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SUMMARY NARRATIVE 

Eastern Washington University is requesting funds in the amount of $15,800,000 for Infrastructure Renewal IV in the 
Infrastructure category. 

▪ Problem Statement
This request includes sub-sections entitled Central Steam Production, Chilled Water Production, and 
Medium Voltage Electrical Distribution.  A heading for each sub-section will be included in each specific 
criteria category for clarity.  

Authors note:  Many appendices have been developed as support documentation for this funding request.  
They are referenced throughout the narrative and contain engineering studies, project plans, Work Order 
repair history, etc.  The author has modified some of the larger appendices to; reduce the size of the final 
submission packet, to aid in review, and to direct the reviewers to specifics of a particular discussion where 
referenced. If provided in full, Appendices A – I2 would be comprised of almost 1,000 pages.  While this 
documentation provides justification for this request, it is also very cumbersome to any reviewer.  Links are 
provided at the appendix heading, where appropriate, to direct the reviewer to each full appendix should they 
desire to review a specific appendix to a greater extent. 

OFM Guidelines for Capital Projects state that for the Infrastructure Category “projects generally would be 
completed (predesign through construction) in one biennium.” However, this infrastructure renewal request 
focuses attention to our campus energy plant and its aged equipment.  It is neither physically, nor financially 
feasible from a design or construction standpoint that the entire plant renewal could be completed in one 
biennium.  Therefore, this request is incremental, and biennium based.  It is important to understand why this 
direction was taken, as this request builds on work completed in past biennium funding allocations.  EWU 
and our consultants have laid out our requests in a logical manner to replace major plant equipment over 
several biennia.  Major pieces of equipment that sometimes must operate simultaneously in parallel need to be 
approximately the same age/vintage so to allow plant operations to run as efficiently and seamlessly as 
possible.  This is the most important aspect of our request. 

In 2014 Eastern partnered with mechanical, electrical, and civil professional engineering consultants to 
examine each major utility system for current condition assessment, lifecycle renewal/replacement, potential 
energy savings, and sustainable upgrades.  The systems that were examined include campus electrical power 
distribution as well as steam and chilled water production and distribution systems, and domestic water 
distribution system. Included in this overall study were recommendations for short and long-term actions to 
reduce potential failures, lower maintenance costs, increase worker safety and improve efficiencies, and to 
identify potential alternate energy sources for future production of utilities.   

The engineering study contained in Appendix A is the original source document which laid the groundwork 
at a schematic level for the renewal of most all campus infrastructure systems.  Additional appendices provide 
more in-depth engineering study based on the sub-sections described at the top of this page. 

Appendix B contains pertinent information of our major Boiler and Chiller Plant equipment. As can be seen 
in the boiler portion of the appendix, most of the major equipment was built and put into service in the 
1960’s within a few years of each other.  With the replacement for original boiler #3 underway, this area of 
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plant equipment replacement is approximately 20% complete.  Likewise, with two new chillers and towers 
installed in 2017/2018 we are approximately 40% complete with the cooling equipment replacement. 

N+1 Design - Modern steam and chilled water plants are generally designed, built, and operated on the 
principle of “N+1 redundancy where N = the Number of (boilers or chillers) needed to produce to the 
required peak heating or cooling load, and +1 represents an additional boiler or chiller to support the load 
when one of the other, “N” units are offline.  This is how the Rozell Central Energy Plant was originally 
planned.  N+1 redundancy is an industry standard and an important design/operational aspect as it allows for 
continuous steam, or chilled water production meeting campus needs while taking a portion of the plant off-
line for scheduled maintenance or other reason.  However, due to the age of the remaining boilers and chillers 
currently in use, the complete loss of Boiler #3, Chiller #4, and Towers #4 & #5 as shown in appendix B, the 
plant does not have the needed redundancy and has very limited flexibility in maintaining the heating or 
cooling load when switching between remaining operable units.   

Plant Operations – Being an operator in an energy plant is a lot like being a weather-forecaster.  Operators 
are continuously looking at hourly forecasts, gauging to see what direction they may need to adjust either 
boiler or chiller operations.  For example, if the forecast shows the temperature is dropping an additional 
boiler may need to be warmed up and brought online to assist in providing continuous heat production to the 
campus.   

As can be seen in Appendix B our plant has five boilers and chillers.  It is important to understand that it 
would never be the case that all five boilers would be firing and supplying steam at the same time.  The same 
is true regarding the chillers.  There are several reasons why this is the case, one being addressed in the N+1 
discussion above.  Based on the forecast the operators will bring online two and in severe heat or cold 
situations three boiler or chiller units to provide climate control in the campus buildings based on the outside 
temperature, and the forecast.  At EWU it is not uncommon that both a boiler and a chiller would be brought 
online in the same day and utilized as the need for both exists within the campus.   

Having a robust selection of boilers and chillers of varying capacities to choose from is important as this 
allows the most efficient use of the energy to produce heating and cooling for the campus.  Additionally, each 
boiler and chiller have minimum and maximum operating setpoints which allow for finetuning of the unit to 
work more efficiently.  This function is termed “turn-down” and allows the operator to adjust the specific 
unit to the needed heating or cooling required on campus.  

The fact is, all major equipment but the two newest chillers, and the new boiler currently being installed, are 
well past their expected service life.  Technological advancements in boiler and chiller design over the last 20 
to 60 years makes operating both the older and newer equipment in parallel difficult.  For example, while the 
new units have a large “turn down” range, the older units do not have much range and this limitation tends to 
waste energy.  “Energy efficiency” was not a concern in the 1960’s when most of our boilers were built.  
Today, energy efficiency is one of the most important aspects of boiler and chiller design, and selection.   

Needs, Central Steam Production - Appendix B provides information on each boiler, the year built, the 
safe operating capacity, a condition description, and the year if/when the boiler was replaced.  As can be seen 
in the table and considering the three highest output existing boiler combinations (#1, #4, #5) the plant 
capacity is approximately 50% above average peak campus heating loads (60,000pph).  The addition of new 
boiler #3 (currently in construction) begins the replacement of these old boilers which will modernize the 
plant and alleviate several concerns: energy usage and efficiency, maintenance and repair, and plant stability.   

This mission critical system has major components that are over 60 years old, with many parts that are no 
longer produced which further complicates proper maintenance and repair.  Although the steam plant is well 
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maintained it should be made very clear that the stability and longevity of our system is very close to being 
compromised. 

Benefits, Central Steam Production – Using FY 2021-23 funds the university is under contract and 
replacing boiler #3.  The current schedule has construction completing in December 2022.  This funding 
request will replace existing boiler #2 as it is the oldest and smallest boiler in the train.  A new boiler #2 of 
approximately the same size but with all the benefits of new technology will allow for a much more energy 
efficient operation.  Considering “Plant Operations” as noted above, having a new smaller boiler will 
increase operator flexibility as weather forecasts change and campus heat loads need to be adjusted.  There are 
several code requirements related to safety, energy management and sustainability that will be implemented 
with each boiler upgrade.  These upgrades facilitate the departments’ requirement of providing the required 
campus heating for many years into the future in an energy efficient, safe, and consistent manner. 

Needs, Chilled Water Production – Appendix B also provides information on each chiller, the year built, 
the safe operating capacity, a condition description, and the year if/when the chiller was replaced.  The plant 
typically experiences summer cooling loads of between 3,500 tons to 3,800 tons in July and August.  This 
represents spare capacity as low as 5% when operating three chillers and towers (#1, #2, #3) for cooling with 
a reserve chiller on standby.  Because two of the five towers are out of service the maximum capacity is 
limited to 4,000 tons.  Additionally, there is no flexibility or backup to perform maintenance at this point 
which is very concerning to/for the plant.   

Using FY 2021-23 funds the university is under a design contract for the replacement of the remaining chillers 
and towers. The university will use FY 2023-25 allocated funds to execute a contract to change out a chiller 
and at least one tower, depending on the final funding allocation  

As with the boiler plant replacement these old chillers will modernize the plant and alleviate several concerns: 
energy usage and efficiency, maintenance/repair, and plant stability.  This mission critical system has major 
components that are over 24 years old and are exceeding their expected lifecycle. 

Benefits, Chilled Water Production – Using FY2023-25 funds the university’s goal is to replace at least one 
of the remaining chillers, and two of the towers due to their physical tie to one another. The preferred plan is 
to replace #3 chiller and cooling towers #4 & #5 during that timeframe.  A future funding request would 
follow on with the replacement of the last two old chillers (#4 & #5).  It will be important to replace #4 & 
#5 at the same time due to physical space limitations.  As noted in the past these new chillers would be 
equipped with the same technology and energy saving features as those that installed in 2017/2018. 

Needs, Medium Voltage Electrical Distribution - University electricians operate, perform preventative 
maintenance, and make repairs to a 13,200 KvA Medium Voltage Electrical System.  The system is aged but 
fortunately has been well maintained minimizing wear on critical components that are commonly considered 
out of date by current electrical code.  Now is the time for these major components to be replaced.  The 
report identified in Appendix A recommended six (6) electrical projects.  Project EL-3 Distribution 
Switching generated the engineering study Appendix C1 – Electrical Capacity Upgrade.  This study and 
report conducted in August 2016 provided a “Load Model” validating existing campus loads and the 
projected load increases related to the new Interdisciplinary Science Center and the needed electrical capacity 
increase associated with the needed increased chilled water capacity.  Appendix C was the focus of previous 
biennium requests and continues to be a part of this, and future requests until all needed upgrades are 
accomplished.   

Upon completion of design for the first phase of the switch upgrades, the university executed a contract to 
replace two of the switches See Appendix D2.  Unfortunately supply chain issues and market conditions 
have changed, and the original estimate provided in FY 2021-23 to be inaccurate.  For example, the cost to 
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purchase the switches alone was estimated at $20,000/switch.  What has been found to date is that switch 
costs are approaching $40,000/switch.  Appendix G includes an updated price quote dated July 2022 from 
one switch manufacturer (Federal Pacific) as support for the revised estimate for the Medium Voltage work. 

Since 2021, supply chain issues have impacted all projects and this first phase of switch upgrades is no 
different.  Originally, the delivery for the two new switches was at 16 weeks but has recently been extended 
out to 27 weeks.  This creates project execution issues and prolongs contract time.  As a workaround to this, 
the university intends on using remaining FY21-23 allocated funds to purchase and securely store as many of 
the switches as possible to use on the future phases of this project.  Once the switches are in university 
possession future projects will be re-evaluated for advertisement, and construction dependent on available 
future funding.  As stated in the opening paragraphs, this represents the incremental biennium-based capital 
request aspect. 

Benefits, Medium Voltage Electrical Distribution – As noted in Appendix C1, and using funds provided 
in previous biennia, design was completed, and contracts were executed to accommodate the immediate needs 
of the Interdisciplinary Science Center (ISC) which was under construction at that time.  Attention was then 
directed at the “Recommendations” section of Appendix C wherein life safety, environmental considerations, 
code compliance and preventive maintenance issues were addressed and are being incrementally corrected.  
The specific project included in this request is the Medium-voltage Vacuum Switch Replacement, Appendix 
C2.  

These Medium-Voltage projects being referenced are required due to life-safety issues with respect to the 
components of the existing medium voltage system within the tunnel system.   See Appendix E. The existing 
switches were installed in 1989 making them approximately 33 years old.  The expected useful life of these 
type of switches is between 15 and 20 years, even assuming optimal conditions this equipment has exceeded 
its useful life and failures are imminently expected.  The gas within these large switches is comprised of SF6 
Sulfur Hexafluoride, a potent greenhouse gas and excellent electrical insulator.    Again, due to the reduced 
funding received in FY 2019-2021 this need still exists.  Updating and relocating these switches from our 
tunnels to the surface will provide energy efficiency, environmental sustainability, increased system longevity, 
and the latest in life-safety and electrical worker safety features for university electrical shop personnel. 

▪ History of the Project or facility: 

Eastern Washington University’s Cheney campus consists of approximately 70 individual buildings comprising 
almost 3,000,000 gross square feet of academic and student support facilities whereby university-owned 
infrastructure provides all heating, cooling, electrical, and other building utility needs to these facilities.  
University plant operators have operated and maintained the boilers (some over 62 years old) and chillers (24 
years old) with great care, and as a result this major investment has functioned well beyond their expected 
lifecycle.  However regardless of the professional care and maintenance given to these major pieces of 
equipment we have begun the process of cyclic replacement of the older inefficient boilers, chillers, and 
electrical components.   

This infrastructure includes:  Steam generation and distribution (Campus Building Heat); Chilled water 
production and distribution (Campus Building Air Conditioning and constant cooling for specialty systems); 
Fire protection and Domestic Water production and delivery (To 70 campus buildings); Sanitary sewer and 
storm sewer water collection and disposal to the City of Cheney; Central building automation and energy 
management systems (Energy efficiency and GHG reductions); And, Emergency vehicle access and other 
campus site improvements required by Code or other Statute (Federal, State and Local Building Code).  These 
infrastructure systems are mission critical to daily life at Eastern Washington University and support the 
university’s primary goal of student success.  The Rozell Central Energy Facility is located at the north end of 



  2023 – 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS 

 

 

  EASTERN WASHINGTON UNIVERSITY 

Page 4 of 23 
 

campus and was originally constructed in 1967.  This plant is the heart of the campus where all steam heat, 
chilled water cooling, and electrical power distribution originate.  Once produced, auxiliary systems distribute 
these services through approximately 3 miles of utility tunnels across campus. 

Central Steam Production – The plant is equipped with five (5) high-pressure steam boilers with a 
maximum operating capacity of approximately 105,000 PPH (Pounds Per Hour) at 100psig steam.  Once 
produced the steam is then distributed through a network of tunnels to the various campus classrooms, office 
buildings, sports facilities, and residence halls.  The university also supplies steam heat to the Washington 
State Patrol Crime Lab and the Washington State Digital Archives facilities, both of which are based on this 
campus.  Steam is used for both space heat and domestic hot water purposes.  Because the Rozell steam plant 
provides domestic hot water for the campus it must operate continuously 24/7/365.   

According to steam plant records, the largest campus demand for steam occurred during the winter of 2014 
where sub-zero temperatures were experienced for an extended period.  The historical peak demand observed 
during this period was 75,000 PPH, or approximately 75% of the existing plant capacity.  

Using funds allocated in the FY 2021-23 Capital request, a new boiler #3 which replaces the older inoperable 
boiler #3 is currently under contract and being installed, meeting in part a portion of the Master Plan 
requirement for facilities.  See Appendix D1. 

Chilled Water Production – The chilled water plant consists of five water-cooled centrifugal chillers located 
in the lower level of the plant.  Three of these chillers were installed in 1996 as a part of a major plant 
upgrade. Using funds allocated in the FY 2015-17 Capital request, two new chiller packages Chillers & 
Towers, #’s 1&2 respectively, were purchased and installed under construction contracts accomplished in 
2017 and 2018, helping to meet a part of the Master Plan.  

These two new chillers and auxiliary equipment are equipped with the newest in technology which allow for 
on-demand monitoring and adjustment of all components of the new chillers.  The “state of the art” 
command and control systems include over 350 new monitoring points on the new chillers which create very 
flexible and energy efficient chilled water production, stabilizing system operations while meeting 
sustainability desires.  Part of this project included a major change to the chilled water piping and how the 
different pieces of equipment may work with one another.  Prior to this project, each chiller was “coupled” to 
a dedicated cooling tower, and a set of three (3) high horsepower pumps that were solely “coupled” to that 
chiller and tower.  This setup offered no flexibility, and in effect took an entire chiller/tower/pump 
combination offline when any one of those pieces of equipment required maintenance or repair. 

The redesign in 2017/2018 of the chilled water plant placed an emphasis on allowing for the greatest 
flexibility within the major components and operations which eliminated the “coupled” arrangement 
discussed above.  A large part of this increased flexibility was addressed through extensive plant re-piping.  
Due to limited technology of the existing chillers and towers (#3, #4, & #5) the contract was not able to be 
upgraded with the necessary communications upgrades or the energy saving “on demand” flexible power 
ramping capabilities based on daily campus cooling load demand.  At that time, the only modifications that 
could be made to the remaining existing chillers/towers were attributed to re-piping.  Much was learned 
regarding the overall plant stability during the first construction contract and some good design information 
was subsequently included in that construction contract that will help reduce costs in the next phase of 
chiller/tower replacement.  While AE1484-G4 has increased the overall plant capacity, existing chillers, and 
towers (both #3, #4, and #5) each have specific issues generally related to the age left in each piece of 
equipment. The tower issues reduce our capacity down to 4,000 tons. (See Appendix E.2.a.i.). 

Medium Voltage Electrical Distribution – Electrical power is distributed throughout the campus from its 
origin at the EWU substation located at the Rozell Central Energy Facility.  The City of Cheney’s 
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13,200Y/7620 VAC service provides the electrical power to the two primary meters located just ahead of the 
campus substation.  Within the substation electrical power is segregated and distributed through switchgear to 
campus buildings by a selective-parallel feeder system (Bus #1, Bus #2, and Feeders 1A, 2A, and 1B, 2B) and 
routed through the campus by way of the university underground tunnel network which is about 3.0 miles 
long across campus.  Original tunnel construction started in the 1960’s.  The tunnel system contains 27 
vacuum switches which allow electric shop personnel the ability to switch between Main Bus #1 or Main Bus 
#2 depending on conditions.  These switches are highly aged and are not code compliant for a couple of 
reasons:  The first reason relates to the switch’s locations, in the tunnels.  EWU electrical shop staff are 
required to enter the tunnel (a confined space) to operate the switches when adjusting and balancing loads.  At 
the time of installation, the switches were considered code compliant but have since been deemed unsafe for 
electrical staff due to their physical surroundings (See Photos - Appendix D2), and the need to evacuate the 
tunnel if equipment were to fail during a switching operation.  The second reason relates to the actual 
materials used in the building these switches.  Again, at the time of original installation a common insulating 
material for these switches was SF6, or Sulfur hexafluoride.  This compound is an excellent electrical insulator, 
but also a potent greenhouse gas with high global warming potential.  Studies indicate its concentration in the 
earth’s atmosphere is rapidly increasing.  During its working cycle, SF6 decomposes under electrical stress, 
forming toxic byproducts that are a health threat for working personnel in the event of exposure.  (See 
Appendix E.3.a.i.1-4.). 

▪ University programs addressed or encompassed by the project: 
Literally all the programs on the Cheney campus are reliant on the utilities and infrastructure systems that are 
described in this request.  The central energy plant operations provide all the heating, cooling, building power, 
domestic and sanitary sewer water for use in all the buildings on campus as well as the Washington State 
Patrol Crime Laboratory and the Washington State Archives, both located on campus.  The various forms of 
network communications are transported through the tunnel system on campus.  Facilities staff operate and 
maintain all the various pieces of equipment that are required to deliver these utilities, providing a safe and 
comfortable academic atmosphere for instruction and other campus activities.   

These infrastructure systems are by their very nature tied to each facility and support every program on 
campus.  Eastern’s goal of student success and as an “Institution of Innovation” are fully represented with 
this project which promotes student success through a safe, healthy, and supportive environment.   

This Capital Budget Request reflects the additional design effort based on the above noted strategy which was 
initially requested in the FY 2015-17 Capital Budget Request Cycle, and biennial requests since then.  With the 
partial funding received; a phase of the Master Plan design was accomplished, and construction contracts for 
some of the infrastructure needing replacement accomplished.  

This current FY 2023-25 request continues with the work of replacement of major infrastructure required to 
support the new Interdisciplinary Science Center, which is now in use, the proposed remodel of the existing 
Science building, currently under construction, as well as the other listed project funding needs noted in the 
combined EWU proposal. 

This funding request aligns with EWU’s Academic Strategic Plan 2018-2025, Core Theme: Access + Learning 
+ Completion = Student Success, in that by providing fully functioning, energy efficient and environmentally 
considerate modern facilities students will have the best opportunity for access to centers for learning which, 
in turn, provides an environment for course completion and student success. 

 

 

 



  2023 – 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS 

 

 

  EASTERN WASHINGTON UNIVERSITY 

Page 6 of 23 
 

CATEGORY-SPECIFIC SCORING CRITERIA  

1. Significant Health, Safety and Code Issues 
Appendix E provides some of the specific references pertaining to life safety, energy efficiency, and 
greenhouse gas reduction associated with daily plant operations.   

Our engineering consultants are required to follow all current building, mechanical, plumbing, fire, and life 
safety codes in the development of the design.  A review of Appendices C, D, H, and I is offered as 
support documentation for this criterion as all work noted for Central Steam Production, Chilled Water 
Production, and Medium Voltage Electrical Distribution in those appendices is within current code for its 
specific element to the project.   

2. Evidence of increased repairs/service interruption 
As can be seen in Appendix B, Boiler No. 3 has had an interruption of service since 2008 when it was taken 
out the steam train due to numerous mechanical issues.  Also, please note that since late 2018 Chiller No. 4, 
and Towers No. 4 & 5 are currently offline and out of service.  Appendix F contains summaries of O&M 
and repair work that has occurred since 2018 related to the Central Steam and Chiller plants, after a detailed 
list of work orders performed by facilities personnel between 2018 to 2022.   

3. Impact on operations without Project 
All the systems and operations at the Rozell central energy plant are mission critical to the university simply by 
the very nature of their existence and relationship to the campus.  As noted earlier, most of these systems 
components are over twenty to sixty (20 to 60) years old with some replacement parts no longer being 
produced.  Although the plant and its systems are well maintained, it should be made clear that the stability 
and longevity of our systems are very close to being compromised.  In the case of a catastrophic failure, the 
resultant needed capacity of plant systems may not cover existing campus heating or cooling needs and does 
not meet the anticipated future campus needs.  Please refer to the “Executive Summary” of Appendix A as 
the basis document supporting the work of this repeated biennial request.  The follow-on appendices further 
support the necessary engineering study concluding with the completed, in-progress, and proposed projects.  
Without these upgrade projects the university would be seriously impacted in fulfilling its existing campus 
operations. 

The lack of infrastructure to support these new/remodeled facilities would greatly affect Eastern’s Strategic 
Plan, its Comprehensive Campus Master Plan, and the ability for Eastern to grow enrollments, increase 
undergraduate rates in general education and STEM fields, and increase growth in graduate degrees.   

This project request continues the improvements to existing operations by increasing efficiency and reducing 
energy consumption through technology advancements, and by providing the opportunity to consider 
alternate design applications and potentially, alternate fuels for operations.  Our engineering professionals 
have assessed and noted specific areas of each utility that are at or beyond their expected useful life and in 
need for replacement or major renewal.  There are potential failures in these old systems that will be very 
costly and could affect the university’s ability to operate until major emergency repairs were to be made 
should an actual failure be experienced. 

These projects allow EWU to better be in alignment with the Washington State Greenhouse inventory 
requirements and by their very nature align well with the President’s Climate Commitment policy.  
 
Central Steam Production - The potential impact to campus heating capabilities is wide ranging and 
dependent on which boiler failed and in what season that failure occurred in.  Considering a worst-case 
scenario such as the complete loss of one or more of the remaining boilers during the middle of January or 
February with extremely cold temperatures as is the referenced norm.  The university would need to enact 
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emergency measures, and contract with a boiler rental company to provide a compatible temporary boiler that 
could be connected to our system.  From searching for, to finalizing and signing rental contracts, delivery, 
setup, and “building” a physical connection point between the rental boiler and the plant just to be able to 
begin to produce and distribute heat to campus instruction, living and working spaces based on the following: 

▪ Rental steam equipment compatibility, availability, and distance from campus. 
o Purchase Order, signed contract, and insurance provisions to resolve prior to rental.  
o Daily rental costs for such equipment can be expected to be somewhere up to $5,000/day not 

including delivery each way, fuel, chemical treatment and permitting. 

▪ Construction of a temporary tie-in to our permanent steam distribution system. 

▪ During this timeframe and dependent on weather conditions the university may have to shut down. 
o For example, see Appendix E.1.a.i – Life Safety code – Heating Public Facilities.   
o Even though an emergency, this could take several weeks. 
o This would have a severe impact on institutional operations. 

The impact to the university by having to contract rented temporary heating has other costs as well which 
cannot be defined until such an emergency arises.  Beyond this, the origin of the catastrophic event would still 
need to be repaired/replaced to fully resolve the emergency. 
 
Chilled Water Production – In similar manner to central steam production, the potential impact to losing 
cooling capability is wide ranging.  A similar summertime worst case scenario could be realized as described 
above should any of the remaining older chillers fail at the wrong time.  Sensitive systems such as data storage 
rooms, the animal vivarium in the Science building, WSP crime lab equipment (DNA & chemistry 
refrigerators, evidence freezers), and all other temperature critical systems around campus would be at risk of 
loss should a catastrophic failure occur.  With the completion of the first phase of upgrades to the chilled 
water plant, some stability and longevity has been brought back to the system.  However, the upgrade is only 
partially complete. This project is needed to continue the renewal of aged equipment that have operated 
beyond their effective lifecycle.  The new chillers installed in 2017/2018 was the first step in bringing this 
plant and system up to date with state-of-the-art energy efficient equipment and systems.  Once all chillers are 
replaced the university will experience many years of efficient operations saving precious State dollars. 

Medium Voltage Electrical Distribution – Consistent and stable electrical power to the halls and facilities 
on campus is essential to the very operation of the university.  An unplanned outage from a failure occurring 
at any of the vacuum switches or within sections of the Medium Voltage (MV) electrical conductor cable may 
render large portions of the campus without electrical power for an extended period.  Efforts to minimize this 
have been accomplished with the recently completed electrical upgrade projects through revised switching and 
load balancing.  The weakest link(s) in the system are currently at the vacuum switch locations and with some 
of the aged conductor cable, which provide the “Pathway” around the campus for all electrical power.  Along 
some pathways the impact of a conductor/switch failure is greater with respect to systems with critical power 
needs, such as the campus datacenter, WSP Crime lab, and the vivarium.  The cost of repairing an unplanned 
outage can be several times the cost of planned outages. 

 

4. Reasonableness of cost 
Detailed cost estimates from each engineering consultant for Central Steam Production, Chilled Water 
Production, and Medium Voltage Electrical Distribution Switch Upgrades are sequentially located in 
Appendix G. 
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5. Engineering Study 
In 2014 when Eastern partnered with mechanical, electrical, and civil professional engineering consultants to 
examine each major utility system, a condition evaluation report was provided See Appendix A.  This 
schematic level report formed the basis for more in-depth engineering studies of each specific utility. see 
descriptions below: 

Central Steam Production – A more focused study specifically for the steam system was also commissioned 
in 2014.  The results of this study are contained in the report located in Appendix H1.  This report identifies 
plant deficiencies and lists five (5) steam plant projects, and four (4) steam distribution projects which will 
alleviate the problems identified.  In 2020 a final in-depth engineering study was completed for the 
replacement of Boiler No. 3, see Appendix H2.  Included in this study were recommendations for future 
boiler replacements.  

Chilled Water Production – While the existing steam system was being studied, the existing campus chilled 
water system was also studied in 2014 from a schematic design level of view.  The results identified four (4) 
chiller plant projects and one (1) chilled water distribution project to bring this plant back up to the proper 
operating level.  See Appendix I1.  A more in-depth engineering study completed in 2016 resulted in the 
contract plans for the replacement of Chillers No. 1 & 2, and laid groundwork for future chiller replacement 
projects. See Appendix I2.  A post-construction efficiency study with actual dollar savings based on power 
data for the new chillers installed in 2018 is included at the end of this section.  This study indicates that this 
upgrade is saving the university approximately $45,000/year with this upgrade.  It is expected that further 
savings will be realized after additional upgrades are in place. 

 
Medium Voltage Electrical Distribution – The initial study listed in Appendix A provided direction for further 
study.  In 2016 EWU commissioned the second study which is identified in Appendix C1.  A more in-depth 
engineering study completed in 2020 provided for a series of phased contract plans for the replacement of 
approximately 25 medium voltage switches.  Please see Appendix C2.  

 

6. Support by planning 
The current edition (2014) of Eastern Comprehensive Campus Master Plan states that the University’s top 
priorities are the expansion of Eastern’s Science Technology Engineering and Math (STEM) programs.  The 
growth and increased graduation rates in these programs tie directly to the construction of the 
Interdisciplinary Science Center, the science building remodel, and a new Engineering building.  As stated in 
the engineer’s report, the current university infrastructure (steam, chilled water, and medium voltage electrical) 
will not support these new facilities without updating and expansion of these systems.  See Appendices A, C, 
H & I. 
 

Eastern’s Facilities Master Plan is available at:  

https://tinyurl.com/y4vbxn83 

 

Eastern’s Strategic Plan “Inspiring the Future” (2012-2017) is available at the following link: 

https://in.ewu.edu/strategic-planning/wp-content/uploads/sites/127/2017/03/Strategic-Plan-2012-
2017-Inspiring-the-Future.pdf 

 

https://tinyurl.com/y4vbxn83
https://in.ewu.edu/strategic-planning/wp-content/uploads/sites/127/2017/03/Strategic-Plan-2012-2017-Inspiring-the-Future.pdf
https://in.ewu.edu/strategic-planning/wp-content/uploads/sites/127/2017/03/Strategic-Plan-2012-2017-Inspiring-the-Future.pdf
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Eastern’s Sustainability Master Plan and American College and University Presidents’ Climate Commitment 
(ACUPCC) Climate Action Plan in conjunction with State of Washington’s requirement for reduction of 
greenhouse gas emissions and reduction of the university carbon footprint, these projects also align with 
Eastern’s Climate Action Plan and the University Sustainability Master Plan.  Those plans can be viewed at 
the following link: 

 

American College and University President Climate Commitment Climate Action Plan 2012 

https://secondnature.org/signatory-handbook/the-commitments/ 

 

Eastern’s Sustainability Master Plan 2012:  

https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2017/01/EWU-Climate-Action-Plan.pdf  

 

7. Resource Efficiency and Sustainability 
Central Steam Production - The existing boilers and auxiliary systems were built and installed approximately ten 
(10) years prior to the creation of the U.S. EPA, at a time when energy and resource conservation were not a 
concern.  Boiler technology in the fifty (50) plus years since our boilers were installed has been directed at 
efficiency, reducing greenhouse gas emissions, and sustainability.  The U.S. EPA Office of Air Quality, Planning and 
Standards has set National Emission Standards for Hazardous Air Pollutants (NESHAP) requirements.  These 
standards are contained in 40 CFR Part 63 and form the constraints by which modern boiler fabrication and 
operation are governed by.   

Chilled Water Production - The advancements in chiller and controls technology that were installed during the 
first phase of new chiller plant construction in 2017-2018 were in part designed to improve energy and resource 
conservation.  The new portions of the plant provide increased flexibility to meet the demands of daily 
temperature fluctuations through for example, the addition of Variable Frequency Drives (VFD) at all feasible 
locations.  VFD’s provide demand based electrical energy adjustment thereby saving electrical energy 

consumption.  The post-construction efficiency study and cost savings referenced in Appendix I2 provide 

documented energy and resource conservation. 

Medium Voltage Electrical Distribution – Completed past construction projects based on Appendix C1 – Electrical 
Capacity Upgrade fulfilled the selected design for Distribution System Options – Option C.  Selective switchgear 
improvements provided more capacity within the existing system which increases system efficiency and increases 
resource conservation.  Medium-voltage Vacuum Switch Replacement: First noted in Appendix C1, this project 
reduces greenhouse gas emissions by replacement of aged environmentally harming switches (Sulfur-
hexafluoroethane filled) placed in close, potentially unsafe tunnels with safe, modern “Air-insulated” switch 
technology placed in locations complying with current safety and electrical codes. Appendix C2.   

  

https://secondnature.org/signatory-handbook/the-commitments/
https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2017/01/EWU-Climate-Action-Plan.pdf
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APPENDICES 
 

Supporting Reference Data 

 



Appendix Table of Contents

Appendix Title Description
Total # of Full 

Appendix Pages

Number of Pages Used in 

Abbreviated Appendix

A 

2014 Campus 

Infrastructure 

Renewal

Overall 

engineering study 

of various campus 

systems

91 19

B
Plant Major Equipt 

Information

Specifics on 

boilers, chillers, 

towers

2 2

C1
 2016 Electrical 

Capacity Upgrade

Schematic Design 

Various Medium 

Voltage Elec. 

Improvements

24 5

C2
2021 Medium 

Voltage Study

Schematic Design 

of MV Switch 

Replacements

82 15

D1
2021 New Boiler 

Project Plans
Portions of Plans 86 20

D2

2022 Ph. 1 

Electrical Switch 

Upgrades

Portions of Plans 20 14

E

Significant Life 

Safety, and Code 

Issues

Code Issues 3 3

F

Evidence of 

failure/ability to 

defer

Noted repairs 15 15

G Cost Estimates Estimates 15 15

H1 2014 C.I.R.-Steam

Schematic level 

Steam System 

Evaluation

133 39

H2
2020 Install New 

Boiler

Engineering Pre-

Design Study
223 22

I1
2014 C.I.R.-

ChilledWater

Chilled Water 

System Evaluation
141 29

I2 2016
Chilled Water 

System Evaluation
400 40

1235 238
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Appendix A – Campus Infrastructure Renewal 2014 

▪ https://inside.ewu.edu/facilities/2014-ewu-infrastructure-renewal/ 

  

https://inside.ewu.edu/facilities/2014-ewu-infrastructure-renewal/
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Appendix B – Major Equipment 
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Appendix C1 – 2016 Electrical Capacity Upgrade 

▪ https://inside.ewu.edu/facilities/2016-electrical-capacity-upgrade-report/

The full document can be viewed at this link: 

https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-C2-2021-

Medium-Voltage-Study.pdf 

  

https://inside.ewu.edu/facilities/2016-electrical-capacity-upgrade-report/
https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-C2-2021-Medium-Voltage-Study.pdf
https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-C2-2021-Medium-Voltage-Study.pdf
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Appendix D1 – 2021 New Boiler Project Plans 

The full document can be viewed at this link: 

Appendix D2 – 2022 Ph.1 Electrical Switch Upgrade Project Plans 

The full document can be viewed at this link: 

  

https://inside.ewu.edu/facilities/appendix-d1-2021-new-boiler-project-plans/
https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-D2-2022-Ph1.-Electrical-Switch-Upgrades.pdf
https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-D2-2022-Ph1.-Electrical-Switch-Upgrades.pdf
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Appendix E – Significant Health, Safety and Code Issues 

  



Appendix E

Significant Health, Safety, and Code Issues:

Sub-Sections: 

1. Central Steam Production

a. Issue Addressed: Heating Public Facilities – Life safety

i. Applicable Code: Local Jurisdiction Model Code IPMC 2015 Section 602.4

Occupiable work spaces: “Indoor occupiable work spaces shall be supplied with

heat during the period [DATE] to [DATE] to maintain a minimum temperature of

65F (18C) during the period the spaces are occupied”, meaning the university

has a requirement to maintain temperate building environments for daily

university operations.

b. Issue Addressed: N + 1 Redundancy – Life safety

i. Applicable Code: Local Jurisdiction Model Code IBC 2018 Section 1203.1

Equipment and Systems: “Interior spaces intended for human occupancy shall

be provided with space heating systems capable of maintaining and indoor

temperature of not less than 68 F at a point 3 feet above the floor on a design

heating day”.  The project will improve consistency with this code through boiler

replacement back to N+1 plant redundancy.

ii. Applicable Code: Local Jurisdiction Model Code IMC 2018 Section 309.1

Equipment and Systems: “Interior spaces intended for human occupancy shall

be provided with space heating systems capable of maintaining an indoor

temperature of not less than 68 F at a point 3 feet above the floor on a design

heating day. The installation of portable space heaters shall not be used to

achieve compliance with this code”.  The project is needed to bring Central

Steam Production into compliance with known winter heat loads and allow for

maintenance or repair to occur without interruption.

iii. Applicable Code: Local Jurisdiction Model Code 2018 IPMC Section 603.1

Mechanical appliances: “Mechanical equipment shall be capable of performing

the intended function”, meaning, the age of the boilers intended for

replacement currently cannot be maintained and/or repaired to meet this code

requirement.

iv. Applicable Code: Local Jurisdiction Model Code 2018 IPMC Section 603.1

Mechanical appliances: “Mechanical equipment shall be capable of performing

the intended function”, meaning, the lack of redundancy limits the capability to

generate medium pressure steam for building space and domestic hot water

heating (boiler maintenance, boiler repairs etc.).

c. Issue Addressed: Energy Efficiency (Code)

i. Applicable Codes: 2015 Washington State Energy Code, Commercial Provisions,

Section C403.2.3(5) “Minimum Efficiency Requirements Gas Fired Boilers-

Steam-  > 2,500,000 BTU/Hr ”:  The project will provide new boiler(s) meeting

these energy efficiency codes as part of design and construction.

sschmedding
Highlight



d. Issue Addressed: Seismic Restraints – Life safety 

i. Applicable Codes: Local jurisdiction model code IBC 2018 Section 1613.1 

Earthquake Loads: “Every structure, and portion thereof, including non-

structural components that are permanently attached to structures and 

their supports and attachments, shall be designed and constructed to 

resist the effects of earthquake motions in accordance with Section 1613 

or ASCE 7”, meaning the existing boilers and auxiliary equipment within 

the plant are not constructed to this requirement, however the project 

will improve consistency to this code by requiring all subject equipment 

installed under the project align with this code. 

 
2. Chilled Water Production 

a. Issue Addressed: N + 1 Redundancy – Life safety 

i.  Applicable Codes: Local Jurisdiction Model Code 2018 IPMC Section 603.1 

Mechanical appliances:  “Mechanical equipment shall be capable of performing 

the intended function”, meaning, the lack of redundancy limits the capability to 

generate chilled water for building air conditioning during all periods (chiller 

maintenance, chiller repairs etc). 

b. Issue Addressed: Energy Efficiency (Code): 

i. Applicable Codes: 2015 Washington State Energy Code, Commercial Provisions, 

Section C403.2.3 HVAC Equipment Performance Requirements:  “Equipment 

shall meet the minimums requirements of Tables C403.2.3(1) through 

C403.2.3(9) when tested and rated in accordance with the applicable test 

procedure. 

c. Issue Addressed: Seismic Restraints – Life safety 

i. Applicable Codes: Local jurisdiction model code IBC 2018 Section 1613.1 

Earthquake Loads: “Every structure, and portion thereof, including non-

structural components that are permanently attached to structures and 

their supports and attachments, shall be designed and constructed to 

resist the effects of earthquake motions in accordance with Section 1613 

or ASCE 7”, meaning the existing chillers and auxiliary equipment within 

the plant were not constructed to this requirement will be brought up to 

this code. 
 

3. Medium Voltage Electrical Distribution 

a. Issue Addressed: Electrical Safety of EWU Electrical Shop Workers – Life safety 

i. The current usage/installation of SF6 (sulfur-hexafluoride) circuit 

breakers in the EWU utility tunnel system presents (3) operational safety 

issues addressed in the following codes: 

1. 2017 National Electrical Safety Code (NESC) C2-2017 Section 443: 

“Work on Energized Lines and Equipment” Sub-Section J “Gas-

Insulated equipment”, “By-products resulting from arcing in 



Sulfur-Hexafluoride (SF6) gas insulated systems are generally toxic 

and irritant”. 

2. USEPA Office of Air and Radiation – Catalog of Guidelines and

Standards for the Handling and Management of Sulfur

Hexafluoride (SF6): “Catalog list more than 65 references

addressing topics related to the safe handling, management, and

removal of Sulfur Hexafluoride infused components in the

electrical, magnesium processing, and semiconductor industries”.

The project will improve consistency to the code by safe removal

of this greenhouse gas.

3. 2017 National Electrical Safety Code (NESC) C2-2017 Section 12:

“Installation and Maintenance of Equipment”, Sub-Section 125

“Working Space about Electric Equipment”, Part B “Working

Space Over 600 Volts”.

4. OSHA Confined Work Space Definition: “Confined or enclosed

spaces include, but are not limited to, storage tanks, process

vessels, bins, boilers, ventilation or exhaust ducts,

sewers, underground utility vaults, tunnels, pipelines, and open

top spaces more than 4 feet in depth such as pits, tubs, vaults,

and vessels.
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Appendix F – Evidence of Increased Repairs 
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Appendix G – Reasonable Estimates 
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Appendix H – Campus Infrastructure Renewal 2014 - Steam System Evaluation 

https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2020/08/2014-EWU-Steam-System-

Evaluation.pdf 

  

https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2020/08/2014-EWU-Steam-System-Evaluation.pdf
https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2020/08/2014-EWU-Steam-System-Evaluation.pdf
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Appendix I – Campus Infrastructure Renewal 2014 - Chilled Water 

https://inside.ewu.edu/facilities/2014-ewu-chilled-waster-system-evaluation/

 

 

 

https://inside.ewu.edu/facilities/2014-ewu-chilled-waster-system-evaluation/
https://inside.ewu.edu/facilities/2014-ewu-chilled-waster-system-evaluation/
https://inside.ewu.edu/facilities/2014-ewu-chilled-waster-system-evaluation/
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Appendix J – C 100 

 



1) Only green cells are available for data entry.
2) Fill in all known cells in the 'Summary' tab prior to moving on to the cost entry tabs A-G.
3) It is recommended, but not required, to fill out cost entry tabs in the following order:
A. Acquisition, C. Construction Contracts, D. Equipment, G. Other Costs, B. Consultant Services, F. Project Management, then E. 
Artwork.

4) If additional rows are inserted to capture additional project costs, a description must be provided in the Notes column or within 
Tab H. Additional Notes.  Be particularly detailed for additional costs estimated for contingencies and project management.

FORM-CALCULATED COSTS (FEE CALCULATIONS)
1) A/E Basic Design Services:  AE Fee % (x) (MACC + Contingency)
2) Design Services Contingency:  Contingency % (x) Consultant Services Subtotal
3) Construction Contingency:  Contingency % (x) MACC
4) Artwork:  0.5% (x) Total Project Cost
5) Agency Project Management (Greater than $1million):  (AE Fee % - 3%) (x) (Acquisition Total + Consultant Services Total + MACC + 
Construction Contingency + Other Costs)

INSTRUCTIONS

C-100(2022)
Updated June 2022

Quick Start Guide

GENERAL INFORMATION
1) The intended use of the C-100(2022) is to enable project managers to communicate their project cost estimates to budget officers 
in the standard format required for capital project budget requests/submittals to OFM.

2) This workbook is protected so that the worksheets within it cannot be moved or deleted in the usual manner.  This protection is 
necessary to ensure that the cost estimate details and formulas align with the estimating application in the Capital Budgeting System.

3) The estimating format to develop the maximum allowable construction cost (MACC) is presented in Uniformat II.
4) Form-calculated costs such as A/E Basic Design Service fees and Agency Project Management costs are dependent on other 
estimated project costs such as MACC, equipment, etc.
5) Project estimates generated with this tool are not sufficient for budget request submittals to OFM.  Use the Capital Budgeting 
System to submit capital project budget requests and attach the C-100 form. 
6) Contact your assigned OFM Capital Budget Analyst with questions.
OFM Capital Budget Analyst

http://ofm.wa.gov/budget/contacts/default.asp
http://ofm.wa.gov/budget/contacts/default.asp
http://ofm.wa.gov/budget/contacts/default.asp
http://ofm.wa.gov/budget/contacts/default.asp
http://ofm.wa.gov/budget/contacts/default.asp


Agency
Project Name
OFM Project Number

Name
Phone Number
Email

Gross Square Feet MACC per Gross Square Foot
Usable Square Feet Escalated MACC per Gross Square Foot
Alt Gross Unit of Measure
Space Efficiency A/E Fee Class A
Construction Type Heating and power plant A/E Fee Percentage 12.57%
Remodel Yes Projected Life of Asset (Years) 30

Procurement Approach GCCM Art Requirement Applies No
Inflation Rate 4.90% Higher Ed Institution Yes
Sales Tax Rate % 8.90% Location Used for Tax Rate Cheney, WA
Contingency Rate 10%
Base Month (Estimate Date) June-22 OFM UFI# (from FPMT, if available)
Project Administered By Agency

Predesign Start October-22 Predesign End December-22
Design Start January-23 Design End June-24
Construction Start August-23 Construction End June-25
Construction Duration 22 Months

Total Project $14,695,970 Total Project Escalated $15,799,964
Rounded Escalated Total $15,800,000

Additional Project Details

Schedule

Green cells must be filled in by user

Project Cost Estimate

Cost Estimate Summary

Acquisition

STATE OF WASHINGTON

AGENCY / INSTITUTION PROJECT COST SUMMARY
Updated June 2022

EASTERN WASHINGTON UNIVERSITY
Infrastructure Renewal IV
40000114

Contact Information
Shawn King
509-359-6878
sking@ewu.edu

Statistics

https://webgis.dor.wa.gov/taxratelookup/SalesTax.aspx


Acquisition Subtotal $0 Acquisition Subtotal Escalated $0

Predesign Services $0
Design Phase Services $757,869
Extra Services $278,750
Other Services $324,767
Design Services Contingency $136,139
Consultant Services Subtotal $1,497,525 Consultant Services Subtotal Escalated $1,612,600

Maximum Allowable Construction 
Cost (MACC)

$7,576,746
Maximum Allowable Construction Cost 
(MACC) Escalated

$8,013,167

GCCM Risk Contingencies $1,782,689 $1,970,763
GCCM Management $1,337,325 $1,478,413
Owner Construction Contingency $757,675 $837,610
Non-Taxable Items $0 $0
Sales Tax $1,019,445 Sales Tax Escalated $1,094,696
Construction Subtotal $12,473,879 Construction Subtotal Escalated $13,394,649

Equipment $0
Sales Tax $0
Non-Taxable Items $0
Equipment Subtotal $0 Equipment Subtotal Escalated $0

Artwork Subtotal $78,607 Artwork Subtotal Escalated $78,607

Agency Project Administration 
Subtotal

$645,959

DES Additional Services Subtotal $0
Other Project Admin Costs $0

Project Administration Subtotal $645,959 Project Administration Subtotal Escalated $714,108

Other Costs Subtotal $0 Other Costs Subtotal Escalated $0

Total Project $14,695,970 Total Project Escalated $15,799,964
Rounded Escalated Total $15,800,000

Artwork

Agency Project Administration

Other Costs

Project Cost Estimate

Equipment

Consultant Services

Construction



New Approp 
Request

Project Cost 
(Escalated)

Funded in Prior 
Biennia

2023-2025 2025-2027 Out Years

Acquisition
Acquisition Subtotal $0 $0

Consultant Services
Consultant Services Subtotal $1,612,600 $1,612,600

Construction
Construction Subtotal $13,394,649 $13,394,649

Equipment
Equipment Subtotal $0 $0

Artwork
Artwork Subtotal $78,607 $78,607

Agency Project Administration
Project Administration Subtotal $714,108 $714,108

Other Costs
Other Costs Subtotal $0 $0

Project Cost Estimate
Total Project $15,799,964 $0 $0 $0 $15,799,964

$15,800,000 $0 $0 $0 $15,800,000

Percentage requested as a new appropriation 0%

Insert Row Here

What has been completed or is underway with a previous appropriation?

Insert Row Here

What is planned with a future appropriation? 

What is planned for the requested new appropriation? (Ex. Acquisition and design, phase 1 construction, etc. )

Insert Row Here

Funding Summary



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Purchase/Lease
Appraisal and Closing

Right of Way
Demolition

Pre-Site Development
Other

Insert Row Here
ACQUISITION TOTAL $0 NA $0

Cost Estimate Details

Acquisition Costs

Green cells must be filled in by user



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Programming/Site Analysis
Environmental Analysis

Predesign Study
Other 

Insert Row Here
Sub TOTAL $0 1.0286 $0 Escalated to Design Start

A/E Basic Design Services $722,869 69% of A/E Basic Services
Other $35,000

Insert Row Here
Sub TOTAL $757,869 1.0641 $806,449 Escalated to Mid-Design

Civil Design (Above Basic Svcs) $12,500
Geotechnical Investigation

Commissioning $177,250
Site Survey

Testing $89,000
LEED Services

Voice/Data Consultant
Value Engineering

Constructability Review
Environmental Mitigation (EIS)

Landscape Consultant
Other 

Insert Row Here
Sub TOTAL $278,750 1.0641 $296,618 Escalated to Mid-Design

Bid/Construction/Closeout $324,767 31% of A/E Basic Services
HVAC Balancing

Staffing
Other 

Insert Row Here
Sub TOTAL $324,767 1.1055 $359,031 Escalated to Mid-Const.

Design Services Contingency $136,139
Other

Insert Row Here
Sub TOTAL $136,139 1.1055 $150,502 Escalated to Mid-Const.

5) Design Services Contingency

Cost Estimate Details

Consultant Services

1) Pre-Schematic Design Services

2) Construction Documents

3) Extra Services

4) Other Services



CONSULTANT SERVICES TOTAL $1,497,525 $1,612,600

Green cells must be filled in by user



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

G10 - Site Preparation
G20 - Site Improvements $1,739,280

G30 - Site Mechanical Utilities $3,274,456
G40 - Site Electrical Utilities $2,563,010

G60 - Other Site Construction
Other

Insert Row Here
Sub TOTAL $7,576,746 1.0576 $8,013,167

Offsite Improvements
City Utilities Relocation

Parking Mitigation
Stormwater Retention/Detention

Other
Insert Row Here

Sub TOTAL $0 1.0576 $0

A10 - Foundations
A20 - Basement Construction

B10 - Superstructure
B20 - Exterior Closure

B30 - Roofing
C10 - Interior Construction

C20 - Stairs
C30 - Interior Finishes

D10 - Conveying
D20 - Plumbing Systems

D30 - HVAC Systems
D40 - Fire Protection Systems

D50 - Electrical Systems
F10 - Special Construction
F20 - Selective Demolition

General Conditions
Other  Direct Cost

Insert Row Here
Sub TOTAL $0 1.1055 $0

MACC Sub TOTAL $7,576,746 $8,013,167
NA NA per 0

Cost Estimate Details

Construction Contracts

1) Site Work

2) Related Project Costs

3) Facility Construction

4) Maximum Allowable Construction Cost



GCCM Risk Contingency $1,782,689
Other

Insert Row Here
Sub TOTAL $1,782,689 1.1055 $1,970,763

GCCM Fee $1,337,325
Bid General Conditions

GCCM Preconstruction Services
Other

Insert Row Here
Sub TOTAL $1,337,325 1.1055 $1,478,413

Allowance for Change Orders $757,675
Other 

Insert Row Here
Sub TOTAL $757,675 1.1055 $837,610

Other
Insert Row Here

Sub TOTAL $0 1.1055 $0

Sub TOTAL $1,019,445 $1,094,696

CONSTRUCTION CONTRACTS TOTAL $12,473,879 $13,394,649

Green cells must be filled in by user

5) GCCM Risk Contingency

6) GCCM or Design Build Costs

7) Owner Construction Contingency

8) Non-Taxable Items

9) Sales Tax



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

E10 - Equipment
E20 - Furnishings

F10 - Special Construction
Other 

Insert Row Here
Sub TOTAL $0 1.1055 $0

Other 
Insert Row Here

Sub TOTAL $0 1.1055 $0

Sub TOTAL $0 $0

EQUIPMENT TOTAL $0 $0

Cost Estimate Details

Equipment

2) Non Taxable Items

3) Sales Tax

Green cells must be filled in by user

1) Equipment



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Project Artwork $0
0.5% of total project cost for 
new construction

Higher Ed Artwork $78,607
0.5% of total project cost for 
new and renewal 
construction

Other
Insert Row Here

ARTWORK TOTAL $78,607 NA $78,607

Cost Estimate Details

Artwork

Green cells must be filled in by user

1) Artwork



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Agency Project Management $645,959
Additional Services

Other
Insert Row Here

Subtotal of Other $0
PROJECT MANAGEMENT TOTAL $645,959 1.1055 $714,108

Cost Estimate Details

Project Management

Green cells must be filled in by user

1) Agency Project Management



Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Mitigation Costs
Hazardous Material 

Remediation/Removal

Historic and Archeological Mitigation

Other
Insert Row Here

OTHER COSTS TOTAL $0 1.0576 $0

Cost Estimate Details

Other Costs

Green cells must be filled in by user



Insert Row Here

Tab E. Artwork

Insert Row Here

Tab F. Project Management

Insert Row Here

Tab G. Other Costs

Insert Row Here
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C-100(2022)
Additional Notes

Tab A. Acquisition
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