signifi cant renovation.  They are colored-coded yellow

• Items graded fi ve, six or seven have reached the end of their useful life.  Remediation of items in this condition requires major renovation or repair to complete removal or replacement.  
They are color-coded red.

RATING SYSTEM
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EXISTING CONDITIONS

SUB-BASEMENT - LEVEL B2
Mechanical Equipment rooms, Machine shops, low vibration research labs

UNEXCAVATED:



A4

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A

EXISTING CONDITIONS

BASEMENT - LEVEL B1
Physical Chemistry Instructional Space, Chemistry Learning Center,  Organic Chemistry 
Chemistry Teaching Labs, Classroom spaces, Lecture Hall and Demonstration Lab, 
Stock Room, Mechanical Equipment Rooms

UNEXCAVATED:
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EXISTING CONDITIONS

GROUND FLOOR - LEVEL 1
General Chemistry Teaching Labs, Lecture Halls, Classroom spaces, Shipping and 
Receiving, Administration Study Spaces, Computer Lab, Stock Room, and Offi ces
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EXISTING CONDITIONS

LEVEL 2
Analytical Chemistry Teaching Labs, Library, Offi ces, Computer / Instrument Labs, Stock 
Room
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EXISTING CONDITIONS

LEVEL 3 LEVEL 4
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EXISTING CONDITIONS

LEVEL 5 LEVEL 6
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EXISTING CONDITIONS

LEVEL 7 LEVEL 8
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EXISTING CONDITIONS

LEVEL 9 ROOF LEVEL
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STRUCTURE / SHELL
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STRUCTURE SHELL

DANIELS BUILDING
Construction of the Daniels Tower was completed in 1967.  The building has a steel frame with cast in place concrete fl oors and roofs.  The exterior skin comprises textured pre-cast concrete, 
brick, and an aluminum curtainwall system with glazed and infi lled panels.  Almost all of the elements of the exterior of the building are original.  Minor modifi cations to the West facade were 
made circa 2000.  Seminar Hall was added to the Southeast corner of the building around that time as well, covering portions of the existing facade.

Some recommendations for maintenance and repairs to the Structure and Shell of The Daniels Building have been captured in the Systems Repair Matrix, Appendix C.

MATHEWS BUILDING

Construction of the Mathews Building was completed in 1962.  The Structure of the Mathews Building is cast-in-place concrete with steel reinforcement and it is in satisfactory condition.  It too 
has a precast concrete facade that incorporates stick built aluminum window systems for the majority of the facades.  Being the oldest of the buildings in the complex, it presents some major 
issues, especially having to do with the HVAC systems oroginally installed.  Some of those issues will be addressed in the base project proposed in the Executive Report.  Others will have to be 
addressed one by one as funds become available and the need arises.

CODE RATING ACTION 
REQUIRED

RATING DESCRIPTION
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EXTERIOR

DANIELS BUILDING

DANIELS BUILDING
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EXTERIOR

DANIELS BUILDING

DANIELS BUILDING
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EXTERIOR

DANIELS BUILDING

DANIELS BUILDING
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EXTERIOR

DANIELS BUILDING

DANIELS BUILDING
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EXTERIOR

MATHEWS BUILDING

MATHEWS BUILDING
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EXTERIOR

MATHEWS BUILDING

MATHEWS BUILDING



A19

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A20

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A21

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A22

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A23

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A24

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A25

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A26

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A27

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A28

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A29

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A30

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A31

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A32

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



A33

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  AUGUST 2012



A34

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION  - APPENDIX A



UNIVERSITY OF WISCONSIN - MADISON

CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION

A35

SPACE ASSESSMENT AND FEASIBILITY STUDY  |  DRAFT  SEPT 2011

INTERIORS
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INTERIORS

The condition diagrams use the color coded condition rating system (described on page 
two) to give an “at-a-glance” picture of the spatial conditions.  Only the instructional 
spaces that were the subject of the overall study were appraised.  Area that were not 
evaluated were left white.

CONDITION DIAGRAMS

COMPRESSED INTERIOR ASSESSMENT BY ROOM
The compressed room by room spreadsheets give a limited amount of information about 
the condition of each space that was evaluated.  They offer a quick reference to the type 
of a space, to the area of a space, and they reference the photograph numbers for each 
space.  More detailed information about each room can be found in the room by room 
spreadsheets following the compressed spreadsheets.  
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CODE RATING ACTION 
REQUIRED

RATING DESCRIPTION
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ROOM# ROOM TYPE ROOM DESCRIPTION COMMENTS PHOTOS RATING
Room 
Sq. Ft.

INTERIOR
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ROOM# ROOM TYPE ROOM DESCRIPTION COMMENTS PHOTOS RATING
Room 
Sq. Ft.

INTERIOR
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ROOM# ROOM TYPE ROOM DESCRIPTION COMMENTS PHOTOS RATING
Room 
Sq. Ft.

INTERIOR
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INTERIORS

The expanded room by room spreadsheets describe the various condition of the 
components within each room. Door types, fi nishes, wall constructions, for example, are 
described and given a condition rating.  One can also fi nd descriptions and pictures for 
the fi xed furnishings and equipment.  Generally, moveable furniture was not evaluated.

EXPANDED ROOM BY ROOM EVALUATION

DOOR TYPES DIAGRAM:

1
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INTERIOR
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INTERIOR
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INTERIOR
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INTERIOR
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INTERIOR
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INTERIOR
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SERVICES

The facilities assessment looks at the Services aspect of the Chemistry Complex in a broad view.  A comprehensive item by item analysis of the existing services was not what was intended to 
be performed.  Each major component or system is described and a condition rating was assigned to it.  It can generally be assumed that systems that are not mentioned, but are integral to the 
main components described here, would recieve the same or a similar rating.  We have identifyed the major shortcomings of the 45 year old systems and highlighted them in the main report.

MECHANICAL / ELECTRICAL / PLUMBING SYSTEMS / CONVEYANCE

CODE RATING ACTION 
REQUIRED

RATING DESCRIPTION
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D Services
D10 Conveying

D Services
D20 Plumbing

D Services
D30 HVAC

DANIELS BUILDING

DANIELS BUILDING
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DANIELS BUILDING

D Services
D50 Electrical

D70 Electronic Safety & Security

G40 Electrical Site Improvements

DANIELS BUILDING
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MATHEWS BUILDING

MATHEWS BUILDING
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MATHEWS BUILDING

MATHEWS BUILDING
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MSC FEASIBILITY STUDY

APPENDIX B
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MSC FEASIBILITY STUDY

EXECUTIVE SUMMARY
The design team was asked to study fi tting the undergraduate program, or a portion 
thereof, into the existing Medical Science Center (MSC) located to the northwest of the 
current Chemistry facility. The challenge was to determine how a portion of the MSC 
complex may be transformed into teaching labs and other undergraduate support space. 
The study primarily focused on space in the C and E wings of the MSC that is currently 
primarily used as research space that may be relocated in the near future. The existing 
fl oor plates were originally used as hospital patient room wings, with a double loaded 
corridor and patient rooms on each side of the corridor. 

MSC COMPLEX

The MSC was found to be unsuitable for use as undergraduate Chemistry teaching 
labs.  The structure was designed to meet standards of the time, and existing drawings 
indicate the fl oor live loading was designed at 60lbs/sf for patient room areas. Current 
criteria for laboratory spaces are a minimum 100lbs/sf. Reinforcing would be required to 
accommodate corridor placement as well as a new rooftop penthouse. The fl oors would 
require nearly a complete gut and remodel, with the corridor shifting outboard to form a 
single loaded plan with long, rectangular labs on one side that are bisected by a dense row 
of columns.  The orientation of the labs as well as existing column locations would create 

a safety hazard by limiting visibility within the lab, a condition that is currently experienced 
in the Daniels building due to hood placement and bench top racks. The MSC would 
necessarily be less effi cient than current Chemistry facilities, as the long corridors and 
relatively narrow fl oor plates make for less assignable square footage (ASF). 

Operationally, using the MSC for undergraduate Chemistry would split the program 
between two sites, thus creating redundant operations and staff necessary for the proper 
function of undergraduate labs. The lack of house nitrogen is a big defi cit in the MSC 
and would have to be accommodated, also duplicating an existing service. Further the 
Chemistry Department, while open to the idea of relieving compression on their existing 
facilities by looking off the immediate site, was not in favor of splitting off portions of 
the program due to the strength of community within the Department by being in close 
proximity on the same block. 

Elevators in the MSC are inadequate to move large numbers of students between fl oors. 
The MSC currently lacks shaft space for accommodating supply, return and exhaust air, 
and would require new shafts or utilization of stairs that are not currently required by code. 

Finally, it was found that costs to remodel the MSC would approach 80-90% of 
replacement cost. With these factors in mind, the Core Project Team decided not to further 
pursue the MSC as an option for undergraduate Chemistry instructional space.

ASSESSMENT STRATEGY

• Determine location of recieving dock and capacity to serve undergraduate program.
• Assess the current state of the elevators serving the building and the ability to move 

5000 or so students in and out of the building each semester.
• Test fi t the proposed undergraduate space program.
• Analyze sample Lab layouts for functionality and safety.
• Analyze carrying capacity of existing structure and compare to modern laboratory 

code requirement standards, as well as the clear space allowed by the existing fl oor 
to fl oor height.

• Analyze existing mechanical infrastructure.
• Estimate construction cost of remodeling to acceptable level.
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ORIGINAL LONGITUDINAL SECTION
We used drawings like these to understand the dimensions of the space we were working with.  Our structural engineering consultant looked at original drawings and load calculations to 
understand the level to which the structure was designed
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SITE ACCESS

From a site analysis point of view, the MSC was limited by a number of factors.  Currently, 
the issues that effect the day to day operations of the MSC complex aren’t necessarily 
crippling.  We knew however, that what we were proposing to do would bring an additional 
burden onto the various infrastructure in place serving the buildings.  

Access to the tank storage area was limited to a clearance of 9’8”, which is inadequate for 
the needs of a nitrogen delivery tanker.  Currently there was no Nitrogen supply available 
at the MSC complex either.  

The loading dock and recieving area were already functioning at maximum capacity, and 
without much room to expand into, there wasn’t much opportunity to expand the area.  
Access to the Freight elevator from the recieving area was a very long and circuitous path 
with two ramps in the corridor to contend with.

The space we wished to utilized was on the East side of the facility.  The entry at this side 
of the building is a single door that is not wheelchair accessible.  Our best hope for bringing 
the 5,000 or so students through per semester would have been to add an addition to the 
building with new stairs and elevators more or less dedicated to the chemistry Department.  

Some of the current elevators were in need of modernization with one currently out of 
service.

ACCESS TO COURTYARD AND TANK STORAGE AREA

EAST BUILDING ENTRANCE

ANALYSIS
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INTERIOR LAYOUT
Laying out adequate space for the Instructional Program posed many challenges.  The 
square footages seemed ample on paper, but when looking at the serpentine arrangement 
of the building, you end up with disjointed spaces of varying sizes.  The goal was to have 
each specifi c type of lab space (i.e. Organic Chemistry, General Chemistry, Analytical 
Chemistry etc) match its brethren.  With the arrangement in MSC this would have required 
each of the Lab types to separated on different fl oors to best utilize the open spaces 
available.  In the Poche diagram below, you can also see the various physical impediments 

that the structure and venitlation shafts imposed on the plans.  We were immediatly 
concerned with the safety Issues that a lab fi lled with thick columns presents.  In the 
sample programming diagram above, we were able to prove that the spaces could be 
accomodated, but when the furniture and equipment was layed out, the functionality issues 
become obvious.

SAMPLE PROGRAMMING DIAGRAM

SAMPLE LAB LAYOUT
POCHE DIAGRAM
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Space to remain as is 

Elevator Circulation 

Proposed Renovation 

1. Loading Dock 
2. Freight Elevator 
3. Badger Market Entrance 

Basement Level 

ADJACENCY DIAGRAM
This diagram shows the Basement level and the 
various connections that one would likely make.  
Access from the loading dock to the freight elevator 
is challenged by a long and circuitous route through 
corridors of various sizes with lots of intervening 
doors and tight turns.

The lower level entrance through the Badger Market 
is close to the core elevators that the chemistry 
program would most likely utilize, but it is not an 
accessible entry as it is below grade.
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Space to remain as is 

Elevator Circulation 

Proposed Renovation 

1. Loading Dock 
2. Freight Elevator 
3. Badger Market Entrance 

First Floor 

Space to remain as is 

Elevator Circulation 

Proposed Renovation 

1. University Ave Entry 
2. 420 Charter Entry 
3. Exterior Egress Stair 
4. Vehicle Access 
5. Gas Cylinder Storage  
6. Lot 116 

ADJACENCY DIAGRAM
The fi rst fl oor diagram shows various connections 
and access points crucial to the chemistry program.  
Gas cylinder storage is an important consideration 
for the instructional laboratory space.  This diagram 
indicates that the route from that space to the 
department is long and circuitous.
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ONSITE (MATHEWS/DANIELS ADDITION) VERSUS OFFSITE (MSC)

OPTION COMPARISON

Structural system 
• 100 psf live load design 
• Bay spacing adequate 

for remodeling 

• Loading: 60 psf live load 
vs. 100 psf current standard 

• Column/bay spacing inhibits good 
lab layout and visibility (safety issue) 

• Reinforcing likely needed to support 
new penthouses and at floors 

Plan efficiency • 69-70% • 56-58% 

Accessibility 

• Has accessible entries 
and routes 

• Some toilet room 
upgrades needed 

• Accessible entrances and routes 
inadequate 

• New accessible entry addition at 
Charter Street side at floors B and 1 

• Completely new restrooms required 

Vertical circulation • Adequate 
• Located in poor positions 
• (2) Passenger Elevators obsolete 
• New entry core serving floors B-6 

MATHEWS/DANIELS MSC
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Interior conditions 
• Many rooms and 

partitions can be re-
used 

• Removal of partitions and exhaust 
shafts will be required for Chemistry 
instructional use 

• Complete gut and remodel 

Operational and 
Material Handling 

• Most efficient, least cost 
• Has house nitrogen 
• One operation 

• Duplication of materials handling 
and operational staff- additional cost 

• House Nitrogen service needed 

HVAC 
• Mathews/Daniels have a 

penthouse area that can 
be remodeled 

• New penthouse space needs to be 
created on roof above labs for supply 

• New shafts required for supply and 
exhaust 

• Existing shafts must be removed due 
to plan constraints 

MATHEWS/DANIELS MSC
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ONSITE (MATHEWS/DANIELS ADDITION) VERSUS OFFSITE (MSC)

OPTION COMPARISON - CONT.

Supply Air 

• Main Air Handling Units – at end 
of useful life. 

•  Air intake location issues – 
vehicle odors & dust associated 
with lower roof AHU intakes. 

• 96 mechanical AHU’s in lab 
spaces - obsolete  

• New vertical shafts required 

Exhaust Air 

• Shaft locations ok 
• Ductwork material issue-plastics 
• Exhaust fan location issue – fans 

located on low roof. 
• Heat recovery unit on upper roof 

currently not functional or 
maintainable – obsolete. 

• Exhaust fans associated with 
heat recovery unit on upper roof 
difficult to maintain and operate 

• Recent exhaust fans installed 
• Exhaust shaft locations 

problematic for Chemistry lab 
layout 

• Individual fume hood exhaust 
fans on roof - obsolete 

MATHEWS/DANIELS MSC
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Plumbing 
• Systems near end of life 
• Roof drainage cross connected 

to ground water drainage tile 
• Not assessed 

Security / 
separation 

• Single department user  
• Some areas secured, can be 

remodeled to enhance security 

• Multiple department users 
• Adjacent  non-Chem research on 

multiple floors 

Fire Protection • No sprinkler system exists No sprinkler system exists • No sprinkler system exists 

MATHEWS/DANIELS MSC
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DECIDING FACTORS

In reality, there are a lot of similarities between the MSC complex and the aging Chemistry buildings.  When it comes to issues that seem to be equally concerning in either case, one must 
also consider the value of a consolidated program versus a divided one.  Having one department duplicating services and staff in two facilities is a daunting possibility.  This, in addition to the 
physical properties that weigh in favor of the existing Mathews/Daniels complex allow us to decide conclusively in favor of an addition on the existing chemistry block.

STUDY SUMMARY

LAYOUT OF FLOOR Two labs / floor (Partial program) Three labs / floor with optimal adjacency 
(Full program)

PROGRAM FIT Three labs are impeded and ill 
proportioned for teaching:  >2:1 ratio

Layouts are column free and correctly 
proportioned for teaching

EFFICIENCY 56 & 58% per floor efficiency 69-70% per floor efficiency

TECHNICAL FACTORS 12’ floor / floor
60 # / sf live load

16’ floor / floor
100 # / SF live load

QUALITATIVE FACTORS
5’ between windows fight layout of labs
Circulation relocated and extended (320’ 
lf / floor)

Ample daylight:  North side
Compact layout  (170’ lf / floor)

COST FACTOR 80 – 90% of replacement cost
See assumptions and cost model Replacement cost

QUESTIONS / OPEN ISSUES Sufficient data assembled to make a 
recommendation  (group concurred)

Need a master plan coupled with a 
building plan; E/W site looks most 
feasible

RECOMMENDATION Not worth pursuing further Worth testing with options for variable 
scope and cost

MSC MATHEWS/DANIELS

12’ fl oor / fl oor
100 # / SF live load

Easttight
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SYSTEMS MATRIX

INTRODUCTION
The systems Matrix is a tool used to convey the design team’s assumptions about almost 
every aspect of the project.  Architecturally speaking, you could call it a “light specifi cation” 
because it gives a loose guideline on each major item considered in the design and 
construction of a project.  It becomes especially useful if a new team picks up the design 
process down the road and can resume design with the same information used by the 
planning team, hopefully allowing for a quick start-up period.

BASIS OF DESIGN

Basis of Design (BOD) sets the expectations for the quality and scope of the work to be 
installed in the future project.  Our systems matrix dovetails with Department of State 
Facilities project standards and the University of Wisconsin standards.   

ORGANIZATION OF INFORMATION

The BOD information is organized using the Construction Specifi cations Institute’s 
Masterformat 2004.  The various categories of built work are organized using 50 divisions.

DIVISION 01 — GENERAL REQUIREMENTS

DIVISION 02 — EXISTING CONDITIONS

DIVISION 03 — CONCRETE

DIVISION 04 — MASONRY

DIVISION 05 — METALS

DIVISION 06 — WOOD, PLASTICS, AND COMPOSITES

DIVISION 07 — THERMAL AND MOISTURE PROTECTION

DIVISION 08 — OPENINGS

DIVISION 09 — FINISHES

DIVISION 10 — SPECIALTIES

DIVISION 11 — EQUIPMENT

DIVISION 12 — FURNISHINGS

DIVISION 13 — SPECIAL CONSTRUCTION

DIVISION 14 — CONVEYING EQUIPMENT

DIVISION 15 — RESERVED FOR FUTURE EXPANSION

DIVISION 16 — RESERVED FOR FUTURE EXPANSION

FACILITY SERVICES SUBGROUP:

DIVISION 20 — RESERVED FOR FUTURE EXPANSION

DIVISION 21 — FIRE SUPPRESSION

DIVISION 22 — PLUMBING

DIVISION 23 — HEATING VENTILATING AND AIR CONDITIONING

DIVISION 24 — RESERVED FOR FUTURE EXPANSION

DIVISION 25 — INTEGRATED AUTOMATION

DIVISION 26 — ELECTRICAL

DIVISION 27 — COMMUNICATIONS

DIVISION 28 — ELECTRONIC SAFETY AND SECURITY

DIVISION 29 — RESERVED FOR FUTURE EXPANSION

SITE AND INFRASTRUCTURE SUBGROUP:

DIVISION 30 — RESERVED FOR FUTURE EXPANSION

DIVISION 31 — EARTHWORK

DIVISION 32 — EXTERIOR IMPROVEMENTS
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DIVISION 33 — UTILITIES

DIVISION 34 — TRANSPORTATION

DIVISION 35 — WATERWAYS AND MARINE CONSTRUCTION

DIVISION 36 — RESERVED FOR FUTURE EXPANSION

DIVISION 37 — RESERVED FOR FUTURE EXPANSION

DIVISION 38 — RESERVED FOR FUTURE EXPANSION

DIVISION 39 — RESERVED FOR FUTURE EXPANSION

PROCESS EQUIPMENT SUBGROUP:

DIVISION 40 — PROCESS INTEGRATION

DIVISION 41 — MATERIAL PROCESSING AND HANDLING EQUIPMENT

DIVISION 42 — PROCESS HEATING, COOLING, AND DRYING EQUIPMENT

DIVISION 43 — PROCESS GAS AND LIQUID HANDLING, PURIFICATION AND 

STORAGE EQUIPMENT

DIVISION 44 — POLLUTION CONTROL EQUIPMENT

DIVISION 45 — INDUSTRY-SPECIFIC MANUFACTURING EQUIPMENT

DIVISION 46 — WATER AND WASTEWATER EQUIPMENT

DIVISION 47 — RESERVED FOR FUTURE EXPANSION

DIVISION 48 — ELECTRICAL POWER GENERATION

DIVISION 49 — RESERVED FOR FUTURE EXPANSION
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SYSTEMS MATRIX

DIVISION 1 - GENERAL REQUIREMENTS

SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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DIVISION 2 - SITEWORK
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 3 - CONCRETE
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 4 - MASONRY
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 5 - METALS

DIVISION 7 - MOISTURE PROTECTION

DIVISION 6 - WOOD AND PLASTICS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 8 - DOORS AND WINDOWS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 9 - FINISHES
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS



C17

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION - APPENDIX C

SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 10 - SPECIALTIES

DIVISION 11 - EQUIPMENT
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 12 - FURNISHINGS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 13 - SPECIAL CONSTRUCTION

Not applicable at this design stage

DIVISION 14 - CONVEYING SYSTEMS

DIVISION 21 - FIRE SUPPRESSION SYSTEMS
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DIVISION 22 - PLUMBING
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 23 - HVAC
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 26 - ELECTRICAL
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY
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DIVISION 31 - EARTHWORK

DIVISION 32 - EXTERIOR IMPROVEMENTS

DOMESTIC WATER To comply with City of Madison standards and 
specifications and plumbing code. Size and location 
to be determined by the project.

For potable water use

FIRE SERVICE To comply with City of Madison and Madison Fire 
Departmenr standards and specifications and 
plumbing code. Size and location to be determined by
the project.

For fire sprinkler system

NATURAL GAS

SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS

SANITARY SEWER To comply with City of Madison standards and 
specifications and plumbing code. 

For bathrooms, kitchens, and other liquid waste 
materials.

STORM SEWER To comply with City of Madison standards and 
specifications and plumbing code.

For storm runoff drainage
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DIVISION 33 - UTILITIES

SYSTEM CRITERIA BASIS OF DESIGN OPTIONS/ REMARKS
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SYSTEMS REPAIR

EXECUTIVE SUMMARY
The main report presents a grand vision for a new building addition and elaborate 
renovations to the existing space.  It also relies on the continued use of some rather old 
buildings.  The Mathews Building was completed 1962 and the Daniels Building was 
completed in 1967.  In order for these buildings to continue to complement the new 
addition, certain infrastructure and systems improvements must be made in the coming 
years.  Some of the major issues are addressed in the “base project” presented in the 
report, however some rather signifi cant ones are not.  The purpose of this appendix is to 
identify issues currently effecting the existing buildings, and identify possible solutions.  

This document does not indicate a particular sequence or priority for each project.  Certain 
projects present opportunities to do other projects on the list in a more effi cient manner, 
but they don’t necessarily have to be done together if the funds can’t be acquired. 
Unfortunately, the addition of these individual items to the base project adds increased 
fi nancial burden that puts its cost out of range.  Each project on the list is itemized in the 
Cost Estimate Appendix G so that they can be considered on an individual basis as Small 
Projects.

REPAIR IDENTIFICATION

Many people were instrumental in identifying the issues plaguing the existing chemistry 
buildings.  An engineering kick-off meeting was held with many members of University 
Physical Plant, Department of State Facilities, and UW System to identify the known 
problems with The Chemistry Department’s Buildings.  Following that, members of the 
design team went on a walk-through with Building Manager, Kyle Roux.  The rest of the 
items were identifi ed by the inspection of the interior and exterior parts of the facility.

DANIELS MECHANICAL ROOM - 9TH FLOOR
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection

SYSTEMS REPAIR LIST
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection
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SYSTEM BUILDING ISSUE ORIGIN ACTION  

Jan 21st Meeting with DSF

Feb 7th Kyle Roux Walkthrough

Facility Assessment / Inspection
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CODE ANALYSIS

INTRODUCTION
The design team engaged in a discovery of the major code considerations for the resulting 
recommended project.  The following sheets list code considerations for the new and 
existing UW-Madison Chemistry buildings based on the numerical sequence of Wisconsin 
Commercial Code adopted in 2011.  The following is excerpted from the executive 
summary:

BUILDING CLASSIFICATION

The new tower will be a separated building and could be classifi ed minimally as a Type 1B 
structure under the International Building Code (IBC 2009), which would allow unlimited 
area and up to 12 stories of noncombustible construction The new tower consists of 
six (6) occupied fl oors above grade plus an enclosed penthouse, with one fl oor below 
grade.  The new tower would require a 3 hour fi re wall at the interface with the remaining 
portions of the Daniels building following demolition of the north portion.  The tower will 
be fully sprinklered, and quantities of hazardous and fl ammable materials typically used 
in Chemistry experiments are limited based on the fl oor (see chart on page E15), with 
higher fl oors having less allowable fl ammable and hazardous materials.  The new tower 
will house space for Mechanical equipment that will serve the existing Daniels tower, 
and crossovers of supply, return and exhaust will have to navigate around the 3 hour fi re 
wall which extends a short length beyond the roof and facades of the Daniels tower, and 
provide appropriately rated dampers where applicable.  The new tower is considered a 
high-rise building and should interconnect to the fi re department command center that is 
currently located in the Mathews building.  The Fire Command Center was established 
in Mathews as part of an agreement reached with the Madison Fire Department as part 
of the 1998 project.  At that time, the Fire Department indicated they would enter through 
the loading dock area to access the fi re command center.  The lower three fl oors of the 
new tower have fl oor openings between them, with rated glass proposed at the 2nd fl oor to 
provide adequate separation while maintaining visual connectivity.

BUILDING SEPARATION

The existing Mathews and Daniels (MD) buildings are interconnected and constitute a 
single building for this study.  The Shain tower is completely separated by a fi re wall from 
Mathews and is not considered in this analysis.  The existing construction type of MD is 
best classifi ed at 1B with protected moment frame steel columns and beams with concrete 

fl oors.  The building is not sprinklered currently, but standpipes and hose cabinets exist at 
each exit stair.  It is understood that hoses were removed from the hose cabinets at some 
point, but the hose connections remain.  The entire remodeling remains under 50% of the 
aggregate fl oor area of MD.  The remodeling scope exceeds 50% on fl oors B, 1, and 2 and 
thus a sprinkler system is required to be installed on those fl oors entirely.  The penthouse 
in Daniels is undergoing substantial demolition and remodeling, and depending on the 
A/E design sprinklering on the 9th fl oor/penthouse in Daniels may be required.  Work on 
intermediate fl oors in Daniels is anticipated to be less than 10% of the areas of those fl oors 
at the north end interface with the new tower.  

FLOOR OPENINGS

New openings in the fl oors between B, 1, and 2 in Daniels constitute small atria, and 
opening protectives and separations are required as appropriate to the condition.  The 
use of rated glass is suggested for the openings to maintain the visual connections and to 
attenuate sound transfer.

EXIT STAIRS

Exit stairs for Mathews and Daniels will require the creation of rated exit enclosures to 
discharge at grade or exit horizontally through the new tower.  The north Daniels exit stair 
will exit through the fi rst fl oor via remodeled exit enclosure.  The south Daniels exit stair will 
connect to discharge at grade via a rated remodeled vestibule on the basement level.  The 
existing Mathews stairs will continue to function without alteration.

RESTROOMS

Restroom facilities in MD are not currently accessible.  Restrooms would be completely 
remodeled on fl oors B, 1, and 2 to meet accessibility standards.  Door hardware in MD 
does not meet accessibility standards and is recommended for replacement throughout the 
building.  Existing elevator controls, signage and signal require evaluation for replacement 
to meet accessibility standards.  
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OCCUPANCY CALCULATIONS
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MATHEWS / DANIELS CODE ANALYSIS

CATEGORY
APPICABLE CODE 

REFERENCE
DESCRIPTION REMARKS
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CATEGORY
APPICABLE CODE 

REFERENCE
DESCRIPTION REMARKS
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NEW CHEMISTRY TOWER CODE ANALYSIS

CATEGORY
APPICABLE CODE 

REFERENCE
DESCRIPTION REMARKS
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CATEGORY APPICABLE CODE 
REFERENCE DESCRIPTION REMARKS

STAIR TO ROOF IBC (1009.13.1) In buildings without an occupied roof, access to the roof shall 
be permitted to be a roof hatch or trap door not less than 16 
square feet in area and having a minimum dimension of 2 feet.

STAIR EXTENSION TO ROOF IBC (1009.13) In buildings four or more stories in height above grade, one 
stairway shall extend to the roof surface. In buildings without an 
occupied roof, access to the roof from the top story shall be 
permitted to be an alternating tread device.

CORRIDOR AND HALLWAY WIDTH IBC (1018.2) 44 inches minimum Required to meet the minimum width based upon the calculated 
occupant load per 1005

IBC (1018.2 Exception 2) May be reduced to 36 inches if serving 50 or fewer occupants.

DEAD ENDS IBC (1018.4) 50 feet maximum if the corridor or hallway is required to have 2 
exits based upon occupant load. 

Dead-end length could be extended, based on 2.5 width.

CORRIDOR AND HALLWAY   CONSTRUCTION IBC (Table 1018.1) Fire-rated construction of corridors is not required, based upon 
the installation of an automatic sprinkler system throughout.

AUTOMATIC SPRINKLERS IBC (903.2.11.4) Required if occupant load of 30 is located 55' above level of fire 
vehicle access.

STANDPIPES IBC (905) Class I standpipes allowed in buildings with sprinkler system. 

FIRE ALARM SYSTEM IBC (907.2.2) Manual fire alarm not required.

SMOKE DETECTORS IMC (606) Required for automatic shutdown of HVAC systems delivering 
in excess of 2000 cfm, where a "return-air system" is used.

IBC (3003.2) Required for elevator recall.

IBC (907.2.13) High rise buildings. Automatic smoke detection, fire department 
communication system, and emergency voice alarm 
communication system.

SMOKE CONTROL IBC (Section, 909) A smoke control system shall be installed in accordance with 
Section 909.

Atrium area

STANDBY POWER IBC (404.7) Equipment required to provide smoke control (in atrium) shall 
be connected to a standby power system in accordance with 
909.11.
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CATEGORY APPICABLE CODE 
REFERENCE DESCRIPTION REMARKS

Sixth Floor                                      141              4                  3

Seventh Floor                                  142              4                  3

Eight Floor                                      180              4                  3

Total:                                        1659             36                28

LABORATORY REQUIREMENTS NFPA 45 Laboratory Unit Classifications per                     Tables 2-
2(a) and 3-1(a):

A variance will be required to utilize NFPA for permitted quantities of 
flammable solvents in lieu of Table 3-D, IBC

Quantity of Class I Liquids                 Maximum Lab
permitted per laboratory unit:              Unit Area:

Separation for                   Separation between           non-lab 
areas:                  lab units:

Laboratory Unit Classification: Class C

4 gal. per 100 square feet ,300           Unlimited            gallons 
total permitted per lab unit

Non-rated                                Non-rated

*Class C unit maximum permitted                                  Class 
I,I & IIIA Liquids is 8 gal per                                  100 sf and 
400 gal total per lab unit.

Laboratory Unit Classification: Class B

10 gal. per 100 square feet , 600                  10,000 sf gallons 
total permitted per lab unit

1-hour                                    1-hour

* Class B unit maximum permitted                                    Class
I,II & IIIA Liquids is 20 gal per                               100 sf and 
800 gal total per lab unit.

*Quantities and Class of liquids to be stored in unknown at this 
point.

NFPA 45 (3-4.1) Number of exits from lab work area: 2 required if over 1,000 
square feet.

NFPA 45 (7-2.2.6) Dispensing of Class I liquids from containers less than 5-
gallon capacity: Within a fume hood or in separate inside 
storage room.

NFPA 45 (7-2.2.7) Dispensing of Class I liquids from containers from 5-gallon 
capacity or more: Outside of building, or in a separate inside 
storage room per NFPA 30.

NFPA 45 (8-2.4) Compressed Gases:  Cylinders of all gases having Health 
Hazard Rating of 3 or 4, and cylinders of gases having a 
Health Hazard or 2 with no physiological warning properties 
shall be kept in a continuously ventilated hood or enclosure.

NFPA 45 (TABLE 8-2) Maximum number of Gas Cylinders in Lab work area:  6 
cylinders of flammable gas or oxygen,  3 cylinders of liquefied 
flammable gas per 500 square feet,  3 cylinders of gases with 
Health Hazard Rating of 3 or 4 per 500 square feet.

NFPA 45 (10, 1-5.2) Portable Fire Extinguishers: Stockrooms, lab, computer rooms, generator room.

Ordinary Hazard Occupancy: Minimum 2-A extinguisher with 
a max. of 1,500 square feet of floor area per unit of A.

Maximum travel distance of 75 feet to an extinguisher.
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CATEGORY APPICABLE CODE 
REFERENCE DESCRIPTION REMARKS

Emergency Power:

Emergency power required for fume hood exhaust systems.

FINISHES IBC (803.1) Interior wall and ceiling shall be classified in accordance with 
ASTM E 84 or UL 723

IBC (Table 803.9) Flame Spread Ratings (sprinklered building): Group B
Rooms and enclosed spaces: Class C

Exit access corridors and other exitways: Class B

Vertical exits and exit passageways: Class B Class C interior finish materials shall be permitted for wainscoating or 
paneling of not more than 1,000 square feet of applied surface area 
in the grade lobby where applied directly to a noncombustible base 
and fireblocked as required by Section 803.11.1

IBC (404.8) Atrium Interior Finish:

The interior finish of walls and ceilings of the atrium shall 
not be less than Class B with no reduction in Class for 
sprinkler protection.
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FLAMMABLE LIQUIDS

120/480 120/480120/480120/480

90/360 90/36090/360

60/24060/240

15/6015/60

15/6015/60

15/6015/60

90/360 90/36090/360

6/246/24

60/24060/240

6/24

1st Floor

Basement

Sub basement

2st Floor

3th Floor

4th Floor

5th Floor

6th Floor

7 9th Floors

Higher than 9th

Lower than Sub basement Not Allowed

Allowable Gallons of Flammable Liquids per Control Area by Floor (IBC 2006 Edition)
Business Occupancy – Education Occupancies above the 12th Grade (Section 3.04)

15/240

7.5/60
2 Hour Fire Resistance Rating for
Fire Barriers

1 Hour Fire Resistance Rating for
Fire Barriers

Maximum Allowable Gallons of
Flammable Liquids Per Control Area
(In Use/Storage)

30/120

LEGEND

Table 307.1 (1) Combination Flammable Liquids (Gallons)
Storage Use Closed Use Open

Class A 30 30 10
Class A, B & C 120 120 30
• Max. quantities can be increased 100% if building fully sprinklered
• Max. quantities can be increased 100% when stored in approved
safety cabinets or containers

• The above increases can be cumulative when both apply.

Table 414.2.2 (1) – Design and Number of Control Areas
% of Max. Allowable No. of Control Fire resistance rating
per Control Area areas per Floor for Fire Barrier in hours

Higher than 9 5 1 2
7 9 5 2 2
6 12.5 2 2
5 12.5 2 2
4 12.5 2 1
3 50 2 1
2 75 3 1
1 100 4 1
1 75 3 1
2 50 2 1

Lower than 2 Not Allowed
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AXONIMETRIC

GENERAL CHEMISTRY - TEACHING LAB

VIEW FROM WRITE-UP INTO TEACHING LABORATORY

TYPICAL GENERAL CHEMISTRY STUDENT STATION

SIMILAR LABORATORY IMAGE
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ROOM PLANNING DIAGRAM

Description: Teaching Lab Operating Hours
Department: General Chem. Classes: 7:am- 10:pm
Square Footage: 3600 HVAC: 7:am- 10:pm
Number of Sections: 2 @ 22 students Lighting: 7:00 am- 10:00pm
No. of Students: 44 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 60 Floor: sealed concrete
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 4 stations Wall: painted gwb
Fume Hood Ratio: 2 per 4' Hood Ceiling: exposed
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 12 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: Markerboard: yes
Natural Gas: yes Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station: Yes
Flammable: Lockers: (44) - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 1 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: no
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM DESIGN CRITERIA

GENERAL CHEMISTRY - TEACHING LAB

TYPICAL GENERAL CHEMISTRY TEACHING LABORATORY 2400 ASF
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ANALYTICAL CHEMISTRY - TEACHING LAB

VIEW FROM LABORATORY DOWN CENTRAL AISLE

TYPICAL GENERAL CHEMISTRY STUDENT STATION

SIMILAR LABORATORY IMAGE

AXONIMETRIC
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Description: Teaching Lab Operating Hours
Department: Analytical  Chem. Classes: 7:am- 10:pm
Square Footage: 2400 HVAC: 7:am- 10:pm
Number of Sections: 2 @ 18 students Lighting: 7:00 am- 10:00pm
No. of Students: 36 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 60 Floor: sealed conc.
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 6 stations Wall: painted gwb
Fume Hood Ratio: 2 - 6' Hood Ceiling: acoutical tile
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 12 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: Markerboard: yes
Natural Gas: yes Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station: Yes
Flammable: Lockers: (44) - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 2 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

TYPICAL ANALYTICAL CHEMISTRY TEACHING LABORATORY 2400 ASF

ANALYTICAL CHEMISTRY - TEACHING LAB
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ORGANIC CHEMISTRY - TEACHING LAB

VIEW FROM NORTH WINDOWS AT STUDENT HOOD STATIONSIMILAR LABORATORY IMAGE

AXONIMETRIC VIEW FROM FRONT OF LABORATORY TO THE NORTH
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Description: Teaching Lab Operating Hours
Department: Organic Chem. Classes: 7:am- 10:pm
Square Footage: 2880 HVAC: 7:am- 10:pm
Number of Sections: 2 @ 18 students Lighting: 7:00 am- 10:00pm
No. of Students: 44 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 80 Floor: sealed conc.
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 2 stations Wall: painted gwb
Fume Hood Ratio: 2 per 6' Hood Ceiling: acoutical tile
Cup Sink: yes Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 12 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: yes Markerboard: yes
Natural Gas: yes Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station: Yes
Flammable: Lockers: (44) - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 2 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

TYPICAL ORGANIC CHEMISTRY TEACHING LABORATORY - 2880 ASF

ORGANIC CHEMISTRY - TEACHING LAB
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PHYSICAL CHEMISTRY - TEACHING LAB

VIEW FROM NORTH WINDOWS AT STUDENT STATIONEXAMPLE LABORATORY IMAGE

AXONIMETRIC VIEW FROM TA STATION OF LABORATORY TO THE WEST
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Description: Teaching Lab Operating Hours
Department: Physical Chem. Classes: 7:am- 10:pm
Square Footage: 2400 HVAC: 7:am- 10:pm
Number of Sections: 2 @ 18 students Lighting: 7:00 am- 10:00pm
No. of Students: 36 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 80 Floor: sealed conc.
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 4 stations Wall: painted gwb
Fume Hood Ratio: 2 per 4' Hood Ceiling: acoutical tile
Cup Sink: no Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 12 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: no Markerboard: yes
Natural Gas: no Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station: Yes
Flammable: Lockers: (36) - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 1 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

TYPICAL PHYSICAL CHEMISTRY TEACHING LABORATORY - 2400 ASF

PHYSICAL CHEMISTRY - TEACHING LAB
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General Chemistry - Teaching Lab (3600 

ADVANCE ANALYTICAL INSTRUMENT - TEACHING LAB

VIEW TO NORTH WINDOWS FROM TA STATIONSIMILAR LABORATORY IMAGE

AXONOMETRIC VIEW FROM STUDENT STATION OF INSTRUMENT AREA

AXONOMETRIC
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General Chemistry - Teaching Lab (3600 

Description: Teaching Lab Operating Hours
Department: Instrument Chem. Classes: 7:am- 10:pm
Square Footage: 2400 HVAC: 7:am- 10:pm
Number of Sections: 2 @ 12 students Lighting: 7:00 am- 10:00pm
No. of Students: 36 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 60 Floor: sealed conc.
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 4 stations Wall: painted gwb
Fume Hood Ratio: 1- 6' Hood Ceiling: acoutical tile
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 12 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: yes Markerboard: yes
Natural Gas: yes Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station: Yes
Flammable: Lockers: (44) - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 1 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: yes Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

ADVANCE ANALYTICAL INSTRUMENT TEACHING LABORATORY - 2400 ASF

ADVANCE ANALYTICAL INSTRUMENT - TEACHING LAB
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LECTURE HALLS

AUDIO / VISUAL REQUIREMENTS
AUDIO SYSTEM

1. Perform an acoustical analysis prior to design of audio system to determine fi nal 
requirements.

2. Install new integrated sound system for all audio inputs: wired & wireless microphone, 
computer, and a VCR/ DVD/CD player.  Provide 2 channels of wireless microphone 
capability (1 for wireless handheld microphone and one for wireless clip-on).  Current 
campus standard is Shure UHF-R in the H4 frequency spectrum.

3. Provide two microphone connections (XLR type) in each lecture hall.  One at the 
instructor station, one at the front wall of the room.

4. Provide assistive listening system.  The campus standard for this technology is Listen   
Technologies.

5. Provide one 3.5mm mini-jack at the instructor’s station.  This will be attached to an 
external recorder to record the lecture.

6. Speaker wiring can be daisy chained and fed through D-rings (conduit not required).  
Wiring will need to be plenum rated per DSF specifi cation.

 NETWORK SERVICES (VOICE, DATA, VIDEO)

1. Provide new voice, data services to instructor station.

2. Install voice and data services in the room for closed captioning as appropriate.  
Provide voice/data on the wall near the accessible seating location(s).  Provide a 2 
outlet Cat 6 cable that is network connected.  Add signage on the wall or on the jack 
plate, to denote jacks intended use.

3. Provide adequate electrical and telecommunications conduit infrastructure for 
expansion (i.e. provide a spare conduit).

4. Provide voice communication line for assistance telephone at instructor station.

5. Provide network services at instructor station and equipment rack.

6. Provide wireless network connection (WAP).  Ceiling location is preferred.  1 or 2 
will be required per room.  DoIT will do survey for fi nal placement and installation.  A 
cable of coiled wire is to be provided above ceiling by the contractor.

VIDEO/DATA PROJECTION SYSTEM

1. Install multi-scan video projection system for displaying inputs from computers, VCR/
DVD/CD player, and document camera and cable signals via projector display device 
(RBGHV, S-video, composite and component video).

2. Install projector in appropriate location.  Provide conduit/cable path for RGBHV video 
cable and low voltage control cable from podium to projector.  Provide 1 unswitched 
AC outlet at projector.

3. Provide fi xed projector mount due to low ceiling height.  Projectors will be serviced 
from a ladder.  Provide conduit/cable path from fi xed projector mount to podium for 
low voltage control cable.

4. Provide an integrated video monitor in the touch screen panel at the instructor station 
to simultaneously view all input signals.

5. Provide laptop computer input connection (pull out) for computer-generated signals.  
VGA cable slides into podium.  The 3’ cable is replaced approximately once per year.

6. Provide double wide permanent equipment rack in lockable enclosure.  Both sides 
are to be independently locked.

7. Provide one document camera.  The campus standard for this technology is 
WolfVision.

8. Provide one multi format VCR/region free DVD/CD player, housed in the instructor 
podium.

9. Provide connection panel for audio (L&R audio) and composite video inputs at the 
instructor station. AMX input panel is located inside the cabinet on the user side.

10. Access to control system is password protected (two tracks-user and service/
maintenance).  This is part of the AMX programming.
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11. Provide closed caption for VCR video.  The campus standard for this type of 
technology is PCD 88 by Link Electronics.

CHALKBOARDS

1. Provide a vertical sliding chalkboard system (one fi xed panel with 2 sliding panels 
in front) with a total minimum of 30 lineal feet in each room.  Design for concurrent 
chalkboard and AV use if possible.  The campus standard for this technology is 
Weyel column chalkboard systems.

PROJECTION SURFACES

1. Provide one ceiling recessed electric screen with 16x9 aspect ratio.

2. Provide electric screen controls (up/down).  Integrate into the AV control system 
via low voltage relays.  Campus standard is Da-Lite.  Draper or Stewart will not be 
accepted.

LIGHTING CONTROLS

1. Provide an integrated, standardized AV/light control system (programmable and 
expandable) with touch panel control.  The system controls the following: all lighting 
systems, audio system, projection screens and audio/video inputs to video/data 
projectors.  The control system should be capable of wireless control for select 
functions.  The campus standard for this type of technology is AMX.  Provide conduit 
for RS-232 cable from instructor station to ETC Unison light control panel location.

2. Locate AV/light control system on the touch panel at the instructor station.

3. University staff will provide menu design and programming for the AV control 
systems.

4. Aisle lighting was requested.  Acceptable options include Rope lights, Seat mounted 
aisle lights or recessed cans were 
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SMALL LECTURE HALL -150 SEATS

VIEW FROM LECTURE DEMOSTRATION BENCHSIMILAR LECTURE IMAGE

AXONOMETRIC VIEW TOWARD FRONT OF LECTURE HALL
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Description: Lecture Hall Operating Hours
Department: Chemistry Classes: 7:am- 10:pm
Square Footage: 3000 HVAC: 7:am- 10:pm
Number of Sections: na Lighting: 7:00 am- 10:00pm
No. of Students: 150 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 25 Floor: carpet
Bench/Student: 20" x 36" Base: rubber base
Lab Sink Ratio: NA Wall: painted gwb
Fume Hood Ratio: NA Ceiling: acoutical tile
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station:

Lab Services Specialties
Compressed Air: yes @ demo Chalkboard: yes
Nitrogen: yes @ demo Markerboard: no
Natural Gas: yes @ demo Projection Screen: 8’ x10’
Lab Vacuum: yes @ demo Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station:
Flammable: Lockers:
Inert: Other:

Water HVAC
Hot Water: yes@ demo Temp  Max. - Summer:
Cold Water: yes@ demo Temp Min.- Winter:
RO/DI Water: yes@ demo RH - Max - Summer:
Floor Drain: RH - Max - Winter:
Safety Shower: Air Changes/Hr.:
Eyewash: Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: no
208v: yes Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

SMALL LECTURE HALL -150 SEATS

SMALL LECTURE HALL - 150 SEATS
3750 ASF
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MEDIUM LECTURE HALL -250 SEATS

VIEW FROM LECTURE DEMOSTRATION BENCHSIMILAR LECTURE IMAGE

AXONOMETRIC VIEW TOWARD FRONT OF LECTURE HALL
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ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIAROOM PLANNING DIAGRAM

MEDIUM LECTURE HALL - 250 SEATS
6250 ASF

MEDIUM LECTURE HALL -250 SEATS

ROOM DESIGN CRITERIA

Description: Lecture Hall Operating Hours
Department: Chemistry Classes: 7:am- 10:pm
Square Footage: 5000 HVAC: 7:am- 10:pm
Number of Sections: na Lighting: 7:00 am- 10:00pm
No. of Students: 150 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 25 Floor: carpet
Bench/Student: 20" x 36" Base: rubber base
Lab Sink Ratio: NA Wall: painted gwb
Fume Hood Ratio: NA Ceiling: acoutical tile
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station:

Lab Services Specialties
Compressed Air: yes @ demo Chalkboard: yes
Nitrogen: yes @ demo Markerboard: no
Natural Gas: yes @ demo Projection Screen: 8’ x10’
Lab Vacuum: yes @ demo Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station:
Flammable: Lockers:
Inert: Other:

Water HVAC
Hot Water: yes@ demo Temp  Max. - Summer:
Cold Water: yes@ demo Temp Min.- Winter:
RO/DI Water: yes@ demo RH - Max - Summer:
Floor Drain: RH - Max - Winter:
Safety Shower: Air Changes/Hr.:
Eyewash: Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: no
208v: yes Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:
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LARGE LECTURE HALL -350 SEATS

VIEW FROM LECTURE DEMOSTRATION BENCH
SIMILAR LECTURE IMAGE

AXONOMETRIC VIEW TOWARD FRONT OF LECTURE HALL
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ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

Description: Lecture Hall Operating Hours
Department: Chemistry Classes: 7:am- 10:pm
Square Footage: 6300 HVAC: 7:am- 10:pm
Number of Sections: na Lighting: 7:00 am- 10:00pm
No. of Students: 150 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 25 Floor: carpet
Bench/Student: 20" x 36" Base: rubber base
Lab Sink Ratio: NA Wall: painted gwb
Fume Hood Ratio: NA Ceiling: acoutical tile
Cup Sink: Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station:

Lab Services Specialties
Compressed Air: yes @ demo Chalkboard: yes
Nitrogen: yes @ demo Markerboard: no
Natural Gas: yes @ demo Projection Screen: 8’ x10’
Lab Vacuum: yes @ demo Projector: Ceiling Hung
Other: Demo Hood: Yes

Cylinder Gases TA Station:
Flammable: Lockers:
Inert: Other:

Water HVAC
Hot Water: yes@ demo Temp  Max. - Summer:
Cold Water: yes@ demo Temp Min.- Winter:
RO/DI Water: yes@ demo RH - Max - Summer:
Floor Drain: RH - Max - Winter:
Safety Shower: Air Changes/Hr.:
Eyewash: Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: no
208v: yes Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:LARGE LECTURE HALL - 350 SEATS

6300 ASF

LARGE LECTURE HALL - 350 SEATS
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STUDENT PROJECT LAB

ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

STUDENT PROJECT LAB

TEACHING LABORATORY

Lab
Sink

Safety
Shower

Student Cubicles for
Coats & Backpacks

6' Chemical
Fume Hoods

Shared Equipment
Bench

INSTRUMENT

Projection
Screen

STUDY ROOM

STUDY ROOM

STUDENT PROJ.
WORK ROOM

STOCK ROOM

Description: Student Proj. Lab Operating Hours
Department: Chemistry. Classes: 7:am- 10:pm
Square Footage: 1200 HVAC: 7:am- 10:pm
Number of Sections: 12-16 students Lighting: 7:00 am- 10:00pm
No. of Students: 12-16 Equipment: 7:00 am- 10:00pm
No. of TAs: 1
Student Station Criteria Architectural Finishes

ASF per Student: 60 Floor: sealed conc.
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: 1 per 4 stations Wall: painted gwb
Fume Hood Ratio: 1 - 6' Hood Ceiling: acoutical tile
Cup Sink: no Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: 6 - lockable

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: Markerboard: yes
Natural Gas: yes Projection Screen: 6'x 8'
Lab Vacuum: yes Projector: Ceiling Hung
Other: Demo Hood: no

Cylinder Gases TA Station: no
Flammable: Lockers: 12 - 12"x12"
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 1 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:
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ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

STOCK ROOM

STOCK ROOM

Prep Table

INSTRUMENT

Tall Storage Cabinets -
Equipment & Glassware

Tall Storage Cabinets -
Projects & Demonstrations

Benches with Base Cabinets

Sink Sink

Tall Storage
Cabinets

Description: Stock Room Operating Hours
Department: All Departments Classes: 7:am- 10:pm
Square Footage: 1000 HVAC: 7:am- 10:pm
Number of Sections: NA Lighting: 7:00 am- 10:00pm
No. of Students: 0 Equipment: 7:00 am- 10:00pm
No. of TAs: 2
Student Station Criteria Architectural Finishes

ASF per Student: 0 Floor: sealed conc.
Bench/Student: na Base: rubber base
Lab Sink Ratio: na Wall: painted gwb
Fume Hood Ratio: 1- 5' Hood Ceiling: acoutical tile
Cup Sink: no Casework: metal
Outlets/Station: 120v Quad Countertop: epoxy
Drawers/Station: see plans

Lab Services Specialties
Compressed Air: yes Chalkboard: no
Nitrogen: Markerboard: no
Natural Gas: yes Projection Screen: no
Lab Vacuum: yes Projector: no
Other: Demo Hood: no

Cylinder Gases TA Station: no
Flammable: Lockers: no
Inert: Other:

Water HVAC
Hot Water: yes Temp  Max. - Summer:
Cold Water: yes Temp Min.- Winter:
RO/DI Water: yes RH - Max - Summer:
Floor Drain: no RH - Max - Winter:
Safety Shower: 1 Air Changes/Hr.:
Eyewash: at each sink Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: yes Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:
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ROOM PLANNING DIAGRAM ROOM DESIGN CRITERIA

CLASSROOM

Description: Classroom Operating Hours
Department: Chemistry Classes: 7:am- 10:pm
Square Footage: 750 HVAC: 7:am- 10:pm
Number of Sections: Lighting: 7:00 am- 10:00pm
No. of Students: 30 Equipment: 7:00 am- 10:00pm
No. of TAs: 1
Student Station Criteria Architectural Finishes

ASF per Student: 25 Floor: vinyl tile
Bench/Student: 30" x 60" Base: rubber base
Lab Sink Ratio: Wall: painted gwb
Fume Hood Ratio: Ceiling: acoutical tile
Cup Sink: Casework:
Outlets/Station: Countertop: -
Drawers/Station:

Lab Services Specialties
Compressed Air: Chalkboard: yes
Nitrogen: Markerboard: yes
Natural Gas: Projection Screen: 6'x 8'
Lab Vacuum: Projector: Ceiling Hung
Other: Demo Hood: no

Cylinder Gases TA Station: no
Flammable: Lockers: no
Inert: Other:

Water HVAC
Hot Water: Temp  Max. - Summer:
Cold Water: Temp Min.- Winter:
RO/DI Water: RH - Max - Summer:
Floor Drain: RH - Max - Winter:
Safety Shower: Air Changes/Hr.:
Eyewash: Pressurization:
Sprinklers: yes Filitration - Supply:

Filitration - Exhaust:
Other:

Electrical/Data Chemical Storage
120v: yes Solvent: yes
208v: Acids/Bases: yes
Data: yes Radiosotopes: no
Telephone: Carcinogens: no
Paging/Intercom: Dry Chemicals: yes
Other: Chemical Waste: yes

General Waste: yes
Separate Waste:
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SUSTAINABILITY SUMMARY

The Design team worked together to set goals for sustainable design to guidelines for the 
Chemistry Instructional Space Addition and Renovation.  The basic case we have made for 
the justifi cation of certain strategies we have chosen can be summarized by the following 
priorities:

• Solve the obselete HVAC system issues on the Daniels Building to extend the useful 
life of the building for an additional 30 to 40 years

• Repurpose the base of the Mathews and Daniels buildings (Basement Level through 
Level Two) by shifting intensive chemistry teaching to the new addition and reusing 
the 50 year old chassis for classrooms, General Chemistry, and General Chemistry 
support spaces.

• Design the new addition to a standard of system performance that:

 - Exceeds standard space utilization effi ciency (Net S.F. to Gross S.F. ratio) of 57 
percent by fi ve percent, with a net to gross effi ciency rating of 62 percent.

 - Reduces energy use below the benchmark of 350,000 to 400,000 BTU/S.F./
Year by 30 to 40 percent, to 210,000 to 280,000 BTU/S.F./Year.

 - Reduces water use by 40-50 percent

 - Diverts 80 percent of construction waste through reuse or recycling waste 
streams.

• Achieve gold standard of space utilization (scheduled hours versus available hours) 
of 60% or greater for teaching labs and lecture spaces while transforming the 
student/teacher environment with daylight and transparency.

• LEED Gold or better rating

OVERVIEW
The DSF sustainability checklist on the following pages indicates which sustainable 
strategies we believe should be employed on this project and why we believe they should 
be employed.

The checklist captures the conversation had in the Sustainbility Charrette held September 
8th, 2011, which indicated the unique interests of the Chemistry department.  It also 
considers the DSF and University of Wisconsin standards for sustainable design.

SUSTAINABLILITY CHECKLIST OBJECTIVES
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

6 6

1 1

Intent/Strategy/Comments

5 5

1

11K1F                                                   Checklist Date: December 2011
Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

DSF Sustainable Facilities Checklist   

P

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

1

2

3

1

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

Intent/Strategy/Comments

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

1

1

1

1

1

11 / 26 Credits 
Required

22 4

1

1

1

1

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

P

22

4

4 / 10 Credits 
Required

8 2

4 4

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

P

P

P

415

10± / 35 
Credits 

17 10 8

3

61 to 7

2

2

2

3

2

1

2

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

2

1 1

1

P

2

11

1 to 2 2

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   

1

Y

1

1 1

1 1

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle
11K1F                                                   Checklist Date: December 2011

5 / 14 Credits 
Required

6 4 4

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

1

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

1 1

1 1

P

P

1

1

1

1

1 1

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

1

1

1

1

1

1

1

1

11

1 1

11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

DSF Sustainable Facilities Checklist   

4 / 15 Credits 
Required

11 1 3

11

1 1

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

1 1

1

1

11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

DSF Sustainable Facilities Checklist   

1

10K1F
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Project: Chemistry Instructional Addition and Renovation
Project No:
A/E:
Project Phase: Space Assessment and Feasibility Study                    
Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

DSF Sustainable Facilities Checklist   11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

1

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

1

1

1

1

1

1

1

2 / 8 Credits 
Required

1 7

10K1F
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Project: Chemistry Instructional Addition and Renovation

Project No:

A/E:

Project Phase: Space Assessment and Feasibility Study                    

Contract Date: 

  LEED Registered                                      Pursuing LEED Certification

1 1

1 1

1 1

1 1

1 1

11K1F                                                   Checklist Date: December 2011

Projects >10,000 GSF or $2.5 M total budget shall achieve 
50 credits including DSF Required Credits

Aro Eberle | Ballinger                         Checklist Author: Aro Eberle

2012 Draft DSF Sustainability Checklist with LEED 2009 Rating System Incorporated

DSF Sustainable Facilities Checklist   

0 / 4 Credits 
Required 4 2

110 Possible 
Credits

69 21 15

Credits
40-49
50-59
60-79

80+

1 1

LEED Scoring Levels
Certified
Silver
Gold
Platinum

10K1F
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EXECUTIVE SUMMARY

TARGET VALUE BUDGET DEVELOPMENT APPROACH
Included within this report is a comprehensive Target Value Budget Model that Mortenson 
Construction has developed through a collaborative effort with the design team lead by Aro 
Eberle Architects and Ballinger. The intent of this effort was to identify the budget for the 
overall program of the UW Chemistry Instructional Addition and Renovation in its entirety 
for the base project and beyond. From the comprehensive all-program cost model, the 
scope of the Base Project, Future Projects, and other Infrastructure Projects was captured.

This Target Value Budget (TVB) was arrived at from a cost model that Mortenson 
Construction developed with numerous sources of information, coordination meetings, and 
working sessions with the Core Team and Design Team. Mortenson’s base cost model was 
based on the scope outlined through these interactions and information. The Core Team 
then developed the TVB by honing in on the overall strategy for funding the program.

The proposed Base Project for the UW Chemistry Addition and Renovation is refl ected 
in this report as a $103 million total project budget. This report supports and provides 
the detail back-up to the budgets that have been proposed to the Campus Planning 
Committee. The Future Projects identifi ed through this process are budgeted at $41 million 
total project budget. And lastly, the Other Infrastructure Projects, which are intended to be 
taken on individually, total another $10 million total project budget. The total of all projects 
indentifi ed within this studt is $154 million total project budget. With these target budgets 
established and their related scope of work identifi ed, the Core Team can move forward to 
planning their project.

TARGET VALUE BUDGET BREAKDOWN AND FORMAT
This Target Value Budget is broken down to refl ect the grouping of scope in alignment with 
the (3) groups of projects - Base, Future, and Other. This breakdown has been arrived at 
through several iterations with the Design and Core Team to support the State and UW 
campus planning process. Please fi nd outlined below the scope of work included within 
each group of projects.

BASE PROJECT SCOPE (REPORT SECTION C)

• Chemistry New Tower - 170,015 SF building addition, 8-story building with basement 
and penthouse, (2) fl oors shelled for future build-out

• General Chemistry Renovations - 41,256 SF building renovation of fl oors Basement, 
First and Second of Daniels building. Includes lab areas as well as core circulation 
areas.

• Daniels Mechanical Renovations - complete overhaul of roof-top exhaust systems 
and tie-in to systems in Chemistry New Tower penthouse

FUTURE PROJECTS SCOPE (REPORT SECTION D)

• Chemistry New Tower Build-Out (7th Floor) - 20,190 SF build-out of lab and related 
areas to include infrastructure and equipment to support these areas.

• Daniels & Mathews Renovations - 41,449 SF of renovations on Basement, First 
and Second fl oors of both buildings. Includes new structural openings, new MEP 
equipment and distribution, and complete gut and rework of these areas.

• Chemistry New Tower Build-Out (8th Floor) - 20,725 SF build-out of lab and related 
areas to include infrastructure and equipment to support these areas.

OTHER INFRASTRUCTURE PROJECTS SCOPE (REPORT SECTION E)

• Series of infrastructure projects outlined in our log of projects that addresses 
infrastructure and building issues in Mathews and Daniels buildings that are not 
resolved within the Base and Future projects scope of work.
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A clarifi cation on how budgets were allocated between Instructional, Infrastructure, and 
Shell categories:

• Instructional - all selective demolition, structure, enclosure, interior construction and 
fi nishes, and MEP distribution work to accomplish new or upgraded instructional 
areas in the Chemistry New Tower and within the Daniels and Mathews buildings.

• Infrastructure - the scope of work captured in this category is related to the work 
that is required to get both the Daniels and Mathews buildings systems brought to 
industry standard operations. This does not include the renovation of the research 
areas, but the MEP systems and other systems required to support those areas 
properly.

• Shell -  this captures the work to accomplish the 8th fl oor build-out of the Chemistry 
New Tower. This is not refl ected in Instructional as its future use remains unidentifi ed 
at this time.

In each Sections C, D, and E you will fi nd the executive summary and back-up to the 
target value budget for each category. The back-up includes our total construction budget 
summary, the breakdown by area, a Gross Square Footage and Enclosure Area Summary 
as well as any detail on each of the breakdown areas.

The construction cost models includes a construction escalation factor based on 2.5% 
starting in 2013 until the mid-point of construction for each project. The mid-point for each 
project was arrived at with the anticipated construction schedules outlined below.
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TARGET VALUE BUDGET BREAKDOWN AND FORMAT - CONT.
Also included in the construction cost models is a contingency factor of 0% for the base 
project and, 3% for the Future and Other projects, a 3.5% factor for contractor insurances, 
bonds, and fees. The indirect cost factors included are based on a percent of construction 
costs - A/E Design fees at 8%, DSF Management at 4% (of both construction and 
contingency), Contingency at 5% for Instructional and shell work and 7% for Infrastructure 
work, and FF&E at 3% for Instructional and shell work and 1% for Infrastructure work.

WORKING SESSIONS

Mortenson participated in a number of working sessions with the Design team in order to 
gain a comprehensive understanding of the program and intended scope for all areas of 
the building. The following outlines these sessions that contributed to the development of 
the enclosed Target Value Budget.

July 20, 2011 Initial working session with Design Team to kick-off effort
August 9, 2011 Walk-Thru of existing Daniels/Mathews Buildings with Kyle Roux
August 10, 2011 Design Team working session
August 16, 2011 Structural Systems discussion with Henneman Engineering
August 22, 2011 Initial Cost Model Review with Design Team
August 23, 2011 MEP Cost Model Review and Systems Scope with AEI
September 9, 2011 Core Team Meeting at Chemistry
September 20, 2011 Review Cost Model Updates with Design Team
October 14, 2011 Other Infrastructure Projects Matrix Review
October 18, 2011 Infrastructure Projects Scope Review with AEI
November 1, 2011 Infrastructure Projects Budget Review with Design Team
November 15, 2011 Updated Project Budget Breakdown Review with Design Team
November 22 & 29 Final MEP Infrastructure Scope and Budget Review

ARCHITECTURAL

Project Initiation Meeting summary provided by Aro Eberle and Ballinger dated January 10, 
2011.

Executive Summary presented during Core Team Meeting by Aro Eberle and Ballinger on 
Septebmer 9, 2011.

Drawings provided by Aro Eberle and Ballinger dated June 30, 2011.

Updated drawings provided by Aro Eberle and Ballinger received electronically on July 29, 
2011.

Proposed project breakdown provided by Aro Eberle and Ballinger dated July 13, 2011.

Systems Repair Matrix provided by Aro Eberle and Ballinger dated October 4, 2011.

STRUCTURAL SYSTEMS

Building Structural information provided by Henneman Engineering during conference call 
on August 16, 2011.

EXISTING ENCLOSURE

Daniel’s and Mathew’s building enclosure matrix received from Aro Eberle and Ballinger on 
October 27, 2011.

MECHANICAL, ELECTRICAL AND PLUMBING SYSTEMS

MEP/IT/F Cost Estimate provided by Affi liated Engineers, Inc. dated July 28, 2011.

Plumbing systems narrative provided by Affi liated Engineers, Inc. received on July 27, 
2011.

Electrical systems narrative provided by Affi liated Engineers, Inc. received on July 27, 
2011.

Mechanical systems narrative provided by Affi liated Engineers, Inc. received on August 4, 
2011.

UW Chemistry - Daniels Existing Systems memo provided by Affi liated Engineers, Inc. 
dated September 20, 2011.

Sheet MD111 Mezzanine Demolition Floor Plan - HVAC provided by Affi liated Engineers, 
Inc. dated July 10, 2010 with notes clarifying

Infrastructure Project Item D310 received on October 24, 2011.
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TARGET VALUE BUDGET - ALL PROJECTS TOP LEVEL SUMMARY
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EXECUTIVE SUMMARY

BASE PROJECT - TARGET VALUE BUDGET 

PROJECT SCOPE INCLUSIONS / CLARIFICATIONS:

GENERAL NOTES:

• Target value budgets include escalation aat 2.5%/year starting in 2013
• Target value budgets are based on project scope outlines and fl oor plans provided by 

Aro Eberle/Ballinger and narratives from Affi liated Engineers
• Target value budgets are based on historical benchmark project costs for similar projects
• Target values are construction only, and do not include indirect costs including 

hazardous material abatement/removal

CHEMISTRY NEW TOWER SCOPE/CLARIFICATIONS

• Includes demolition of existing building spaces and adjacent church rectory structure
• Includes construction of new tower fl oors basement through 8th and penthouse
• Includes relocation of exterior area well on east elevation
• Includes buildout of electrical room in subbaseement of Daniels building (30’x30’)
• Includes renovation of Daniels building spaces affected to tie buidlings together
• Includes tunnel for new steam/chilled water feed to tower from Charter Street
• Includes infrastructure/equipment to serve areas built out in the New Tower only
• Includes buildout of Floors basement through 6th fl oor and penthouse
• 7th and 8th Floors remain shelled space for future build-out

GENERAL CHEMISTRY RENOVATIONS SCOPE/CLARIFICATIONS

•  Includes full gut and renovation of spaces shown on fl oor plans
•  Includes all new MEP distribution within affected spaces
•  Assumes new equipment infrastructure in accordance with AEI narratives
•  Includes renovation of existing toilet rooms on fl oors affected within current confi nes 

of the existing rooms
•  Includes shifting of existing outside air intake to an exterior area well and related 

structural infi ll at SE corner of space

DANIELS TOWER MECHANICAL UPGRADES SCOPE/CLARIFICATIONS

•  Includes new equipment in New Tower Penthouse and tiein at Daniels penthouse
•  Includes demolition of existing Daniels tower metal panel penthouse enclosure
•  Includes rework of roof structure for infi lls and reconstruction of roof at Daniels Tower
•  Includes tie-in to all exhausting shafts to new equipment and removal of old exhaust 

fans/equipment



H8

SPACE ASSESSMENT AND FEASIBILITY STUDY - DSF PROJECT 10K1F  |  AUGUST 2012

TOTAL CONSTRUCTION SUMMARY

Total Construction - Uniformat Summary

BASE PROJECT
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TOTAL CONSTRUCTION - BUILDING / AREA BREAKDOWN

Uniformat System Summary

BASE PROJECT
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Gross Square Footage And Enclosure Area Summary

BASE PROJECT
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Gross Square Footage And Enclosure Area Summary - Cont.

BASE PROJECT
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TOTAL CONSTRUCTION - CHEMISTRY NEW TOWER

Uniformat System Summary

BASE PROJECT
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TOTAL CONSTRUCTION - GENERAL CHEMISTRY RENOVATIONS - DANIELS BUILDING

Uniformat System Summary

BASE PROJECT
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TOTAL CONSTRUCTION - GENERAL CHEMISTRY CORE RENOVATIONS - DANIELS BUILDING

Uniformat System Summary

BASE PROJECT



H15

UNIVERSITY OF WISCONSIN - MADISON  |  CHEMISTRY INSTRUCTIONAL ADDITION AND RENOVATION - APPENDIX H

TOTAL CONSTRUCTION - DANIELS MECHANICAL RENOVATIONS

Uniformat System Summary

BASE PROJECT
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EXECUTIVE SUMMARY

FUTURE PROJECTS - TARGET VALUE BUDGET 

PROJECT SCOPE INCLUSIONS/CLARIFICATIONS:

GENERAL NOTES:

• Target value budgets include escalation at 2.5%/year starting in 2013
• Target value budgets are based on project scope outlines and fl oor plans provided by 

Aro Eberle/Ballinger and narratives from Affi liated Engineers
• Target value budgets are based on historical benchmark project costs for similar 

projects
• Target values are construction only, and do not include indirect costs including 

hazardous material abatement/removal

CHEMISTRY NEW TOWER BUILD-OUT (7TH FLOOR) SCOPE/CLARIFICATIONS

• Includes fi tout of 7th fl oor including lab spaces
• Includes additional penthouse equipment to services these fi tout areas

DANIELS & MATHEWS RENOVATIONS SCOPE/CLARIFICATIONS

• Includes complete gut and renovation of spaces shown on fl oor plans
• Includes rework of structural openings at new fl oor openings as shown
• Includes all new MEP distribution within affected spaces
• Assumes new equipment infrastructure in accordance with AEI narratives
• Includes fi re protection system upgrades an unaffected spaces on Ground and 

Second Floor of Mathews building

DANIELS & MATHEWS INFRASTRUCTURE PROJECT SCOPE/CLARIFICATIONS

• Includes demolition and replacement of roof at Mathews to facilitate new penthouse 
for new mechanical equipment

• Includes all new MEP distribution and source equipment to support Floors 36
• Includes rework/new shafts and modifi cations to interior construction and fi nishes to 

accomplish for mechanical work at Floors 36 of Mathews building
• Includes new mechanical equipment at penthouse in lieu of basement, including 

replacing exterior plastic ductwork
• Includes fi re protection system upgrades through Floors 36 at Mathews Tower
• Includes replacement of plumbing mains with copper in lieu of existing at Daniels

DANIELS & MATHEWS INFRASTRUCTURE PROJECT SCOPE/CLARIFICATIONS

• Includes replacement of bus duct at Daniels Tower Floors 3 through 9

CHEMISTRY NEW TOWER BUILDOUT (8TH FLOOR) SCOPE/CLARIFICATIONS

• Includes fi tout of 8th fl oor including lab spaces
• Includes additional penthouse equipment to service these fi tout areas
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TOTAL CONSTRUCTION 

Uniformat System Summary

FUTURE PROJECTS
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TOTAL CONSTRUCTION - BUILDING / AREA BREAKDOWN

Uniformat System Summary

FUTURE PROJECTS
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FUTURE PROJECTS

Gross Square Footage and Enclosed Area Summary
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Gross Square Footage and Enclosed Area Summary
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TOTAL CONSTRUCTION - CHEMISTRY NEW TOWER BUILD-OUT (7TH FLOOR)

Uniformat System Summary

FUTURE PROJECTS



H22

SPACE ASSESSMENT AND FEASIBILITY STUDY - DSF PROJECT 10K1F  |  AUGUST 2012

TOTAL CONSTRUCTION - DANIELS & MATHEWS RENOVATIONS

Uniformat System Summary
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TOTAL CONSTRUCTION - DANIELS AND MATHEWS INFRASTRUCTURE PROJECTS

Uniformat System Summary

FUTURE PROJECTS
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TOTAL CONSTRUCTION - CHEMISTRY NEW TOWER BUILD-OUT (8TH FLOOR)

Uniformat System Summary
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EXECUTIVE SUMMARY

OTHER PROJECTS - TARGET VALUE BUDGET 

PROJECT SCOPE INCLUSIONS/CLARIFICATIONS:

GENERAL NOTES:

• Target value budgets include escalation at 2.5%/year starting in 2013, escalation 
taken to midpoint of Base and Future Projects schedule (12/2017)

• Target value budgets are based on future project matrix and scope descriptions 
provided by Aro Eberle/Ballinger and Affi liated Engineers

• Target value budgets are based on historical benchmark project costs for similar 
projects

• Target values are construction only, and do not include indirect costs including 
hazardous material abatement/removal
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TOTAL CONSTRUCTION - OTHER PROJECTS

Uniformat System Summary

OTHER PROJECTS
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Gross Square Footage and Enclosure Area Summary

OTHER PROJECTS
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OTHER INFRASTRUCTURE PROJECTS

Project Log
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The Value Analysis items listed above have been provided to generate conversation and possible solutions for achieving the owner’s desired project scope and budget, and should not be 
interpreted as engineered solutions. By acceptance of any item and prior to incorporating into the design, the Architect / Engineer of Record shall be solely responsible for verifi cation of all 
design compatibility within the project including but not limited to life safety, code requirements, thermal and moisture protection, building functionality and program requirements.
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