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2020 PROJECT PROPOSAL CHECKLIST 
2021-23 Biennium Four-year Higher Education Scoring Process 

INSTITUTION CAMPUS LOCATION 

370 - Eastern Washington University Cheney, WA 

PROJECT TITLE FPMT UNIQUE FAC~LITY ID # JOR NA,) 

Infrastructure Renewal III 40000070 

PROJECT CATEGORY PROJECT SUBCATEGORY 

Infrastructure Major 

PROPOSAL IS 
New or Updated Proposal (for scorinq) Resubmitted Proposal (retain prior score) 

IZI New proposal 
D Resubmittal from 2017-19 biennium 

D Resubmittal to be scored (more than 2 biennia 
D Resubmittal from 2019-21 biennium 

old or significantly changed) 

CONTACT PHONE NUMBER 

Steve Schmedding 509-359-4205 

PROPOSAL CONTENT 
[g] Project Proposal Checklist: this form; one for each proposal 

IZI Project Proposal Form: Specific to category/subcategory (10-page limit) 

IZI Appendices: templates, forms, exhibits and supporting/ supplemental documentation for scoring. 

INSTITUTIONAL PRIORITY 
[g] Institutional Priority Form. Sent separately (not in this packet) to: Darrell Jennings. 

Check the corresponding boxes below if the proposed project meets the minimum threshold or 
if the item listed is provided in the proposal submittal. 

MINIMUM THRESHOLDS 
[g] Project is not an exclusive enterprise function such as a bookstore, dormitory or contract food service. 

IZI Project meets LEED Silver Standard requirements. 

IZI Institution has a greenhouse gas emissions reduction policy in place in accordance with RCW 
70.235.070 and vehicle emissions reduction policy in place per RCW 47.01.440 or RCW 43.160.020 as 
applicable. 

D Design proposals: A complete predesign study was submitted to OFM by July 1, 2020. 

D Growth proposals: Based on solid enrollment projections and is more cost-effectively providing 
enrollment access than alternatives such as university centers and distance learning. 

D Renovation proposals: Project should cost between 60 - 80% of current replacement value and extend 
the useful life of the facility by at least 25 years. 

D Acquisition proposals: Land acquisition is not related to a current facility funding request. 

IZI Infrastructure proposals: Project is not a facility repair project. 

D Stand-alone, infrastructure and acquisition proposals: is a single project requesting funds for one 
biennium. 

Office of Financial Management Revised: June 2020 



2020 PROJECT PROPOSAL CHECKLIST 
2021-23 Biennium Four-year Higher Education Scoring Process 

REQUIRED APPENDICES 
IZI Capital Project Report CBS 002 

IZI Project cost estimate: 

■ CBS 003 for projects between $2 million and $5 million 
■ Excel C-100 for projects greater than $5 million 

D Degree Totals and Targets template to indicate the number of Bachelors, High Demand and Advanced 
degrees expected to be awarded in 2021. (Required for Overarching Criteria scoring criteria for Major 
Growth, Renovation, Replacement and Research proposals). 

D Availability of Space/Campus Utilization template for the campus where the project is located. 
(Required for all categories/subcategories except Infrastructure and Acquisition proposals). 

D Assignable Square Feet template to indicate program-related space allocation. (Required for Growth, 
Renovation and Replacement proposals, all categories/subcategories). 

OPTIONAL APPENDICES 
Attach supplemental and supporting project documentation, limit to materials directfy related to and needed for the 
evaluation criteria, such as: 

D Degree and enrollment growth projections 

D Selected excerpts from institutional plans 

D Data on instructional and/ or research space utilization 

D Additional documentation for selected cost comparables (acquisition) 

D Selected materials on facility conditions 

IZI Selected materials on code compliance 

D Tables supporting calculation of program space allocations, weighted average facility age, etc. 

D Evidence of consistency of proposed research projects with state, regional, or local economic 
development plans 

D Evidence of availability of non-state matching funds 

IZI Selected documentation of prior facility failures, high cost maintenance, and/ or system unreliability 
for infrastructure projects 

D Documentation of professional assessment of costs for land acquisition, land cleanup, and 
infrastructure projects 

IZI Selected documentation of engineering studies, site survey and recommendations, or opinion letters 
for infrastructure and land cleanup projects 

D Other: Click or tap here to enter text. 

I certify that the above checked items indicate either that the proposed project meets the minimum thresholds 
or the corresponding items have been included in this submittal. 

Name: Shawn King Title: AVP, Facilities and Planning ---------~-------

Office of Financial Management Revised: June 2020 
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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. See Appendix A. 

N+l 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 

off line. This is how the Rozell Central Energy Plant was originally planned. N+l redundancy is important as it 

allows for continuous steam or chilled water production meeting campus needs when taking a portion of the plant off­

line for scheduled maintenance or ocher reason. However, due the age of the boilers and chillers currencly in use at 

Rozell, See Appendix B, the complete loss of the units shown in appendix B, and an increasing campus heating and 

cooling loads, 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. 

Needs, Central Steam Production - The Existing Boilers table in Appendix B provides a comparison of Original Rated 

vs. Actual Safe Operating boiler capacity and a Condition Description for each of the plants boilers. As can be seen in 

the table and considering safe operating ranges, plant capacity with all currencly functional boilers being considered is 

approximately 50% above current peak loads, at best. This consideration assumes that all four (4) currently 

functional boilers are operating together in parallel which is not consistent with standard boiler plant operation. 

Taking any one of the existing boilers out of the equation lowers our maximum capacity to between 74,000 PPH and 

101,000 PPH. 

This mission critical system has major components that are over fifty years old and many parts are no longer produced 

further complicating proper maintenance and repair. Although the steam plant is well 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 2019-21 funds we are currently designing the replacement of both 

#2 and #3 boilers. Our current mechanical design will install a new boiler sufficient in capacity and appropriate in 

size given the physical constraints of the plant. The current schedule has us in "Schematic" design and with design 

continuing through early winter 2021 when the project will be placed into Advertisement and public bidding. 

Construction is expected to commence in late winter to early spring 2021 with a completion date late 2021 . Current 

estimates of savings with this new boiler replacement is around $65,000 annually. See Appendix G. This request 

focuses on replacing boiler #4 as it is 51 years old. While we are currently designing the first phase of boiler 

replacement we are evaluating opportunities for making the replacement of boiler #4 less costly. There are several 

code requirements relating to safety, energy management and sustainability that will be implemented. 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 - The Existing Chillers and Towers cable in Appendix B provides a comparison 

of Original Rated vs. Actual Operating Chiller and Tower capacity and Condition Description for each of the 

coupled chiller/tower units. As can be seen in the cable we are still in need of replacing old and inoperable chillers and 

towers for the majority of our plant. 

Benefits, Chilled Water Production - Our goal is to replace the #4 chiller as it has significant mechanical issues with 

repair estimates approaching the cost of a new chiller. We would also replace either the #3 or the #5 chiller as well, 

the other of these two we would simply disassemble and remove from the plant. Our goal for the cowers would be to 

replace #4 and #5 with new larger capacity 1500 ton towers and eliminate #3 tower entirely. 

Page 2 of23 
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With advancements in technology we can now fit chillers and towers of greater tonnage in the same physical spaces 

where existing units currently reside. This would put the plant at four new 1500 ton chillers and towers meeting our 

campus capacity needs with less equipment. These new chillers would be equipped with the same technology and 

energy saving features as those that were installed in 2017/2018. Energy savings data gathered from the two new 

chillers installed in 2018 show we will be saving approximately $45,000 annually with these currently in use. See 

Appendix G. 

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) projects with respect to the electrical system that should be accomplished in order 

for the electrical system to continue to operate safely, efficiently, and without interruption due to increased loads. As 

a result of the initial study, the university commissioned the engineering study Electrical Capacity Upgrade in 

August 2016 as this formed the basis for some of the other projects identified in the 2014 report. See Appendix C. 
This study and report 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. 

Benefits, Medium Voltage Electrical Distribution - As noted in Appendix C, using remaining funds provided in 

the FY 2015-17 Capital request, design was completed and contracts were executed to accommodate the immediate 

needs of the lnterdisciplinaty Science Center (ISC) which is currently under construction. Additionally, increased 

electrical capacity was required to accommodate the increased chilled water needs of the ISC. Attention now is 

directed at the "Recommendations" section of Appendix C wherein life safety, environmental considerations, code 

compliance and preventive maintenance issues will be addressed and corrected. The specific projects included in this 

request are: Medium-voltage Conductor Replacement; Medium-voltage Vacuum Switch Replacement; Medium­

voltage Switchgear Adjustments. 

These Medium-Voltage projects being referenced are required due to life-safety issues with respect to the components 

of the existing vacuum switches within the system. The existing switches were installed in 1989 making them 

approximately 31 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. 

Needs, Water Resource Services - EWU is classified under code by the Washington State Dept. of Ecology 

(WSDOE) as an industrial user and carries State Waste Discharge Permit #ST-8098 issued by WSDOE. A 

requirement of the permit is to monitor for flow and chemical constituents of campus effluent so as to more 

accurately provide the City of Cheney - Waste Water Treatment Facility quantities of effluent, and to better mitigate 

pollutants leaving the university. The campus domestic water system has been upgraded in large part over the last 

couple biennia. The last portion of improvements that are required to meet Local/State code is the replacement of 

existing fire hydrants and installation of new hydrants elsewhere on campus. 

Page 3 of23 
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ISC building. Appendix 02 shows plans for a new loading dock and overhead door, making room to accept the new 

chillers. Appendix 03 are plans for the two new chillers, and Appendix 3a are plans for the needed electrical 

upgrades. 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 chilling systems and operations. The "state of the 

art" command and control systems include over 350 new monitoring points on the new chillers which create a very 

flexible and energy efficient chilled water system, 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 set of 

pumps were solely coupled to that particular 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 for the plant placed an emphasis on allowing for the greatest flexibility within the major 

components and operations which eliminates the coupled arrangement of the chillers and towers. A large part of this 

increased flexibility was addressed through extensive plant re-piping. Due to several technology limitations with 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 #3, #4, and #5 each have specific issues generally related to the age left in 

each piece of equipment as is indicated in sections below. 

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 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 lA, 2A, and 1 B, 2B) and routed through the campus by way of the 

university underground tunnel network which is about 3.5 miles long across campus. Originally constructed 

beginning 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 switches 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 code compliant but have since been deemed unsafe 

for electrical staff due to their physical surroundings 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 below ground 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 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. 

Water Resource Services - Domestic water is provided to the campus through two (2) wells that have been certified 

through the requirements of the Washington State Department of Health (WSDOH Well Permit #219009). 

Sanitary sewer water is collected from campus facilities and directed to the City of Cheney sanitary sewer system. The 

University maintains a State Waste Discharge Permit on file with the Washington State Department of Ecology 

Page 5 of23 



  2021 – 2023 Biennium INFRASTRUCTURE RENEWAL III 

 

  EASTERN WASHINGTON UNIVERSITY 

 University programs addressed or encompassed by the project: 

 

 

GENERAL CATEGORY SCORING CRITERIA  

1. Significant Health, Safety, and Code Issues 

a. Identify whether the project is needed to bring the facility within current life safety (including seismic and ADA), energy, 

utilities, or transportation code requirements. 

b. Clearly identify the applicable standard or code, and describe how the project will improve consistency with it.  (Provide 

selected supporting documentation in appendices, and reference them in the body of the proposal.) 

Appendix E provides specific code references associated with items a & b above for Central Steam 
Production, Chilled Water Production, and Medium Voltage Electrical Distribution.  See Appendix E. 

2. Evidence of increased repairs and/or service interruption 

Identify prior facility repairs, work order repair history or contractor repair call-outs, increased utility and/or maintenance 

costs, and/or system unreliability. (Provide selected supporting documentation in appendices, and reference them in the 

body of the proposal.) 
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3. Impact on Institutional Operations without the Infrastructure Project 

Describe how and the extent to which there would be an impact on existing operations and programs.  Describe the 
potential impact on future, already funded or planned construction projects or program needs should this infrastructure 
project not occur. 

  

 

 

o 

o 

 

 

o 
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4. Reasonable Estimate 

Provide as much detailed cost estimate information as possible, including documentation of professional assessment of 
costs (may contain opinions of external experts or experienced project management staff from the institution). 
 

5. Engineering Study 

 Identify whether there is a completed comprehensive engineering study, site survey and recommendations, or opinion letter. 
(Provide referenced supporting documentation in appendices.) 
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6.  

Describe the proposed project’s relationship and relative importance to the institution’s  
a. Campus/Facilities Master Plan or other applicable strategic plan 

b. Ongoing academic and/or research program 

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 remodeled Science building and a new Engineering building.  As stated 
in the engineers report, the current university infrastructure (steam, chilled water, and medium voltage 
electrical) will not support these new facilities without expansion of these systems.  See Appendices A, C, 
H & I. 
 

  

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://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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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: 

 

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

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

7. Resource Efficiency and Sustainability 

Document project benefits associated with low-impact stormwater management techniques, improvements in energy and 
resource conservation, and use of renewable energy source 

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

  

https://inside.ewu.edu/facilities/2014-ewu-infrastructure-renewal/
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August 1, 2014 

EXECUTIVE SUMMARY 
Eastern Washington University has undertaken this study as the first step to insure that campus 

infrastructure is able to support the long term growth goals of the University as reflected in the 

recently updated capital master plan. The report evaluates and makes recommendations for 

the following systems: 

Central Campus Steam Plant 

Central camps Chiller Plant 

campus Steam Distribution System 

campus Chilled Water Distribution System 

campus Energy Management & Control System (EMCS) Network 

Snowmelt System 

Sanitary sewer 

Irrigation 

Outside plant communications 

Roads, walkways and site lighting 

Potable water 

Storm sewer 

Medium-voltage electrical 

Landscaping 

The recommendations support the sequential implementation of the Comprehensive campus 

Master Plan dated September 27, 2013. Schematic-level costs are presented for each 

recommendation in 2014 dollars. The Master Plan recognizes the significant capital 

expenditures required to facilitate the University's growth. This study augments the necessary 

modifications and associated costs required to support that growth. 

The suggested infrastructure projects have been grouped in two categories: Those directly 

affecting the University's capital master plan and those projects which will improve operational 

efficiencies and maintenance procedures. 

NACI Engineering 21 Page 
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MASTER PLAN PROJECT COSTS 
CW-1 Sewer System # 1 

CW-2 Sewer System #2 

CW-3 Sewer System #3 

CW-4 Sewer System #4 

Ll-1 Irrigation Master Control System 

Ll-2 Storm System Wastewater Reuse #1 

Ll-3 Storm System Wastewater Reuse #2 

Ll-4 Storm System Wastewater Reuse #3 

Ll-5 Streeter Hall Irrigation Replacement 

LS-1 Pedestrian Safety Improvements: Washington St. 

LS-2 Pedestrian Safety Improvements: ADA 

LS-3 Pedestrian Safety Improvements: Pavers 

SP-1 Repair/Replace Boiler #3 

SP-3 Upgrade Boiler Feedwater Pumps 

CP-1 Add Chiller Capacity 

CP-2 Upgrade Campus Chilled Water Pumps 

CD-1 Replace West-side Chilled Water Piping 

SN-1 Expansion of Snow Melting System Ph 1 

SN-2 Expansion of Snow Melting System Ph 2 

SN-3 Expansion of Snow Melting System Ph 3 

SN-4 Expansion of Snow Melting System Ph 4 

SN-5 Expansion of Snow Melting System Ph 5 

EL-3 Electrical Switch Replacement 

EL-4 Electrical Distribution System Expansion 

EL-5 Site Lighting Improvements, Phase 2 

NACI Engineering 

$ 105,000 

$ 100,000 

$ 170,000 

$ 500,000 

$ 175,000 

$ 373,000 

$ 742,000 

$ 715,000 

$ 20,000 

$ 995,000 

$ 373,000 

$ 550,000 

$ 3,500,000 

$ 200,000 

$3,600,000 

$ 200,000 

$1,000,000 

$ 2,000,000 

$ 2,500,000 

$4,000,000 

$ 2,500,000 

$1,800,000 

$1,800,000 

$1,800,000 

$3,500,000 

3IPage 
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MAINTENANCE EFFICIENCES PROJECT COSTS 
CR-1 Emergency Vehicle Access #1 $ 60,000 

CR-2 Emergency Vehicle Access #2 $ 22,000 

CR-3 Emergency Vehicle Access #3 $ 31,000 

CR-4 Emergency Vehicle Access #4 $ 40,000 

CR-5 Emergency Vehicle Access #5 $ 82,000 

CR-6 Emergency Vehicle Access #6 $ 46,000 

CR-7 Emergency Vehicle Access #7 $ 240,000 

CR-8 Emergency Vehicle Access #8 $ 20,000 

CR-9 Emergency Vehicle Access #9 $ 60,000 

CR-10 Emergency Vehicle Access #10 $ 30,000 

CR-11 Emergency Vehicle Access #11 $ 12,000 

SP-2 Boiler Feedwater Stack Economizers $ 350,000 

SP-4 Repair Rozell Heating Plant Boiler Stack Unknown* 

SP-5 Upgrade Natural Gas Service Unknown** 

SD-1 Replace Utility Tunnel Condensate Piping $ 1,225,000 

SD-2 Replace Utility Tunnel Condensate Pumps $ 200,000 

SD-3 Label Utility Tunnel Piping and Valves $ 150,000 

SD-4 Upgrade Piping in Plant Utilities Building $ 125,000 

CP-3 Install VFDs on Chiller Compressors and Cooling Towers $ 1,250,000 

CP~4 Install (2) New Energy Efficient Cooling Towers $ 450,000 

EM-1 Migrate BAS Network to BACnet Network $ 3,350,000 

EL-1 Medium-voltage Electrician $100,000/year 

EL-2 Electrical System Modeling $ 56,000 

EL-6 Optical Fiber Network $ 2,200,000 

Total cost of proposed capital projects: $43,217,000 
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* Requires special evaluation of existing conditions to determine scope of work. 

** Requires negotiations with service provider to determine feasibility. 

The above estimates include the direct costs of materials and labor plus contractor overhead 

and profit. The estimates do not include escalation, Washington State sales tax, design fees, 

administrative fees and other "soft" costs . 
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REPORT APPROACH 
This report is the combined efforts of the following design organizations: 

Meulink Stauffenberg, Inc. - Mechanical Engineers 

David Evans & Associates - Civil Engineers 

Michael Terrell - Landscape Architecture, PLLC 

NACI Engineering - Electrical & Communications Engineers. 

Also contributing to this report were representatives of the various organizations within the 

EWU facilities umbrella responsible for operating and maintaining the systems evaluated herein. 

Their understanding and insight provided a unique perspective regarding the condition and 

reliability of the existing infrastructure systems. 

Design organizations met with respective EWU representatives to tour the campus, review 

existing conditions, discuss operational problems and brainstorm alternatives. The 

recommendations in this report are primarily the result of observations by the design 

organizations and operational information provided by EWU personnel. 

NACI Engineering GI Page 
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STEAM PLANT PROJECTS 

SP-1: Replace Boiler #3 

Projed Description: Replace existing 25,000 pph steam Boiler #3. 

- Install a new 40,000 pph high pressure steam boiler with dual fuel (oil & gas) 

low NOX burner. Install new correctly sized stack economizer (boiler 

feedwater pre-heater). 

Projed Justification: The existing steam Boiler #3 has been out of service for a number 

of years due to several outstanding breakdowns and lack of repair funds. Boiler #3 is 

almost 50 years old and parts are difficult to find. Despite being maintained in excellent 

condition over the years by the EWU staff, this boiler is basically near the end of its life 

expectancy. 

Future campus growth will increase expected plant steam loads by over 30%, which will 

start to impact boiler plant redundancy & operational flexibility. A new boiler will allow 

plant operation and redundancy to be maintained in to the future. A new boiler would 

increase steam plant operational efficiencies. 

According to the EWU operations staff, the historical peak campus heating load, seen 

this last winter, is approximately 75,000 lbs/hr. 

Based on the anticipated master plan campus growth for the New Science I & II 

projects, the new Gateway Athletic Project, the expected addition of future campus 

steam load is approximately 34%. Based on a peak historic load of 75,000 pph, a 34% 

increase would put the future campus steam load at over 100,000 pph, which is 

approximately 50% of the steam plant's present total capacity 217,000 pph. 

Sequence/ Category: 

capital Master Plan. 

Cost: 

SP-1: $3,500,000 
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SP-2: Install Boiler Feedwater Stack Economizers on Boilers #2 & #4. 

Project Description: Install new boiler feedwater stack economizers on existing steam 

boilers #2 & #4. This installation would allow these boiler configurations to match 

boilers #1 & #5, which already have stack economizers in operation. 

Project Justification: The existing steam Boilers #2 and #4, which are mostly operated 

in the shoulder and summer seasons, are not provided with boiler feedwater stack 

economizers, which are present on the other plant boilers. As a result, the operational 

efficiencies of these boilers are not a high as is possible, thereby reducing the plant's 

overall energy efficiency. 

Also, because of the different feedwater configuration that these two boilers use, 

compared to the other boilers, the feedwater pumping loop must be run at differing 

pressures, which complicates plant operation. 

New boiler feedwater stack economizers would increase boiler plant operational 

efficiencies, and simplify feedwater system operation. 

Sequence/ category: 

Improve Operational Efficiencies. 

Cost: 

SP-2: $350,000 

SP-3: Upgrade Boiler Feedwater Pumps 

Project Description: Replace the aging feedwater tank transfer pumps and upgrade or 

supplement the undersized Deaerator unit boiler feedwater pumps. 

Project Justification: The existing single speed feedwater transfer pumps that provide 

feeddwater from the condensate return storage tank to the deaerator tank, are old and 

in questionable condition. This project would replace these pumps with new high 

efficiency pumps with improved controls for staging and monitoring. 
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The existing VFD driven boiler feedwater pumps that are part of the deaerator unit were 

recently installed as part of an energy retrofit to the plant, but, according to the plant 

operators, are having trouble keeping up with the feedwater demands of the boilers. 

These newer VFD driven pumps were downsized to 30 hp each, from the original single 

speed 50 hp feedwater pumps. capacity reduction is unknown, but appears to be a 

factor in plant operation, requiring the operators to run the auxiliary steam-driven 

feedwater pump during peak loads. Redundancy is questionable with this configuration, 

so it is proposed that the new feedwater pumps be replaced with larger pumps or 

supplemented with an additional pump. 

Sequence/ category: 

capital Master Plan. 

Cost: 

SP-3: 200,000 

SP-4: Repair Rozell Heating Plant Boiler Stack 

Project Description: Repair the existing Rozell Heating Plant concrete/masonry boiler 

stack. 

Project Justification: The condition of the existing exterior concrete/masonry boiler 

stack at the Rozell heating plant is the subject of some concern. According to EWU 

staff, there is reason to suspect some of the interior lining material has started to fail 

and/or fall off. Further, it is unknown if the original construction and/or present 

condition of this stack is up to present seismic standards. 

A full analysis of the existing boiler stack condition is not in the scope of this study. 

Further analysis is recommended. 

Sequence/ category: 

Maintenance & Repair. 
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Cost: 

SP-4: Unknown (Further study required). 

SP-5: Upgrade Natural Gas Service from AVISTA 

A . 'ect Description: Increase the natural gas supply capacity to the Central campus 

Stea Plant from the utility provider, AVISrA. 

tion: The existing steam boilers are limited in the amount of natural gas 

that they are allowed to consume at a given peak instant by agreemen w ith the gas 

utility provider, AVIsrA. Reportedly the high pressure gas supply distribution to the City 

of Cheney is limited based on AVISf'A transmission gas line capacity. This issue is limits 

the steam boiler plant to a maximum consumption rate;of approximately 56,000 lbs/hr, 

at which point the plant has to supplement its c;:apacity by burning #2 fuel oil (diesel). 

Because it is not beneficial to fire the'beiler bn fuel oil due to emission concerns, 

efficiency reductions and added wear ~~ll tear, the ability to fire a greater percentage of 

the boiler plant on natural gas is.d~s1red. 

Sequence/ category: 

Unknown. Pendinif ':he timing of AVISf'A natural gas infrastructure upgrades to the City 

of Cheney. 

Cost: 

SP-5: Unknown. (Further study required. Capital costs for gas capacity incr:e e to 

Campus would presumably be paid for by AVISf'A as part of their normal growth p 
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STEAM DISTRIBUTION PROJECTS 

SD-1: Replace Utility Tunnel Condensate Piping 

Project Description: Replace aging gravity condensate piping system & components in 

utility tunnels. New piping to be heavier wall thickness, Sched. 80, compared to the 

existing standard wall Sched. 40 piping presently installed. New steam trap stations and 

valves would be provided. 

Project Justification: Although the existing gravity condensate drainage piping system, 

that serves the high pressure steam distribution within the utility tunnels, appears to be 

in good condition and has been well maintained, most of this piping is around 40 years 

old. Although there have not been reports of major leaks or failures, this piping system 

is nearing the end of its useful life. 

Because the condensate piping system is subjected to more severe service than the 

steam supply piping, on account of the presence of oxygen and other condensed gases, 

such as carbolic acid, internal corrosion is much more likely. This leads to premature 

pipe wall failure and leaks, as well as damage to components, such as valve and steam 

traps. 

Sequence/ Category: 

Improved Maintenance & Operational Efficiencies. 

Cost: 

SD-1: $1,225,000 

SD-2: Replace Utility Tunnel Electric condensate Pumps with Steam-Powered 

Pum,,.DS 

Project Description: Replace existing simplex type electric condensate pumps in the 

utility tunnel with new steam-powered condensate pumps. 
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CHILLED PLANT PROJECTS 

CP-1: Add Chiller Plant Capacity, 2.000 tons 

Project Description: Install additional 2,000 ton chiller plant capacity. 

The following elements would be installed or upgraded: 

New 2000 ton water-cooled centrifugal chiller with VFD drive. 

New 2000 ton induced-draft open cooling tower with VFD drive. 

New chiller (evaporator) pump. 

New condenser water (tower) pump. 

Upgrade/Replace Campus Loop chilled water pumps with new capacity 

pumps with VFDs. 

Controls. 

Rozell plant expansion, electrical work and ventilation. 

Project Justification: The existing Central Campus Chiller Plant has a total capacity of 

4,000 tons (3-1000 ton chillers & 2-500 ton chillers), which matching capacity cooling 

towers and pumps. 

According to the EWU operations staff, the historical peak campus cooling load is 

somewhere between 3,500 tons (per Dumais & Romans in their 2009 Campus Chilled Water System Stud}') 

and 2,500 tons (per McKinstry in their 2012 Energy Effidency & sustainability Report). In our interview with 

the EWU staff, they reported a historical peak cooling load of about 3,000 tons, which is 

the value that is used in our analysis. 

Based on the anticipated master plan campus growth for the New Science I & II 

projects, the new Gateway Athletic Project and the modernization of the legacy 

residence halls to include air conditioning, the expected addition of campus chilled water 

load is approximately 40%. 
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Based on a peak historic capacity of 3,000 tons, a 40% increase would put the future 

campus load at over 4,200 tons, which is greater than the present total plant capacity of 

only 4,000 tons. 

In order to meet the future cooling needs of the campus growth plan, it will be 

necessary to add cooling capacity, with sufficient redundancy to allow operational 

flexibility and to allow for break-downs. At minimum a 1000 ton chiller plant expansion 

would be needed, although a larger, 2000 ton expansion, as proposed here, would 

provide a higher degree of redundancy, future growth allowance and flexibility, at only a 

slightly greater incremental cost. 

Sequence/ category: 

capital Master Plan. 

Cost: 
CP-1: $3,600,000 

CP-2: Upgrade Campus Chilled Water Pumps 

Project Description: Upgrade campus distribution loop chilled water pumps to increase 

system capacity and to provide VFD control for each pump. 

- Upgrade/Replace campus Loop chilled water pumps CWP-2 & CWP-3 with new 

capacity pumps with VFDs. Existing CWP-1 is already controlled by a VFD. 

- New Delta Controls. 

Project Justification: Depending upon the priority and timing of the above proposed 

chiller plant expansion, the upgrade of the existing campus distribution pumps may not 

be necessary, as they are also included in the above scope. 

However, until such time as the chiller plant capacity is increased, it would be beneficial 

to upgrade the existing campus distribution chilled water pumps for two reasons. 

First of all, these existing pumps (CWP-2 & 3) are two-speed pumps, without VFD 

speed/capacity control. Two-speed pumps are not as efficient as pumps that are run 

with VFDS, and controllability is not as good for varying flow demands. 
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Secondly, based on the results of the chilled water system flow model that was prepared 

with this report, there are likely times when the existing campus chilled water 

distribution piping system is being "under pumped". In other words, it appears at times 

there may be a shortage of campus chilled water flow to some of the remote buildings. 

This is indicated by the results of the flow model that suggests that during times of peak 

historic campus cooling demand, that drop-off pressures (and therefore flows) to many 

of the buildings is greater than the capacity of the existing pumping plant (based on 

available flow and head pressures). 

The present operational setpoint of 15 psig (35 ft head) pressure differential between 

the campus supply main and return main, does not seem to produce sufficiently strong 

flow conditions to necessarily satisfy all flow demands. This condition of possible under­

pumping is also indicated by a reported high Delta T (nearly 20 deg. F) on the campus 

chilled water loop, compared to a design Delta T for most buildings of around 10 deg. F. 

Further analysis of the chilled water distribution system is needed to better understand 

the dynamics suggested by the flow model and field observations, however, the 

recommendation to upgrade the existing chilled water distribution pumps (install VFDs 

and possibly increase capacity with larger pumps) is still valid. 

Sequence I Category: 

Capital Master Plan. 

Cost: 

CP-2: $300,000 

CP-3: Install VFDs on the Chiller Compressors and on the (3) 1.000 ton 

Cooling Towers 

Projed Description: Upgrade the existing centrifugal chiller compressors to add new 

VFD drives. Replace the 2-speed fan motors on the (3) largest cooling towers with VFD 

duty motors and install new VFD drives. Update controls to map drives to building 

automation system. 
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Project Justification: Per McKinstry 2012 Energy Efficiency & Sustainability Report, Item 

2.00-ROZ, analysis: Annual electrical energy savings due to more efficient part load 

operation of equipment. Better able to match equipment capacity with campus cooling 

loads. 

Sequence/ category: 

Improved Operational Efficiencies. 

Cost: 

CP-3: $1,000,000 

CP-4: Install 2 New Energy Efficient Cooling Towers 

Project Description: Replace the existing, aging and inefficient 500 ton cooling towers 

with new, energy efficient, open circuit, induced draft cooling towers, with VFDs on their 

fan motors. 

Project Justification: Per McKinstry 2012 Energy Efficiency & Sustainability Report, Item 

2.40-ROZ, analysis: The new cooling towers will be sized for supplying 75 deg F water 

to the chillers during peak load conditions, thereby improving chiller efficiency. Annual 

electrical energy savings are anticipated. 

Sequence/ Category: 

Improved Operational Efficiencies. 

Cost: 

CP-4: $500,000 
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ELECTRICAL & COMMUNICATIONS PROJECTS 

EL-1 Medium-voltage Electrician 

yect Description: While this proposal is not a capital expenditure, it is see 

operating necessity. Because the University owns its 15-kV electrical distribution 

system, it is responsible for operating and maintaining the system. Special procedures 

and skills are required of electricians responsible for el~ctrical systems greater than 600-

VAC. The University should '~ osider filling one of-its Electric Shop positions with a 

licensed electrician experienced in th~ -operation and maintenance of 15-kV, medium­

voltage power distribution equipment and circuits. 

Project Justificatiorr. This proposal is driven by the need for operational efficiencies and 

worker safety. 

Sequence. This proposal should be implemented as soon as possible. 

Cost There is no capital cost associated with this proposal. All costs are operational 

ed to the employment of the specialty electrician. 

EL Electrical System Modeling 

Project Description: Each time EWU submits a new or remodeled building for electr" 

plan review, the Department of Labor & Industries requires a load analysis of the entire 

medium-voltage distribution system associated with the project. EWU should 

commission an electronic model of the distribution system and should obtain software 

capable of updating the model as projects are completed on the campus. The model 

should document information such as load flow and short-circuit information. The 

model could also contain information related to arc-flash hazard levels which are 

important for worker safety. Currently, EWU does not have this information available. 

Project Justification This proposal is driven by the need for operational efficiencies 

related to electrical calGulations for new capital projects and major renovations to 

existing facilities . Having an up-to-date model with Arc-Flash data would also improve 

worker safety. 

Seql.)f:t1ce. This proposal should be implemented prior to the next major capital project. 
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Cost There are no capital costs associated with this proposal. Retaining an engineering 

firm to prepare the initial model would cost approximately $50,000. Software to 

maintain the model would cost approximately $6,000. EWU should allocate funds to 

update the model each time a capital project is executed. 

EL-3 Distribution Switching 

Project Description: EWU should plan for the eventual replacement of the medium­

voltage vacuum switches with above-ground, fusible air switches. Air switches provide a 

number of advantages over the existing vacuum switches. Because air switches are not 

insulated with an inert gas, there is no environmental concern as there is with the 

existing SF6 insulating gas. Located on concrete pads on grade, air switches provide 

better worker safety with respect to approach clearances and exit routes. Air switches 

can be provided in multiple configurations with up to two (2) input/outputs and four ( 4) 

branch connections thus increasing the quantity of connection points available on the 

distribution system. 

Project Justification: This proposal is driven by the need of the Master Plan to eventually 

require more connections to the medium-voltage distribution system. It also addresses 

worker safety issues and possible future environment restrictions related to the existing 

insulating gas. 

Sequence:. The conversion to above-grade air-insulated switches can be accomplished in 

small increments or as new building projects dictate. 

Cost The cost to implement this proposal for any segment of the campus is obviously 

proportional to the amount of switches being replaced at any one time. The cost to 

replace a single vacuum switch with a single above-grade air switch is approximately 

$70,000. The cost to replace all 27 existing switches is approximately $1,800,000. 

EL-4 Distribution System Expansion 

Project Description: The existing switchgear feeds the entire campus with four (4) 

feeders; two (2) 'A' feeders connected to Service #1 and two (2) 'B' feeders connected 

to Service #2. Each half of the switchgear has provisions for one (1) new circuit 

breaker. This would allow for the establishment of two (2) 'C' feeders. 
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Project Justification: Providing a third set of medium-voltage feeders for the campus 

will support large future loads, such as the proposed science complex and the Gateway 

project, without adding load to the existing two sets of medium-voltage feeders. This 

addition to the electrical distribution system will support the Master Plan. 

Sequence: The distribution system expansion should occur before or in conjunction with 

the planned science building project and prior to the Gateway project. 

Cost: $1,800,000 

• 
EL-5 Site Lighting Upgrade 

'Jject Description: EWU previously developed a master plan for replacing existing 

ligh I with new, more efficient luminaires. The first phase of the master plan, which 

was primarily road lighting improvements, has been implemented. This project would 

continue the implementation of the site lighting master plan which is subdivided into 

parking lot lighting, plazq and walkway lighting, building perimeter lighting and 

centralized lighting controls. 

Project Justification: Continuing the implementation of the site lighting master plan 

benefits the University in two ways. Ne\!V luminaires will save maintenance and 

operational costs due to higher efficiencies and longer lamp life. Enhanced lighting will 

also address safety concerns in areas identified as having insufficient lighting levels. 

Sequence: Site lighting upgrades can occur when convenient to the University. New 

site lighting installed as part of new facilities or building renovations should conform to 

the recommendations of the lighting master plan. 

Cost: Costs identified in the lighting master plan are as follows: 

Phase 2 $ 3,500,000 

Phase 3 $12,000,000 

Phase 4 $ 3,500,000 

EL-6 Opt· a Fiber System Upgrade 

Project Description: EWU wins end operated an optical ftber, outside-plant system for 

distributing of voice and data to catnpus buildings. A sepa ate OJi)tiCc! fiber network for 

acquiring bailding data and for automated systems control exists on the camp 
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APPENDIX B 

ROZELL CENTRAL ENERGY PLANT MAJOR EQUIPMENT INFORMATION 

Existing Boilers – Condition Description and Capacity Ratings 

Boiler 

No. 

Year 

Built/Installed 

Original 

Rated 

Capacity 

(PPH) 

Safe 

Operating 

Capacity 

(PPH) 

Condition Description 

1 1974 53,000 32,000   

2 1960 25,000 15,000 Oldest boiler, smallest capacity  

3 1966 30,000 18,000 Inoperable since 2008 

4 1969 45,000 27,000   

5 2001 83,000 42,000** Natural Gas limits ** 

Total Rated Capacity 206,000 PPH 
      

 
Safe Operating Capacity 116,000 PPH 

** - Capacity limited by availability and line size of the natural gas service to the Cheney 

area. 

 
Defining terms: 
Original Rated Capacity:  The capacity as stated on the boilerplate at the time of 
fabrication/manufacturer. 
Actual Safe Operating Capacity:  The safe operating capacity and calculated as 60% of the boiler rated 
capacity. 
**: - Boiler #5 capacity is limited to the natural gas service line size provided by the utility to the Cheney 

area and cannot be operated above 50%. 

 

 

 

 

 

 

 

 



 

Existing Chillers and Towers – Condition Description and Capacity Ratings 

 

Chiller 

No. 

Year 

Built/Installed 
Manufacturer 

Original 

Rated 

Capacity 

(Tons) 

Safe 

Operating 

Capacity 

(Tons) 

Condition Description 

1 2017/2018 York 1,500 1,500 New 

2 2017/2018 York 1,500 1,500 New 

3 1998 Carrier 1,000 1,000 Operable (22yo) 

4 1998 Carrier 1,000 1,000 Inoperable, out of service 

5 1998 Carrier 1,000 1,000 Operable (22yo) 

Total Rated Capacity   6,000 Tons  
       

 
Actual Safe Operating Capacity 5,000 Tons 

      

Tower 

No. 

Year 

Built/Installed 
Manufacturer 

Original 

Rated 

Capacity 

(Tons) 

Safe 

Operating 

Capacity 

(Tons) 

Condition Description 

1 2017/2018 BAC 1,500 1,500 New 

2 2017/2018 BAC 1,500 1,500 New 

3 2004 Marley 1,000 1,000 Operable with issues 

4 1998 Marley 1,000 1,000 
Down, out of service, needs 

replacement 

5 1998 Marley 1,000 1,000 
Down, out of service, needs 

replacement 

Total Rated Capacity   6,000 Tons  
 

   
   

 
Actual Safe Operating Capacity 4,000 Tons 

 

 



  2021 – 2023 Biennium INFRASTRUCTURE RENEWAL III 

 

  EASTERN WASHINGTON UNIVERSITY 

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

  

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


APPENDIX C

ENGINEERING 

ELECTRICAL CAPAC TY 
UPGRADE <l1, M 
AE 1483 AE 'W' 
Eastern Washington University 
Cheney, WA 

August 12, 2016 

~1203 West Riverside Avenue, Spokane, WA 99201 -1107! 
1509 838 824Q / nacarchitecture.com 

Seattle I Spokane/ Los Angeles 



N/\C 
ENGINEERING 

!Purpose 

Eastern Washington University has undertaken this analysis and report for three 

main reasons. First, to address the adequacy of the existing 13.2-kV electrical 

distribution system to support three major projects currently being planned: 

Pence Union Building (PUB) Renovation 

Interdisciplinary Science Center (ISC) 

Central Chiller Plant Expansion 

Secondly, to evaluate the impact of the next 10-years of projected campus growth on 

the electrical distribution system. Lastly, to address improvements to the campus 

electrical distribution system to enhance operation, maintenance and worker safety. 

Executive Summary 

The medium-voltage distribution system at EWU is well maintained and adequately 

supports the current electrical load. In order to continue to provide a reliable 

electrical infrastructure, EWU should incorporate the recommendations of this 

report into its long-range infrastructure planning program. Two proposed capital 

projects will significantly increase the campus electrical load and actions must be 

taken to support the increase. As part of an upgrade plan, EWU should 

incrementally replace existing vacuum switches and 15-kV conductors to enhance 

future reliability and improve worker safety. EWU should also continue to develop 

its arc flash safety program. This report discusses existing conditions, expected 

future loads and recommended actions. The most immediate need Is to 

accommodate the large capital projects planned for the next two years. 

~1203 West Riverside Avenue, Spokane, WA 99201-110~ 
[509 838 824Q / nacarchitecture.com 

Seattle/ Spokane/ Los Angeles 
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effort to estimate the chiller electrical demand, the Bus #1 demand values provided 

by EWU were subtracted from the City of Cheney demand values. 

The following estimated demand values are the result. 

Chiller demand: 2,888-kVA 

127-amperes @13,200-VAC 

A graph of the resultant is included at the back of this report. The graph closely 

matches load estimates evaluated in the Chiller Plant Capacity Upgrade AE1368 report 

prepared for EWU by MSI Engineers, Spokane, WA. 

Electrical System Deficiencies 

No significant deficiencies requiring immediate attention were noted. The medium­

voltage distribution system appears to be in good condition and has been well 

maintained. Most of the existing vacuum switches are feeding two pad-mounted 

transformers, the maximum possible amount. This means that while the campus 

feeders have spare capacity, portions of the feeder would have to be reconfigured in 

order to use that capacity. Initiatives have been identified to accommodate load 

growth, maintain reliability and enhance worker safety. Proactive planning for 

implementation of the initiatives indicated below will help insure a reliable and safe 

electrical system. 

• Implement one of the options for addressing the additional chiller load. 

• Incremental replacement of medium-voltage cable over 20-years old. 

• Make recommended changes to the controls and relaying in the 

medium-voltage switchgear. 

• Incremental replacement of medium-voltage vacuum switches. 

• Expand the arc flash program to the 480-VAC and 208-VAC systems 

Switchgear Relays and Control 

The existing medium-voltage switchgear contains electronic relays for providing 
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All three options will require the City of Cheney to increase the size of the overhead 

service conductors, particularly those coming from the Cheney Substation located 

south of the campus. The City of Cheney may require EWU to pay part or all of the 

costs for increasing the conductor size. 

Recommendations 

Medium-voltage Conductor Replacement: EWU should plan for the incremental 

replacement of the 15-kV feeders beginning with the conductors installed in 

the early 1990's. A proactive approach to conductor replacement will help 

minimize the possibility of conductor failure interrupting campus service. 

Conductor replacement should occur in conjunction with the replacement of 

the vacuum switches as suggested below. 

Medium-voltage Vacuum Switch Replacement: EWU should plan for the incremental 

replacement of the existing 13.2-kV, below-grade vacuum switches with 

above-grade, air-insulated, pad-mounted switches. Replacing the vacuum 

switches will significantly improve safety during switch operation be moving 

switching operations to above grade. Air-insulated switches will eliminate 

possible environment requirements and constraints that may be imposed in 

the future. The above-grade switches, when used in conjunction with pad­

mounted sectionalizing cabinets offer increased flexibility for distribution 

system reconfiguration to accommodate future buildings. 

Distribution System Capacity Upgrade: EWU should consider implementing Option B 

as described in the Medium-voltage Distribution System Options section above. 

This option address the needed capacity for the first step of the chiller plant 

increase and allows the University to plan for the eventual implementation of 

Option C prior to adding the second chiller load step. 

Medium-voltage Switchgear Adjustments: The recommendations of Schneider 

Electric regarding the automatic transfer system and the protection scheme 

of the existing medium-voltage switchgear should be considered and 



Costs 
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The following schematic level costs are intended to provide a guide for budgeting 

future projects. The costs are expressed in year 2016 dollars. Not included in the 

costs are possible utility connection charges that may be levied by the City of 

Cheney. 

Medium-voltage conductor replacement: $4,000,000 

Medium-voltage vacuum switch replacement: $1 ,600,000 

Distribution system capacity upgrade, Option A: $ 100,000 

Option B: $ 250,000 

Option C: $1,700,000 

Medium-voltage switchgear adjustments: $100,000 

Arc flash modeling: $400,000 

P:1111-15518102_Design_Productionll_Studies_Analysis\Elec-Distribution-Report-160513.docx J 
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GENERAL NOTES 

1. COQRQINADON W!TH PUB RENOVATION PROJECT-

-THE NEW l\JNNEL WORK 'MLL BE CONSTRUCTED WITHIN THE BOUNDARIES OF AN ONGOING 
SEPARATE CONSTRUCTION PROJECT INVOLVlNG THE RENOVATION OF THE PENCE UNION BUILDING 
(PUB). DURING THE l\JNNEL CONSTRUCTION WOIRK, ACCESS TO THE SITE V.,LL BE SHARED '111TH 
THE PUB CONTRACTOR, WHO SHALL HAVE PRIMARY CONTROL OF THE SITE AND SHAU 
DESIGNATE ACCEPTABLE WORK STAGING AREAS, LAY-DOWN AREAS, ETC. FOR THE TUNNEL 
CONTRACTOR. 

2. ~ 

- IT IS PROPOSED FOR BIDDING PURPOSES THAT THE l\JNNEL WORK BE CONSTRUCTED IN A 
SINGLE PHASE SO AS TO MINIMIZE DISRUPTIONS AND IMPACTS TO THE ONGOING PUB PROJECT 
AND TO MAINTAIN ADEQUATE SITE WORK FLOW PATHS. OTHER PHASING OPTIONS tr.lAY BE 
COINSIDERED AFTER THE BID IF DETERMINED TO BE IN THE BEST INTEREST OF THE PUB 
RENOVATlON AND TUNNEL CONTRACTORS. 

3. ACCESS TO sur· 
- ACCESS TO THE SITE WlLL GENERAIJ. V BE Off OIF ELM STIREET THROUGH THE PUB 
RENOVATION CONTRACTOR'S CONTROL GAlE. 

4. I AY-PO\ffl 4c STAGING AREAS· 

- LAY-DO'WN ANO STAGING AREAS FOR THE TUNNEL CONSTRUCTION l.4ATERIALS WILL BE WITHIN 
THE PUB RENOVATION WORK ZONE AS INDICATED. ADDITIONAL TEMPORARY LAY-DOWN SPACE 
MAY BE PROVlDED ON AN AS NEED BASIS IN A LOCATION MUl\JALLY AGREED UPON BETWEEN 
CONTRACTORS. 

~- ,JOB IBA!! EB• 

- A LOCATION FOR A SINGLE JOB TRAILER FOR THE TUNNEL PROJECT WILL BE PROVIDED 
111THIN THE PUB RENOVAllON SITE AS INDICATED. ALL OTHER JOB TRAILERS AND STORAGE 
CONTAINERS \\1LL NEED TO BE LOCATED OFF-SITE IN SUITABLE CAMPUS LOCATIONS DICTATED 
BY THE EWU FACILITY STAFF 

--"-- --"--

1-

11 

I! 

GENERAL NOTES 

6. FENCING Ac SECURITY· 

- FENCING AND SECURITY Of THE PRIMARY PUB RENOVATION SllE SHALL BE THE RESPONSIBILITY 
OF lHE PUB RENOVATION CONTRACTOR. A001110NAL MAlERIAL STORAGE FENCING OR SECURITY 
WITHIN THE PRIMARY PUB SITE SHALL BE AT lHE DISCRETION OF, AND PROVIDED BY, lHE TUNNEL 
CONTRACTOR. 

7. mENCH SAFfTY & SHORING· 

- THE l\JNNEL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL l\JNNEL CONSTRUCTION SAFETY 
MEASURES, EXCAVATION SAFETY FENCING, EXCAVATION SHORING, ETC. 

8. OYEBBLJBDEN POE I OCA]QN· 

- IT IS EXPECTED THAT ALL EXCAVATED MATERIAL \\1LL BE HAULED AWAY FROM THE SITE AND 
DISPOSED OF OFF-SITE IN A LEGAL MANNER. EWU RESERVlES THE RIGHT TO HAVlE SELECT 
MATERIAL DUMPED ELSE\\liERE ON CAMPUS PROPERTY FOR STOCKPILING PURPOSES. 

9. EXCAVATION PfWAJfBING & PISCHARCE· 

- ALL OEWATERING ACTIVITIES REQUIRED FOR lHE lUNNEL CONSlRUCTION SHALL BE THE 
RESPONS!BlUTY OF lHE lUNNEL CONTRACTOR. OEWATERSNG TREATMENT AND DISOiARGE SHALL BE 
AS Sl'EOFIED. 

10. PROJECTION OE EXISTING UTILITIES &: SIBIICTIIRES· 

- CARE SHALL BE TAKEN TO PROTECT ANO PREVENT DAMAGE TO EXISTING BURIED UTILITIES ANO 
OR STRUCTURES IMPACTED BY THE TUNNEL CONSTRUCTION ACTIVITIES, AND MAY INVOLVE 
TEMPORARY SHORING, BRACING, ETC. PROlECT ALL A80\JEGROUND STRUCTURES, CURBS, RETAINING 
WALLS, SIDEWALKS, ETC. FROM DAMAGE DURING CONSTRUCTION, ANO REPAIR ANY DAMAGE TO 
PRE-CONSTRUCTION CONDITION. 

11.e.All.lillill:. 

- UNLESS COORDINATED IN ADVANCE 111TH THE PUB RENOVAllON CONTRACTOR, NO ON-SITE 
PARKING SHALL BE GENERALLY AVAILABLE TO THE l\JNNEL CONTRACTOR. OFF-SITE PARKING 
SHALL BE AVAILABLE TO THE WORKERS BY ARRANGEMENT V.,TH THE EWU PARKING SERVlCES. 

APPROX. LOCATION OF 
PUB RENOVATION 
CONTRACTOR TRAILERS 

APPROX. OUTLINE 
OF l\JNNEL 
EXCAVAllON 
TRENCH V.,TH 
SHORING 

10 20 40 - ---SCALE 1"=20' 

® ~
00

;.l~-~~y TUNNEL OVERALL PLAN AND SITE UTILIZATION 
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GENERAL NOTES 

12. BESlJBEACING· 

- SURFACE CONDITIONS SHOWN ON THE DRA\\1NGS INDICATE FINAL PUB RENOVATION CONFIGURATION 
FOR CURBS, SIDEWALKS, PA...,NC, ETC. UNDER THE PUB TO ISC UTILITY l\JNNEL PRO.£CT THE POST 
l\JNNEL CONSTRUCTION WORK SHALL ROUGH-GRADE THE IMPACTED SITE AREA SO AS TO ALLOW 
FINAL GRADING & FINAL SURFACING BY THE PUB RENOVAllON CONTIRACTOR. 

13. CONSmLJCJJON EQUIPMENT ACCESS· 

- COORDINATE ALL CONS1RUCTION EQUIPMENT (EXCAVATORS, DUMP TRUCKS, CRANES, CONCRETE 
TRUCKS, ETC.) ACCESS AND TIMING 111TH THE PUB RENOVAllON CONTRACTOR 50 AS TO NOT 
INlERFERE WITH SCHEDULED PUB RENOVATION WORK. 

PHASING NOTES 

,. THE NEW UTILITY l\JNNEL SHALL BE CONSTRUCTED IN IN A SINGL£. TIME LIMITED PHASE so· AS 
TO MINIMIZE SITE DISRUPTION AND CONFLICTS FOR BUILDING ACCESS TO THE ONGOING PUB 
RENOVATION PROJECT. SEE THE PROJECT SPECIFICAllONS AND GENERAL CONDITIONS FOR llME 
LIMITATIONS ANO DEADLINES. 

2. ALL TUNNEL EXCAVATION WORK AND CONSTRUCTION WORK SHALL BE DONE IN A MANNER SO AS 
TO MINIMIZE THE IMPACT FOOTPRINT INVOLVED, INCLUDING THE EXCAVATION LIMITS, VEHICLE 
TRAVEL PAlHS AND THE LAYDOWN AND STAGING AREAS. 

3. TO TI-IE EXTENT POSSIBLE, A REASONABLE ACCESS PATHWAY FOR PERSONNEL ANO EQUIPMENT 
(HIGH LIFTS) SHALL BE MAINTAINED (OR AT LEAST MINIMIZE DISRUPTIONS) BETWEEN THE PUB 
CONTRACTOR'S TRAILERS AND STA~NG AREAS (NW OF l\JNNEL) AND THE PUB PROJECT WORK 

~~~~iE~~ %oru::tifiLLto~ ~~Npt: ~~~~~~6R0~~ p~6VI~~ ~E~E~L~~NJ~i~~o~ IS 
PORTION OF THE EXCAVATION ZONE TO FACILITATE ACCESS TO THE BUILDING. COOROINAlE 
LOCATION AND lU.IING v.11H THE PUB CONTRACTOR. 
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NOTES: 
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2. CONTRACTOR'S OPTION TO USE FIELD 
INSTALLED SUPPORT ANCHOR BOLTS AND 
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1. ALL STANCHIONS TO BE PRIMED AND 
PAINlED AFTER INSTALLATION. 

2. CONlRACTOR'S OPTION TO USE FIELD 
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SUPPORT PLATES. IF SO, APPLY HEAVY COAT 
OF ASPHALT MASTIC TO STANCHION BASE AND 
BACK FACE OF PLATES PRIOR TO 
INSTALLATION. 
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FENCING 

¢ ,......... (E) UJG FJELOIL TANKS 

17 
J 

I I 
I I 

0 ~ ; 
I 
I I 

\:'__ - I 

("""'........,...,, ............... -~ 
' . "' 

~ ... =J _:=]__._.__J~___,.,..n -

@) 

L----

ROZELL CHILLER PLANT OVERALL PLAN AND SITE UTILIZATION 
SCALE: 1/8" = 1 '-0'' 

r--

PHASING NOTES & CRITICAL DEADLINES 

CRl'"ICAI Pf& !NFS AND PHASING 

A) -~ EXISTING CHn..LER Pl.ANT SHALL REMAIN IN 
OF£RATIDN UNTIL OCTOBER 1, 2017. f>UJ\ITSHUT-DOIM'I AND FUU. 
DEMOLITION ACTIVITIES SHALL NOT OCCUR UNTIL AFTER THIS DATE PAATIAL 
DEMO.JTION ACTIVITIES MAY OCCUR PRll:R TOTH IS DA.TE, UPON EWL1 
APPROVAL, IF CHILLER P1..>NT CAPACITY IS NOT IMPACTED 

Bj -~-NEWCHILlER PLANT, OPERATING AT PARTIAL CAPACITY 
ND LESS THAN 2,000 TONS, SHAUL BE ON-LINE AND AVAILABLE FOR CAMF>US 
COct.lNG 

C) -~ NEWCHn.LERPLANT, OPERA.TING AT FULLCAPACrTY 
6,000TONS, SHALL BE 00-LINE AND AVAILABLE FOO CAMPUS COOLING 

D) - REFER TO THE PROJECT MANUAL GENERAL CONDITIONS REGARDING 
SUBSTANTIAL COMPL.El'ION REQUIREMENT (FULL AND PA.RTl,',L) AND 
LIQUIDATED DA'-IAGE PROVISKJNS FOR FA;LURE TO MEET REWIRED 
PERFORMANCE DEADLINES. 

2 NfWI QAQING DOCK [lf'-2 WJRK)· USE OF THE NEW LOADING DOCK BEING 
CONSTRUCTED UNDER B1D PACK fE:Z SHAUL BE GENERALLY F-:EAOY FOR USE 
FORTI-IE BID F>ACK 1E:a CHILLER F>LANT MODERNIZATION PROJECT. COORDINATE 
,t,CCESSWITH 5e:2_ CCNTRACTOR DJRING ANY MINOR OVERLAPPING WORK 
ACTIVITIES 

3 PRf-FABRlCATIOfll: THE CONTRACTOR IS ENCOURAGED TO PRE-PURCHASE AND 
STOCKPILE ON SITE,~ MUCI-I MATERIAL AND EQUIPMENT AS POSSIBLE SO AS TO 
EXPEDITE THE NEW INSTA.1..1.ATION WORK Vl+IERE PREFASRIC,l,TION OF PIPING IS 
FEASE!LE IT SHALL BE UTILIZED IN ORDER TO ACCEL.ER,',TE NEW INSTALLATION 
V\QRK. 

GENERAL NOTES 

1 SITE UTILIZATION 81:0JIREMENTS 

-REl'"ER TO THE PROJECT SPECIFIC,l,TIONS FOR FL.n..L PROJECT SITE UTILIZATION AND 
Coo:!OINATION REOOIREMENTS. 

- REFER TO PHASING NOTES AND PROJECT TIMELINE REQUIREMENTS FOR CRIT~AL 
DEADlll-ES AND COORDINATIO'I ACTIVITIES 

3 ~ 

- ACCESS TOTI-IE SITE WlLIL GENERAL.LY BE OFF OF CEDAR AND N. 11TH STREETS, AS WELL 
AS TI-IROUGHTME ROZELIL SERVIC'.E DRIVEWAYS DO NOT BLOCK REGULAR STREET TRAFFIC 
OR EWJ SERVICE TRPFFIC UNLESS /lff'ROI/ED IN ADVANCE BY EVN ,t,NDTHE CITY OF 
CHENEY 

4 1,',Y-QCM'N!.STAGINGAREA§ 

- L.AY-DO\NN AND STAGING AREAS FOR THE PROJECT JOB TRAIL.ER AND CONSTRUCTION 
M,',TERIALS WILL BE WITHIN ROZELL SITE AREA~ INDICATED 

.!<lfl.IBAILfBl 

- A LOCATION FOR ,t, SINGLE JOB TRAILER FOR THE PROJECTWLL BE~ INDICATED . .I.LIL 
01l-lER JOB TRAILERS AND STCF!AGE CONTAINERS WILL NEED TO BE LOCATED 'MTHINTHE 
LAY-DCMN AREA, OR CN--STREET PARKING AREAS IF APPROVED BY EWLI FACILrTY STAFF AND 
CA.\.1PUS PARKING 

6. STfAMIIJNNEI PRPIFCTIOO 

- THE EXISTING UNDER-SIDEWALK STEAM TUNNEL, THAT RUNS ALONG CEDAR STREET, SHil.l.L 
BE PROTECTED FROM DAMAGE DUE TO EXCESSIVE WEIGi-iT VEHICLE OR EQUIPMENT 
MOVEMENT DURING THE PROJECT. PROVIDE PROTECTIVE STEEL PLATING OR OTI-ER 
METHODS AS NECESS,',RY. 

7 SITFPBillfRQNANQBEfil9BNKJN 

- Tl-IE EXISTING CONDmONS OF THE PROJECT SITE SHALL BE PROTECTED FROM DAMAGE 
DUE TO THE CONSTROCT!ON ACTIVITIES 1JI..HERE LAWNS, SIDEWALKS, VEGETATION, ETC 
ARE DAMAGED DURING CONSTRUCTION, THEY $1-!A,LL BE REPAIRED'RESTOREDTOORIGINAL 
COJ'OITIOO PRIOR TO TI-IE END OF Tl-IE PROJECT 

8 \JNDFRB fKlB I (Tl rTIR'i PBOlfCTlt)N 

- EXISTING UNDERFLOOR UTILITIES & CONDUITS INTHE VICINITY OF Tl-IE PROJECT FLOOR 
REMOVAi... \NORK ARE NOT DCCUMENTED AND SHALL BE CAREFULL.Y LOCATED BY HAND 
DIGGING IN Tl-IE AFFECTED ARES, AND SHALL BE PROTECTED FROM DAMAGE THROUGHOUT 
THECOURSEOFll,E PROJECT. 

9 ELOQR SLAB EBOTl:CTION 

- PROTECT Tl-IE EXISTING ROZELIL Pl.ANT FLOOR SLAB AND NEW LOADING COCK FROM 
EXCESSIVE LOI\D,',,!G FCRCES 1/v'HEN REMO\IING O.D EOJPMENT AND INSTALLING NEW 
EQUIPMENT. PROVIDE PROTECTIVE STEEL PLATING OR OTHER METHODS TO ,l,1/0ID DAMAGE 

ALTERNATE BID ITEMS 

AL,TERNATI; 91p ITEMS 

- TI-IE FOU.CWING LIST IS A BREFDESCRIPTION OF THE ALTERNATE BID ITEMS FOR THE 
F>ROJECT. REFER TO THE PROJECT DRAWINGS A.ND SPECIFIC,t,TIONS FOR COMPLETE 
INFORMATION 

Al I BIQ#1 -WAJfR§IQf ECONOMIZER §Y§TfM 

FURNISH AND INSTALL ANEWDRYCOOI..ERUNIT, DC-1, DUPLEX ORYCOOL.ER PUMPS, OC:P-112, 
ASSOCIATED AIR SEPARATOR, AS-1, EXPANSION TANK, ET-1, GLYca...FEEOER, GF·1, AND ALL 
RELATED PIPING, VALVES, NSULATION, P0.'1-ER, CONTRO..S AND F'LUIDS TO PROV:OE FOR A NEW 
WATERS OE ECONOMIZER SYSTEM. UNDER THE B4SE BID THE BRANCH TAKE-CFF FROM HEAT 
EXCI-IANGER HX-2TO THE DRYCCX1ER LOOP SHALL BE VALVED AND CAPPED 

GENERAL NOTES 

1 0 fl,ECJR!C,',l t;l: AR PBQT CTIQN 

- PROVIDE PROTECTIVE, DUST PROOF, ENCLOSUl<ESl'TEMPORARI' WALLS, AROUND AUL 
ELECTRIC,',LGEAR AND DEVICES THAT ARE LCC,',TEDWITHINTI-IE CHILLER Pt.ANT VICINrTY 
ENCLOSURES SHALL BE PRESSURIZED Vv'ITH O.EAN FILTERED AIR (FROM OUTSIDE) WlTI-I 
TEMPORARY FANS AND DUCTl'/G 

11 CRANE ACCESS AND STAGING 

- Tl-IE CONTRACTOR 9-IAJ...L DEVELOP A LIFT PL.AN THE SPECIFIC TYPE, SIZE .-'.ND CAPACITY 
CR,',NE(Sj TO BE UTrl.lZEO ON THE PROJECT FOR COOLING TO'l\'ER, CHlll.ER AND MISC 
EOOIPMENT REMOVAL AND INSTAU..ATION. CONTRACTOR SHALL BE RESPONSIBLE FOR 
COORDiNATING WITH TI-IECrTY OF CHENEY ANDEWLI FOR ii.LL STREET CLOSURES 

" ~ 
- UNLESS SPECIFICAUL Y INDICATED OTHERWISE, THE CONTRACTOR SHAUL REMOVE AUL 
ITEMS AND EOUIF>MENT INDICATED F"OR DEMOI.ITION ,',ND SHALL DISPOSE OF IN A SAFE AND 

- SPECIFIC Ot'A'JER SALY,',GE ITEMS, TO BE REMOVED ANO llJRNED OYER TO Tl-IE ONNER 

1. SELECT LARGE DIAMETER VALVES AND FITTINGS TO BE IDENTFIED DURING DEMOL.ITION ....ORK 
2. WATER TRE,',TMENT 0-,EMICAL CONTROLILERS 

13 P'l::'fifR FURNISlfQ fOLJIPMfNT 

- THE FO..LOWING EQUIPMENT HAS BEEN PRE-PURCHASED Bi' Tl-IE ONNER (E'MJ) ANDW'ILIL 
BE DELIVERED TO THE JOB SITE UPON 10--DAY PRIOR NOTICE REQUEST FROM THE 
INST.-,LILING CONTR.ICTOR. UNLESS INDICATED OTHERWlSE, OM>IER FURNISHED EQUIPMENT 
WILIL BE DELIVERED ,t,NDOFF-LOADEDTO A DESIGNATED TEMPORARY SITE LOC,l,TION ,',T THE 
Ov-.NER'S EXPENSE. APPROPRIATE DUNNAGE TOBE PROVIDED BY THE PROJECT 
CONTRACTOR. FINAL INSTALLATION jRGGING, LIFTING, HANDLING, CRANE WORK, ETC.) 
START-UP ANO TESTING OF OWNER FURNISHED EOOIPMENT SHALL BE PROV OED BY THIS 
PROJECT CONTRACTOR 

QM)lfR f)IRt;jlSMfQfOi!1Ply1fNTI l§I 

-CHILLERS;~ 
-COOLINGTOWERS, ~ 
- TONER WATER PUMPS· IJNP-1 D:YF-2 JYx'P-3 
- CHILLER PUMPS· CHP-1 CHP-2 CHP-3 
-CHI.LED WATER PUMPS; CIJVP-1 C\11,P.2 QII\IP3 
- ELECTRICAL GEAR: f P3CU/I BBEAKSBS EQB MECH GEAR A§ L'JPk'::ATED 
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PHASING NOTES & CRITICAL DEADLINES 

1 CRITICAL QEAPUNFS ANQ fHA§IN@ 

A) • OCTOBER 1 2017" CHILLER PLANT SHAU. REMAIN IN OPERATION UNTIL 
OCTCSER 1, 2017. PLANT Sh\JT-DONN AND FULL DEMO..ITION ACTIVrTIES 
SHALL NOT OCCUR UNTIL ,'.Fl"ER THIS O,t,TE P,t,RTIAL DEMOUTIOO ACTIVITIES 
MAYOCCURPRIORTOTHISDATE, UPON Ev"N APPROVAL., IF CHILLER Ft.ANT 
C_.,PACITY IS NOT IMPACTED 

B) -~: NEW CHIU.ER A.ANT, Cf'ERATING AT PARTl,1.L CAPACITY 
NO LESS TI-IAN 2,C:00 TONS, SHALL BE ON-LINE AND AVAILABLE FOR CAMPUS 

C) -~ NEW CHILLER PLANT, CPERATING AT FULL CAPACITY, 
6,000 TONS, SHALL BE CX\I.LINE AND AVAILAB..E FOR CAMPUS COOLING 

D) - REFER TOTI-IE PROJECT MANUAL GENERAL CONDITICNS REGARDING 
SUBSTANTIAL OOMPL.ETION REQUIREMENT (FULL AND PARTIAL) AND 
LIGIUIQ,t,TEO DAMAGE F>ROVISIOOS FOO FAILURE TO MEET REQUIRED 
PERFORMANCE DEAfX..INES 

2 NFWI OAf/lNGpocK [BP-?WORK\· USE OF THE NEWLOADINGOCX::KBEING 
CONSTRUCTED UNDER 81D PACK ~ SHALL BE GEt-1ERAlL Y READY FOR USE 
FDR THE BIO PACK fEJ. Cl·HLLER PLANT MODERNIZATION PROJECT. COORDINATE 
ACCESS WITH~ CCWTRACTOR DURING ANY '-IINOR OVERLA?F>ING WORK 
ACTIVITIES 

3 PBE·fAEfllCAJIQN· THE CONTRACTOR IS ENCOURAGED TO PRE-PURCHASE AND 
STOCKPILE ON SITE, AS MUCH MATERIAL AND EQUIPMENT AS POSSIBLE SO AS TO 
EXPEDITE THE NEW INSTAl..lATION WORK. INHERE PREF.'.BRICATION OF PIPIOO IS 
FEASIBLE IT SHALL BE LITILIZED IN ORDER TO ACCELERATE NEW INSTAI...L.ATtON 
\',ORK 

;.. C 

('i r···y~r~!{ 
'--""' ~-~ 

REMOVE(El 
I WATER SOFTENER 

(SEEALTBID) 

I QWER 0011 EB HQ, ISf 

@}CD ~~~.U!'
2
1l= ~-~YEL • OVERALL PLAN· MECHANICAL DEMOLITION (SEE M3-2.1 THRU M3-2.9 FOR DETAILS) 
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1
~J. FLOOR/OFFICE LEVEL· OVERALL PLAN - MECHANICAL_-=N=E=W~W~ O=R=K~------
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PHASING NOTES & CRITICAL DEADLINES 

CRIJ'CA] DfAQI INF§ AND PHASING· 

A) • ~ CHILLER Pl.ANT SHALL REMAIN IN OPERATION UNTIL 
OCTOBER 1, 2017. PLANTSHUT-00\fo,t,I AND FUI..LDEMCUTION ACTIVfrlES 
SHALL NOT OCCUR UNTli_ AFTER THIS DATE. PARTIAL DEMOLITION ACTIVITIES 
MAY OCCUR PRIOR TO THIS DATE, UP0/\1 EWJ APPROVAL, IF CHUER PLANT 
CAPACITY IS NOT IMPACTED 

B) •~:NEW CHILLER PLANT, CFER.A,TING AT PARTIAL CAPACITY 
NO LESS THAN 2,000 TONS, SHALL BE ON-LINE AND AVAILABLE FOR CAMPUS 

C) - JUNE 1 2Q1B: NEW CHILLER PL.ANT, OPERATING AT FULL CAPACITY, 
6,00CI TONS, SH_.,Ll. BE ON-LJNE AKJ AVAII..A8LE FOR CAMPUS COO UNG 

D) - REFER TO THE PROJECT MANUALGEt-ERALCONDFTIONS REGARDING 
SUBSTANTlAI.. COMPLETION REQUIREMENT (FUU. AND PARTIAL) AND 
LIQUIDATED DAMAGE PROVISIONS FOR FAILURE TO MEET REQUIRED 
PERFORMANCE DEADLINES. 

2 t:rFWI QAQINQ QOCK me-2 V,.OOK\· USE OF THE NEWLOAOING DOCK BEING 
CONSTRUCTED UNDER BID PACK ~ SKAL.L BE GENERAL.1..Y READY FDR USE 
FOR THE BID PACK ~ CHILI.ER PLANT MOOERNlZATION PRO.ECT. COORDINATE 
ACCESS 'WITH~ CONTRACTOR DURING A1'N MINOR OVERLAPPING W'.:lRK 
ACTIVITIES 

3. PRF-EA8RICATPN· THE CONTRACTOO IS ENCOJRAGED TO PRE-PURCHASE AND 
STOCKPL E OJ SITE, AS MUCH MATERIAL ANO EQUIPMENT AS POSSIElt.E SO AS TO 
EXPEDITE TrlE NEW INSTALlATION WORK. 'NHERE PREFABRICATION OF PIPING IS 
FEASIB.E rr SHALL BE IJTL IZED IN ORDER TO ACCELERATE NEW INsrALLATION 

C 

11 

r r 

~ 

ROOF PLAN - OVERALL PLAN - MECHANICAL DEMOLITION (SEE MJ-2.3 FOR DETAILS) 
SCALE: 3132" = 1'0 0" 
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ROOF PLAN - OVERALL PLAN - MECHANICAL NEW WORK ~ E MJ-3.3 FOR DETAILS) 
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./ (EJ 16'' CWS/R DISTRIBUTION 
// LINESTOCAMPUSTOREMAIN 

1,; 16''.&BO','E(cv-.R) 

112' 

(E}EXHAUST FAN 

1,,"m® 
(1000Tet,lS) 
TO REMAIN 

~ rc~T::.: ~:OUND LEVEL -EAST - HYDRONICS - DEMOLITION 

I 
£] 

EOUIPMENTI 
REMOVAL I 
ROUTE 

J (E)REF VENT 
UPTOREMAIN / 

,I 

(E)ACUNITS 

(E)4'TOM:R 
CR.-.INDQMIJ 
TOFl\XlR 
SINK FUNNEL 

(E)OSA 

"'"'' COOVER 

[E)CHIU..ER 
ROOMH&VUNIT 

(E) OOC CONTROL 
PAAELSTO 
REMAINA.NOBE 
REUSED/MODIFIED 

tl 

GENERAL DEMO NOTES 
1. REMOVECHlli.ER PLANT PIPING AND EOOIPMENT AS 

INDICATED, 1Na..UDING MISC. AUXILIARY PIPING, VALVES, ETC 

2. Vv'HERETHE EXTENT OF INTEI\OED DEMa..lTIOO IS NOT 
Ct.EAR, CONT>CrTHE PRO.ECT ENGINEER FOR 
DIRECTION BEFORE PROCEEDING 

3 REMOVE ALL ASSOCIATED HANGERS, SUPPORTS, 
INSut.ATION, VALVES, GAUGES, INSTRUMENTATION, ETC 

4 NOT ALL EXISTING ~DITIONS ARE INDICATED OR 
$HC)V,l,J, ESPECIALLY ELECTRICAL POV'l'c:R AND 
CONTRCt.cct>IOOITS. ALL EXISTING PIPlt-M'.3, 
ca-lDUITS, WRING, ETC. SHALL BE PROTECTED 
FROM DAMAGE DJRING DEMO..ITIOO ANO 
INSTAll.ATICJ,,I OF NEW'MJRK Wr-tERE EXISTING 
SYSTEM COOFllCf IMTHTHE INSTALLATION OF NEW 
WORK, CONTACT THE PROJECT ENGINEER FOR 
DIRECTION BEFORE PROCEEDING 

~ PRIOO TO OEMO..ITION, MARK ALL l'IPING, VALVES, 
EO.JIPMENT, ETC. INDICATED TO BE REMOVED, 'MTI--l 
ORANGE SPRAY PAINT, FOR VISI.JAL VERIFICATION 
BY NE, PRIOR TD REMOVAL 

8. REFER Al.SOTO SYSTEM FLOW DIAGRAM -
DEMOLITION ON SHEET M3-2.8 

FA9Rl(j,\TIQNSHQP 

'"'""""--' 
~ 

0 

DEMOLITION NOTES 
(D REMOVE EXISTING 500TONCHILLERS, !:a::f:1 &.Q!±2 

@~~~~~~~i~~-:t~rt,.,~~D 
REPLACED Wl1H NEW AS INOICA1ED ON NEW PLANS 

@ ~~J:,G DllllER ~'~&~TO REMAIN ANO BE 

@ :1~~~~E~:~E HEAT EXCHANGER J:Q!.:1 &JM TO 

@ ~!~~ ~65J~~°ilLL.ER Pl.ANT PUMPS AND ASSOCIATED 

@ REMOVE EXISTING CONCRETE HOJSEKEEPING PADS 

@~~SUPPLY AJ\O RETURN RlSERSUPTOCOOLIN:i 

©~R~~ ~E~~~~~~~L~~~~~f~~ 
ON NEWWJRK PLANS 

@ REMOVE EXISTING REFRIGERANT RELIEF VENT PIPI~ AND 
BR,'J,10,ES TO Q±1 &g±2. MAIN VENT TO BE R~KEO 
AS INDICATED IN NEWw:lRK PL.ANS 

I @)RETAINSECTia\lSOFREFRIGERANTRELJEFVENT PIPING 
SERVI~ .2!.1 FCH RECONNECTlrnTONEWVENT PIPING 

~@ s~~R1~<;.TN~~~~~l~~~~S~~~!l'ER 

@~~~~g:~~l~=::~=~~~~SF~T 

I 

--i--

RECO,/NECTION TO~ SYSTEM 

@ ~5~~PJ:~mi:l'.6;i~~~~S~~~~fT~DON 
NEW~KPI.AN 

@~~~~~~~~~~~~l~ r:~Z1~Er-rr 
1VI0(2l OONTRO.l...ERS FOR RECONNECTKJN TO NEW 
SYSTEM. 

@) ~ill:~~ 2112"CV>ISIR Pll"ING TO ROZEl..l. HVACSYSTEMS TO 

@~;~~l~\:~iG ~pi~~:-r~~~~~;ING, 

®~~~~g:~~~1Jo~r~~c~~~b~~ 
RAISE PIPING TO APPROX. 11'.(l" AFF. 
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DEMOLITION NOTES 
(D ~~~~&~~~~~~~t~1RRtt~Uf> 

~NETRATIONS FOR r-EW, LARGER, OOMBlr-ED 
~PPIIIGAS~o;~'MJRK 
F'LANS. 

@ ~~s~~n":~~fEt.gW>OOVE 
OFFICE CEILINGS TO BE~ lN PLACE. 

@~~~NG~=~4"PPIOO 
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~~-~- EAST· HYDRONICS - DEMOLITION 
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(E)~ (E)~ 
TOREM.AJN TO REMAIN 

0-

~ 

~ 

@ (E)4"DRAINLINE I In 
(Ej4"DRAIN - . f 11 I .. © 
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(EfSADIST. 
DlJClW'.lRK 
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GENERAL DEMO NOTES 
1. REMOVE CHIUER PL.ANT Plf'ING ANO EQUIPMENT AS 

INDICATED. INCLUOINGMl&'C. AUXILIARY PIPING, \/ALI/ES, ETC 

2 WHERE TI-E EXTENT OF INTENDED DEMDIJTION IS NOT 
CL.EAR, CONTACT THE PROJECT ENGINEER FOR 
DIRECTION BEFORE PROCEEDING 

3. REMOVE ALL ASSOCIATED HANGERS, SUF'F'C>RTS 
INSI..U.TION, V-'l.1/ES, GAUGES, INSTRUMENTAT!rn, ETC 

4. NOT All. EXISTING COtolTIGIS .-,RE INDICATED OR 
SHD.NN, ESPECIALLY ELECTRICAL PO,f,,,£R AND 
CCNTROL COND'..IITS. ALL EXISTING PIPING, 
cct,Jl)JITS, WlRtNG, ETC. SHAil. BE PROTECTED 
FROM DAMAGE PURING DEMOLJrlON AND 
INSTAJ...LATIOIOf NEWw::iRK. 'M-IERE EXISTlt-o 
SYSTEM COr-FLICT WITH THE INSTALLATlct-l a' NEW 
VVORK, CONTACT THE PROJECT ENGINEER FOR 
DIRECTION BEFORE PROCEEDING 

5 PRIOR TO DEMOLrnON, MARK ALL PIPING, VALVES, 
EOUIPMENT. ETC. INDICATED TO BE REMOVED, WITH 
ORANGE SPRAY PAINT, FCR VISUAL VERIFICATION 
BY NE, PRICR TO REMOVAL 

6. REFERALSOTOSYSTEMR.ONDIAGRAM­
DEMa...fTION ON SHEET t.13-2.B 

DEMOLITION NOTES 
<D::~~~J.~~~~-~S~~R~~TM~~: 

SUl"PORT ST ANDS AND ASSOCIATED ELECTRICAL PCM'ER & 
CONTRCCS 

@~~l~~J=:;,T~;~~;;:~Yr~~~~ 
MANIFOLDED PIPING AS INDICATEDOO NEW PLANS 

@ ~~~~~~~O~~~~F~A~~~~YRAISED 
EXISTING SUPPORT STAND (SEE STRUCTURAL DRAW1NGSl, 
SO AS TO Al.I.ONT~ TO BE REINSTALLED AT A HIGI-ER 
BASE ELEVATION. NEW BASE ELEVATION SHALL BE SET TO 
MATCH EXISTING TOM:RS~ &~ AS WELL AS NEW 
TOVYERS s.:LI,&Q.;2, SO TK'I.T ALL FIVE (5)TCM'ER WATER 
BASINS ARE AT THE SAME LEVEL FOR VOLUME E□UALllllTION 
FURe>OSES 

@) ~~~~~~i~.l~L~~-~~:,~DR~IPI~ 
FLASHING ASSEMBLIES At-0 PATCH ROOF PENETRII.TIONS 

@~VE~OT~~~!:~~~R=~~:~t~~~~Efo 
THE NEW, SHARED MANIFOLD PIPIOO AS INDICATED OOTHE 
NEW~K Pl.ANS. REMOVE ASSOCl ,',TED EXISTI~ PIPE 
SUPPORT STAND ASSEMBLIES & PATCH ROClF AS INDICATED 
GI ARCH. PLANS 

©~~~~~~~~~:!~~~S~N1~~~:R 
DIAMETER PIPE RISERS. 
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GENERAL DEMO NOTES 

1. REMOVE CHILl.ER PLANT PIPING AAO EQUIPMENT AS 
11'£llCATED, INCWDING MISC. AUXILIARY PIPING, VALVES, ETC 

2. 'M--ERE HE EXTENT a= INTENDED DEMO. .. rnoo IS NOT 
CLEAR, CONT>CT THE PROJECT Ei'K>INEER FOR 
DIRECTION EEFORE PROCEEDING. 

3 REMOVE ALL ASSOCIATED HANGERS, SUPPOTTS, 
INSUI...ATICX,.,, VALVES, e,,-UGES, INSTRUMENTATION, ETC 

4. NOT AU. EXISTING CONDITict,,IS ARE INOIC .. TEO OR 
SHCM-N, ESPECIALLY B..ECTRICALFOWER AND CONTRO.. 
CONDU[TS. AL1.. EXISTING PIPING, cooourrs, WIRING, ETC 
S1-lALL BE PROTECTED FROM DAMAGE DURING 
DEMOLITION AND INSTALLATION OF NEW'l,ORK \M-IERE 
EXISTING SYSTEM CCNFLICTVv'ITHTI,E INSTAl.l.ATION OF 
NEWv-.oRK, CONTACT n--lE PROJECT Et-¥31NEER FCR 
DIRECTtoN BEFORE PROCEEDING. 

5. PRIOR TO DEMOUTION, MARK AU. PIPING, VALVES, 

~,!c':~~cP:~~~~0vT~u~ ~~~1~1~~1~~ NE, 
PRIORTOREMOVAL @U:jFD 

6. REFER ALSO TO WATER TREATMENT SYSTEM DIAGRAM -
DEMOUTIOO ON SHEET M3-2 S 

SHIEPING :S BfCFMNG 

__] 

□ 

DEMOLITION NOTES 

1

0 REMOVE EXISTING coa...lNG TONER MAKE-UP WATER 
SOLENOID VALVE AND WATER METER ASSEM91.Y. REMOVE 
AUASSOCIATEDCO\JTRO.. WIRING, ETC CAP PIPING AT 
l:IW\ICHTA!<E-OFF 

@ DISCONNECT SDIIV MAKE-UP WATER FU. CONl'ECflCN TO 
0-IILLEOW,t,TER SYSTEM AND RECONNECT TO NEW SYSTEM 
PS INDICATED 

@ =~J~MAKE-UPWATERLlr-fEBACKTOWATER 

© ~~~E~=~,1°c~~f-£~~~~~LEVEL 

@ ~L~_AMs~l~~~~~~~~rf~Cf 
RECOINECT TO DRIP TRAY ,t,SSEMBL Y 

© ~';ti~m~-~t~~o~~~t;.~:::i~~~vaD 
OOl'FLICT l'v'ITH NEW0-111..l.ER PLANT PIPING. 

(i} ~~ti~r~~~~~o~WaiNfcr~JtfoG • 
AVOIDCOOFllCT WITH NEWCHILl.EJs PLANT PIPING 

I @ =~i?o~~~~=~~~W"T~:~~~~ I BEl'IIG RELOCATED. 

I ® ~~~~~~.,.,,~~~p~~~~~~~~N~R 
RELOCATED 

@) REMOVE COOLING TO#ERB..EEDVALVE ASSEMBLIES !NOT 
S~) AND DRAIN PIPING 

◊ @ =~~R~~tfg~f~1~~o~~l~~°c~1~CER 
F\.ANTPIPING 

L • 

i @ REMOVE & RELOC,&.TE/,&.DJUST HEIGHT 0~ EXISTING 

I ___ ~l=l~":r-TE:p~~NG~,t,~OID-~FL~WTTHI-E.W -

: @ ~~~~~~~~~~r~~~~~g~~EW 
: CHILLER PL.ANT PIPING 

I @) ~~~~~~~~T~A6NN~~KA~~~~ 
I aJT FLOOR AS REQUIRED 

i@) ~~~~~~i~~C~~~rnNEW 
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GENERAL DEMO NOTES 
1. REMOVE CHll.LER PLANT PIPING -._r,.o EOJIPMENT AS 

ll'OICATED, INCLUDING MISC AUXILIARY PIPING, VA!.VES, ETC 

2 'M-IERE Tf-£ EXTENT OF INTENDED CEMOUTION IS NOT 
CLEAR, CONTACT THE PROJECT ENGINEER FOR 
DIRECTION BEFORE PROCEEDING 

3 REMOVE ALLASSOCIAlED HANGERS, SUPPORTS, 
INSUATIOO, VALVES, GAUGES, INSTRUMENTATON, ETC 

~- NOT ALL EXISTING CONDITIONS ARE INDICATED OR 
SHOM>I, ESPECIAI..L Y ELECTRICAL. POWER ANO CONTRO.. 
CONDUITS ALLEXISTlr-.i3 PIPING, CCNDUrrs, WIRING, 
ETC. SHAU.. BE l'HDfECTED FROM DAMAGE DURING 
DEMCLITIOO AND INST.t.l.l..ATION CF NEW WORK IM-IERE 
EXISTING SYSTEM CONFLICT \MTH THE INSTAU.ATIOO CF 
NEW WORK, CONT ACT THE PROJECT EN31NEER FOR 
DIRECTION BEFORE PROCEEDING 

:s. ~~J~~~~~~cf:t~\i~ 1~kN:~i~H 
ORANGE SPRAY PAINT, FOR VISUAL VERIFICATION BY NE. 
PRIOR TO REMOVAL ' 

6 REFER ALSO TO WATER TREATMENT SYSTEM FL.CW -
DIAG~M - DEMOllTION SHEET M~2.9 

DEMOLITION NOTES 
G) REMOVE EXISTlt-K. WATER SOFTENERS, WS-3 

& 4, AND ASSOCIATED BRINE TANK AND 
SElECf PIPINGf.SOETAIL.ED. SEE NEW 
'MJRK PLAN FOR lNSTAU..ATIGI OF NEW 
WATER SOFTENERS 

@ REMO\IE EXISTING MAK EA.JP WATER BOOS1ER 
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GENERAL DEMO NOTES 
1 REMCNEO,ILL.ER Pl.ANT PIPING AND EQUIPMENT AS 

INDICATED, INCLLOING MISC. AUXILIA'{Y PIPING, VALVES, ETC 
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GENERAL NOTES 
• REFER TOPHA.SING NarES AND RECUIREMEITTS FOR 

CRITICAL INSTAUATION PRICRITIES FOR PARTIAL AND 
FUU. Pl.ANT COCll.lNG CAPACITY 01:AOUNES 

2. REFER TOFLONDIAGRAMS, CETAILSAfOCONTROL 
DIAGRAMS FOR Al:OTIONAL INFCRMATION REGAR DINO 
VALVES, FITTINGS, VENTS, ~A1NS N-0 
INSTRUMENTATION. 
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3. PIPE HANGERS N-0 SLF'PORTS II\OICATED ARE. FOR , 
REFERENCE /lHJ COCRDNATION PURPOSES ONLY. AU : 
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UPPERTCMll:RPIP1"'3 R,SeS SUPPORT@' 

FLANGED 
E'1>CAP 

~ :,~~,~~-~EAST - HYDRONICS - NEW 

14" CRTT 

R8-0CATE­
ANDEXTENO 
DIJCTELEION 

(E)OSAINTA E 
DCCT 

-
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PIPERCX>F@. 
SUPPORTS 3-6 
!TY'! 

GENERAL NOTES 
1 REFER TO PHASII\K3 NOTES AfO REQUIREMENTS FOO 

CRITICAL INSTALLATION PRIORITIES FOR PAATIAL ANO 
FULL PL6JIIT COOLING CAPACITY DEADLINES 

2 REFER TO Fl.ON DIAGRAMS, DETAILS AND CONTROL 
DIAGRAMS FOR AOOITIONAL INFORMA.TION REGARDII\K3 
VALVES, FITTINGS, VENTS, DRAINS AND 
INSTRUMENTATION 

3. PIPE H,'.NGERS AND SUPPORTS ll'OICATED ARE FOR 
REFERENCE f,J,OCOORDINATION PURPOSES ONLY. AU. 
PIPE!-,ANGERS AND SLIA"CJRTS SHALL BE BIDDER 
DESIGt-ED A/'O LOCAlEO IN .'.CCO<DANCE WTH 
STRUCTURAL SYSTEM ELEMENTS AND CAPACITY 
LIMITATIO'JS.SEESTRUCTURALDV.CS 

4 NOT ALL EXISTING CON;liTIOOS ARE INDICATED OR 
SHO,',,f,j_ ESPECIALLY ELECTRICAL POWER & CONTRC\. 
CONDUITS. AI.LEXISTING PIPING, CO\IDUITS, WIRING 
ETC SHALL EE PROTECTED FROM DAMAGE CURING 
NEW INSTALLATION 'MJFIK Wr-ERE EXISTING SYSTEMS 
CONFLICT WTHTHE NEW INSTAU.ATION OFTHt NEW 
~K, CONTACT PROJECT 8-IGINEER F'OO: DIRECTIONS 
BEFORE PROCEEDING 

/ 

FLANGED 
Er<JCAP 

KEY NOTES 
(D :SSJ~~$.~%T~A~SEO 

APPROX 16"SOTI-IATWATER 
BASIN LEVEL MATCHES ALL 
OTHER NEW ANO EXISTING 
TCM'ER BASINS, FOR SHARED 
Ca.D WATER SUMP 
PURPOSES. DISCOr,,J,.IECT AND 
MODIFY/RECCNNECT ALL 
ASSCCIATED Pl Pim, CRAINS, 
PCWER & CONTROLS. SEE 
STRUCl\.JRAI.. PLANS FOR 
MOOIFIED SUPPORT STPNO 
DETAILS. SEE DETAIL 11183-4.01 
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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

65F (18C) 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.



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. 

 

4. Water Resource Services 

a. Issue Addressed: Life safety 

i.  Fire Sprinkler Water Service Sizing for Campus Expansion:  

1. Applicable Codes: 2016 NFPA 13 Section 11.1: Design approaches 

to meet all Listed Requirements. 

b. Issue Addressed: Utilities issues 

i. Potable Water Service Sizing for Campus Expansion:  

1. Applicable Codes: 2015 UPC 610.0: “Size of Potable Water Piping” 
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Item 2.

Appendix F 

Evidence of increased repairs and/or service interruption: 



EVIDENCE OF INCREASED REPAIRS 

CENTRAL STEAM PRODUCTION 

2012- 2018 

COSTS OF PLANT SYSTEM REPAIRS 

AE-1281 ROZ - STEAM SYSTEM REPAIRS & UPGRADES 

AE-1476 ROZ- STEAM SYSTEM REPAIRS & UPGRADES 

16-116407 ROZ - BOILER #5 STRUCTURAL & INDUCER FAN 

REPAIRS 

$725,603.42 

$532,177.01 

$405,723.00 

AE1257 ROZ- BOILER FEED WATER PUMP REPLACMENT $653,314.20 

AE1353 ROZ- OIL TANK REMEDIATION $349,811.08 

Boiler Repairs Total $2,666,628.71 



AE-1281 

2013 TO 2014 

ROZELL- STEAM PLANT REPAIRS 

$725,603.42 

Repair Scope of Work: Replacement of select failing steam valves, 

pressure control valves, existing piping examination and replacement, 

nondestructive testing of piping and other systems, rebuild/service DA 

tank and piping modifications. 
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AE-1476 

2015 TO 2017 

ROZELL- STEAM PLANT REPAIRS 

$532,177.01 

Repair Scope of Work: Replacement of select failing steam valves, 

resize and rebuild boiler feed-water pump suction header, replace 

condensate transfer pumps and rebuild condensate pump header, 

nondestructive pressure vessel testing, inspect boiler non-return valves, 

inspect boiler #5 inducer fan, misc. minor structural upgrades to 

mitigate structural failures. 



WO# 16-116407 

2017 TO 2018 

ROZELL- BOILER #5 INDUCER FAN AND 

STRUCTURAL REPAIRS 

$405,723.00 

Repair Scope of Work: Boiler #5 inducer fan structural failures 

developed due to a vibration issue. Engineering inspection determined 

that insufficient super-structure support at time of original construction 

caused the fan rotating assembly damage. Project included rebuilding 

the rotating assembly, replacing the pillow block bearings, aligning the 

shaft, fan, and motor, and balancing the entire assembly. Also the 

building structural components related to this assembly were 

engineered and upgraded to handle the dead, live, and vibratory loads 

of this fan. 



AE-1257 

2012 TO 2013 

ROZELL- BOILER FEEDWATER PUM P 

REPLACEMENTS AND REPAIRS 

$653,314.20 

Repair Scope of Work: Replace worn out inefficient boiler plant feed 

water pumps, provide some redundancy, and add VFD drives for energy 

savings. This was an emergent need to the boiler operations. 



AE-1353 

2013 TO 2015 

ROZELL- BOILER FUEL TANK REMEDIATION & 

REPAIR 

$349,811.08 

Repair Scope of Work: The abandoned underground Bunker Coil tank 

(UST) removal was a requirement of the university's public water 

system permit through WSDOH. This first phase had to be 

accomplished prior to commencing on drilling of a new well for the 

university. The remediation included removal and disposal of 9,700 

gallons of petroleum-impacted soils, removal and disposal of asbestos 

pipe fittings, as well as cleaning and filling approximately 85,000 gallon 

UST, cleaning other utility vaults and grading the site. 



BOILER REPAIR AND MAINTENANCE SINCE JULY 2007 

YEAR O&M REPAIR WORK FOR OTHERS IMPROVEMENT GRAND TOTAL 

2007 5,856.35 264.11 6,120.46 

2008 11,825.93 725.28 17,650.10 30,201.31 

2009 7,596.13 13,016.96 107,228.90 127,841.99 

2010 18,041.19 281.93 1,778.82 20,101.94 

2011 42,823.63 2,448.09 608,427.50 653,699.22 

2012 35,663.19 1,844.40 24,166.32 61,673.91 

2013 34,967.99 1,181.96 19,030.92 55,180.87 

2014 19,669.19 291.80 (2,717.52) 17,243.47 

2015 17,760.78 (0.01) 17,760.77 

2016 24,580.66 12,960.17 240.51 37,781.34 

2017 38,513.53 5,665.83 2,717.50 46,896.86 

2018 27,378.04 27,378.04 

Grand Total 284,676.61 26,966.52 119,183.42 671,053.63 1,101,880.18 



EVIDENCE OF INCREASED REPAIRS 

CHILLED WATER PRODUCTION 

2018 TOTAL PROPOSED COSTS FOR EXISTING CHILLERS #3, #4 

& #5, AND COOLING TOWERS #3, #4, & #5 REPAIRS 

July 19, 2018 Chiller #4 Motor Rotor Repair Proposal $90,250.00 

May 15, 2018 Chiller #4 Motor Analysis Proposal $ 4,775.00 

June 25, 2018 Water Softening System Proposal $ 9,999.00 

June 20, 2018 Tower #4 & #5 Driveshaft Parts Proposal $ 5,745.00 

May 4, 2018 Tower #3 Rebuild Parts Proposal $ 1,307.00 

May 14, 2018 Wonderware Software Renewal $ 8,445.00 

May 5, 2018 Flow issues on existing chillers $ 3,069.79 

Feb. 1, 2018 Chiller #3, #4, & #5 Svc & Inspection Proposal $ 4,500.00 

Chillers & Towers Repairs Total $128,100.00 



CHILLER REPAIR AND MAINTENANCE SINCE JULY 2007 

YEAR O&M REPAIR WORK FOR OTHE GRAND TOTAL 
2007 5,752.11 191.52 649.16 6,592.79 

2008 30,937.29 198,437.55 846.25 230,221.09 
2009 25,464.51 8,378.91 485.51 34,328.93 

2010 24,157.18 4,766.56 3,922.85 32,846.59 
2011 28,295.07 5,702 .28 33,997.35 
2012 39,980.47 9,086.64 885.84 49,952.95 
2013 67,725.49 75,999.23 17,523.77 161,248.49 
2014 51,991.32 26,547.36 4,332.80 82,871.48 
2015 28,862.15 16,576.36 45,438.51 
2016 32,815.86 38,053 .71 2,959.62 73,829.19 
2017 34,269.62 41,563.76 353.81 76,187.19 
2018 22,221.70 372.23 22,593.93 

Grand Total 392,472.77 419,601.60 38,034.12 850,108.49 
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Appendix G 

Item 4 

Reasonable Estimates 

& 

Actual and projected savings 



MS ENGi EERS 
MEULINK STAUFFENBERG,INC "&1t-eR Pu:,.Ni ¥ RA.'t>E. 

FY2021-23 Central Steam Producti-on · 
Reasonable Estimate 

Updated Budgetary Cost Estimate: 
I . ..... - - ., 

E!Al · lll!SWI NewBDJIK{2-jl5§l- Pte:Dfsfqp ~lwtbl L.ullGut.Elllmllil 
• - ---- • . • - • • • i· ·-

Pre-Design Review Adiustment-s t CONSTilUCTIDN IOFt 

{6_-1-20} - . =-i ; ~«::i. 
'COlllfl9$~ & CC!lttact« • ccnuroariey, &alea 

O&P T~•. Doligo F """ 

Task•1: Besio Boller Replaoament: TOT AL CO$T $ 4,120,531 $ 1.420,5113 
:,i;,.., 2i;,\ 

,..._... Bid flanao: · $4~~ M ~ $~~~ :"1 1 

r-----------------------.. -:-------------c 
$ 136.501 $ 36,617 

$ 51,875 $ U,923 

rMd\anlcal • Task M-400 ft.pta~ f<MdwattrPIJi,fnG $ 127.583 $ 41,M3 

$ 431,397 $ 1,1,141 

s li4,102 s 17,HS 

$ 124,922 .. 41,&20 

It. .a.----~- ,. ---- ·--• 
$ 122,760 $ 41,36' 

s 4'U56 I 14,256 

$ 65,943 $ 21,6112 

$ 123,604 $ 40,641 

$ 1,292,020 $ 417,113 · 

EWU., Install New,Boller Project with Upgrades: TOTALS $ 5,612,558 $ 1,837,706 

Add in Proj. Mgmt, Admin, & other agency costs @ 25% 
Probable MACC range: $6.9M to $8.lM 

I 
$ 173,t37 

s 65,198 

' $ 119,505 

$ 573,240 

s 81,JOG 

s 173,542 

Jt. tJ. ,,,.~ .ftA..a 

$ 163,12A 

• 57,812 

$ 81,825 

$ 164,245 

{J 1,709,133 
I 

l! 7,450,264 

These projections estimate future boiler replacements at this point as well. 

·usE ss,100,009 



Chiller Plant 

u -Chiller Plant u11rade 
2020 -Proaosed Mechanical u11rades 

Budgetary level Casi Eslimales 
J/6/2020 

MSI# 19-59 

MECHANICAL SYSTEMS 
INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMARY 

BV: B.SDIW 

Budget 
Cost 

Estimate 

CP-1: Replace Chiller #4 - 1500 tons 
CP-2: Replace Chiller #3 - 1500 tons 

$1,255,417 
$1,255,417 

$823,529 CP-3: Replace Cooling Towers #4 & #5 with new Towers 

Page 1 

CHILLER PLANT (CP) -

TPC- MECHANICAL SYSTEMS TOTAL­

AGENCY PROJECT MANAGEMENT, ADMIN & OTHER COSTS @ 25% -

MACC- MECHANICAL SYSTEMS TOTAL-I 

$3,334,364 

$3,334,364 

$833,591 

$4, 167,9551 



u -Chiller Plant pgrade 
2020- Proposed Mecllanical Upgrades 

Buduetarv Level Cost Eslima1es 
1/6/2020 

MSI# 
Bv: 

19.59 
a.snow 

CHILLED WATER SYSTEM - UPGRADE BUDGET SUMMARY 

Unit Quantity $/unit Cost 

Chiller Plant (CP} 

CP-1: ReQlace Chiller #4 - 1500 tons 

1500 Ton Water-Cooled Cent. Chiller with VFD - York ea 1 $500,000.00 $500,000 
Demo Ex. Chiller #4 ea 1 $30,000.00 $30,000 
Rig & Set - Crane Rental job 1 $20,000.00 $20,000 
Demo Piping & Valves job 1 $35,000.00 $35,000 
New Cone. Pad ea 1 $15,000.00 $15,000 
Chiller Loop Tie-in Piping, Valves & Insulation job 1 $50,000.00 $50,000 
Tower Loop Tie-in Piping, Valves & Insulation job 1 $50,000.00 $501000 
BAS Upgrades & Control Valves job 1 $125,000.00 $125,000 
Test & Balance, Start-up & Commissioning job 1 $20,000.00 $20,000 
Misc. Piping & Modifications job 1 $25,000.00 $25,000 
Electrical for Chiller Upgrade job 1 $35,000.00 $35,000 
Water Treatment and Cleaning job 1 $25,000.00 $25,000 

Subtotal $930,000 
% 20 Design Contigency $185,917.23 
% 15 G.C.OH&P $139,500 

CP-1 -TOTAL $1,255,417 

CP-2: ReQlace Chiller#l-1500 tons 

1500 Ton Water-Cooled Cent. Chiller with VFD- York ea 1 $500,000.00 $500,000 
Demo Ex. Chiller #4 ea 1 $25,000.00 $30,000 
Rig & Set - Crane Rental job 1 $15,000.00 $20,000 
Demo Piping & Valves job 1 $35,000.00 $35,000 
New Cone. Pad ea 1 $15,000.00 $15,000 
Chiller Loop Tie-in Piping, Valves & Insulation job 1 $50,000.00 $50,000 
Tower Loop Tie-in Piping, Valves & Insulation job 1 $50,000.00 $50,000 
BAS Upgrades & Control Valves job 1 $125,000.00 $125,000 
Test & Balance, Start-up & Commissioning job 1 $20,000.00 $20,000 
Misc. Piping & Modifications job 1 $25,000.00 $25,000 
Electrical for Chiller Upgrade job 1 $35,000.00 $35,000 
Water Treatment and Cleaning job 1 $25,000.00 $25,000 

Subtotal $930,000 
% 20 Design Contigency $185,917.23 
% 15 G.C. OH&P $139,500 

CP-2-TOTAL $1,255,417 

CP-3: ReQlace !;;;ooling T2wers #4 & #5 with n1w Towers 

Demo Existing Cooling Towers ea 2 $10,000.00 $20,000 
Crane & Rigging job 1 $20,000.00 $20,000 
Induced Draft Open Cooling Towers w/ VFDs - 1500 tons ea 2 $175,000.00 $350,000 
Piping modifications & Connections ea 2 $35,000.00 $70,000 
Roof Structural Support Modifications ea 1 $30,000.00 $30,000 
Test & Balance, Start-up & Commissioning lot 1 $25,000.00 $25,000 
BAS Controls & Control Valves ea 2 $30,000.00 $60,000 
Electrical Upgrades/Connections ea 2 $17,500.00 $35,000 

Subtotal $610,000 
% 20 Design Contigency $122,029 
% 15 G.C. OH&P $91,500 

CP-3-TOTAL $823,529 
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EWU Medium Voltage Electrlcal Distribution Switch & Conductor 
Upgrades Estimate 
7113/2018 
BY:NBH 

CamDUs Swlk:11 U1:>11radas: 
Action lfBm Description 
De-energlzs feederB {one-by-one or batches) - BPA may 
charge fer shut-dawns 
Conllnn d.........,,,tze lm8l8rs or vfsual """" I 
Disconnect bussni/feeders from exlsnnn switches 
Sever llusskJa/fuedors and remove from tunnels 
Remove existing 6Wilch from b.mels (exlsHng openings er 
via SIIW-ailtinQ new holes) 
Pour new oads for each new swttch 
PrcNlde new above.around switches 

Provide new raceway to/from v&llts 

Provide new utllt , vaults for sPlicin!I to bussln!!/feeder$ 

Provide excavation for new vaults/racewav 
Provide tennlna!lon at each new swllch 
Provide new labels and locatlOn taoe 
Trafntna.for new SIISlllfflS 
Re-energize system (one-by-one or batGhes)- BPA may 
chAme for shut-downs 

QuanllfV 
(28) Possible 
St.Jtdowns 

1281 Switch locations 
1281 Switch locatlOns 
1281 Switch locations 

1281 Switch locatlOna 
1281 Switch locations 
1281 New Switches 
(120) LF par Switch 
I 28 switch lccatlon&I 
(2) \(aults per SWilch 
128 &Wiich locations! 

(25) LF per Swlch 
( 28 swHoh locations) 
1281 Swttch locations 
1281 Switch locations 
Estimated LDI Cost 

(28) Possl~ 
Shuldawns 

SUbTotal 
Deslgn@20% 

Construction Contingency 
G. C. Overtleed & Profit 

WA Sales Tax 18.8% 
Switc:h Upgrade Final Total"' 

Camnus Conductor Ui,arade&: 
Ar:fian Item Dascrlotlal, 
~ize feeder& (one-b~ne or batches)- BPA may 
cha<Qe for &rut-downs 

Remove extstlna 15KV bus5ti>lfeeders for enti'e camous 

Provide new 15KV .,....,..,.,/feeders for entire r-""""- s 
Provide termination at each new switch 
Hi-Pol f dleleclrle 18Slm I 
GFCl teStnl 
Coordination SlllllY • 
Re-energize system (one-by-one er batches) - BPA may 
charge for shut-downs 

Quant/Iv 
(28) Possible 
Shutdowns 

(2,250) LF per Switch 
!28 swlch tocattonsl 
(2,250) LF per Switch 
128 swHch locaflonsl 
1281 Switch locations 
Estlmlllvd Lot Cost 
Estimated Lot Cost 
Estimated Lot Cost 

(28) Posslbfe 
Sootdowns 

Sub Total 
Design@ 20% 

Conslructton Contingency 
G.C. Overhead & Profit 

WA Sal!!& Taxt ll.8% 
Conductor Upgrade Flnal Total" 

Combined Totalf 
°rounded up to two significant flgins 

M81erl,al Cost 

so 
$0 
$0 
$0 

SD 
$14 000 

$600000 

528.000 

$112 000 

$0 
$0 
$0 
so 
$0 

$714,000 
$142,800 
$142,800 
$107,100 

D_7,389.60 
$1,300,000 

Material Cost 

$0 

$D 

51 512.000 
$0 
so 
$0 
!iO 

5D 

$1,512,000 
$302,400 
$302,400 
$226,800 
$206.237 

~GOD,DOO 

$3,900,000 

LallcrCosf 

$28000 
$2,800 
~ -600 

$11 200 

$5,600 
$5 800 

$700,000 

~ 000 

$168000 

$10500 
$14000 
$3,500 

$50,000 

. S21LOOD 
$1,118,800 
$223,380 
$223,360 
$187,520 

1152,331.52 
$1,900,000 

LBbarCost 

528000 

UJS."' 600 

'l:CI 'lA80Q0 
$ 14000 
110,000 
$10,000 
$20000 

~11 000 
$2,831,600 
$586.320 
$566,320 
$424,740 
$386,230 

$4,800,000 

_t8,70ll,OOO 

N /\C 
ENG I NEERING 

Tora/Cost 

$28000 
$2.800 
$5,600 
$11200 

$5,600 
$19 600 

S1280000 

$112 000 

$280,000 

$10500 
$14.000 
$3.51111 

:l:>U.000 

$28 000 -~ --- ---

Total Cost 

$28 000 

S453 600 

S3 780 000 
$14000 
$10,000 
$10.000 ,,,,., 000 

'l:<>JI OOQ 
.. - - -- ---

flO,f00.000 

Add in Proj. Mgmt, Admin, & other 
agency costs @ 25%. Use $13,250,000 

£L€C-1Ri<!.AL ~RADt;.S 

Due to decreased FY2019-21 funding 
allocation none of this work was 
accomplished. 

Carry estimated costs into FY2021-23 



Actual and projected savings 
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EASTERN WSHINGTON UNIVERSITY ROZELL CHILLED WATER PLANT EFFICIENCY STUDY 
KJH ENGINEERING 

PART 1 EXECUTIVE SUMMARY 

KJH Engineering was contacted by EWU Construction and Planning Services in 

April of 2020 and asked to furnish an analysis of the overall effect of the operational 

efficiency of the Rozell chilled water plant attributed to the recent upgrade of chillers, 

pumps and cooling towers. EWU completed a project during the summer of 2018 

involving the demolition of (2) 500-ton constant speed centrifugal Carrier chillers, (2) 

associated cooling towers, (15) constant speed equipment and campus distribution 

pumps and all associated piping, electrical service, water treatment and controls. 

This equipment was replaced with (2) 1500 Ton York YK variable speed centrifugal 

chillers, (2) Baltimore Air Coil Model S3E-1424-13R induced draft cross flow variable 

speed cooling towers, (9) parallel piped Armstrong variable speed chiller/cooling 

tower equipment pumps and campus chilled water distribution pumps, associated 

piping, electrical service, controls and water treatment. This upgrade raised the 

plants overall chilled water generation and distribution capacity from 4000 to 6000 

Tons. 

An alternate bid was accepted and implemented involving the installation of a Dry­

Cooler system allowing the plant to generate 210 Tons of chilled water cooling 

during periods of outside air temperatures less than 32 F to provide a cooling source 

for any connected campus cooling loads during the winter time. At this time there are 

no winter time cooling loads but anticipated future ~xample loads: water cooled 

condensing units, environmental chamber water source cooling, lab instrument 

cooling and IT computing room cooling . 

EWU is in the process of improving their chiller plant pump efficiencies by controlling 

the (6) equipment pump speeds based upon flow-rate requirements and the (3) 

campus chilled water distribution pumps based upon the heat transfer requirements 

of each operating chiller. These new efficiencies cannot be reported here as the 

improvements will be implemented this summer. 
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PART 2 MSI ENGINEERS BASELINE EFFICIENCY STUDY 

MSI Engineers, a Spokane based mechanical consulting business, performed a 

chiller plant capacity upgrade pre-design report that included a study of the pre­

upgrade efficiency of the previous chilled water plant. Central chilled water plants 

are typically rated by the kWH consumed per ton of cooling or kWH/TON-Hour or 

simply kW/Ton. MSI used historical metered electrical data (2014) to compile the 

total kWH consumed for the cooling season (4,010,086). This kWH data set 

represents the sum of all operating equipment (chillers, equipment pumps, 

distribution pumps and cooling tower fans). MSI used chilled water ton hours 

generated data (2013) to compile the total Ton-Hours campus load for the season at 

4,985,555. This leaves the previous plant baseline chilled water efficiency at 0.8 

kW/Ton. 

PART 3 KJH ENGINEERING PLANT UPGRADE EFFICIENCY STUDY 

KJH coordinated with ATS controls (project control contractor) to create a database 

that calculates and stores the sum total kWH of all applicable operating equipment 

(chillers, pumps and cooling tower fans). This database also calculates and stores 

the Ton-Hours of chilled water generated and performs the final kW/Ton efficiency 

performance objective. KJH collected chiller plant performance data from May 2020 

to use for this study. This data set shows the efficiency (kW/Ton) during the hours of 

operation of the plant for this month (figure 1 ). The average plant efficiency for the 

month is 0.61 kW/Ton. 

The following shows the overall effect of the chiller plant upgrade towards improving 

efficiency and actual dollars saved. 

• Assuming a 15% increase in campus Ton-Hour load from the MSI 2013 load 

calculation reflects a current campus annual cooling load of 5,733,388 Ton­

Hours. 

• The increase in overall plant efficiency is shown by the following: 

o ((0.8 - 0.61) / .8) X 100 = 23.75% increase in efficiency. 
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• Current electrical utility rate is $0.041/kWH 

• Previous annual plant cost at current utility rate: 

o 5,733,388 Ton-Hours X 0.8 kW/Ton X $0.041/kWH = $188,055.00 

Annual cost. 

• Current Plant cost: 

o 5,733,388 Ton-Hours X 0.61 kW/Ton X $0.041/kWH = $143,392.00 

Annual cost. . 

• Annual savings: $44,663.00 

PART 4 Conclusion 

The savings shown account for a reduction in kWH alone and do not account for any 

savings due to a reduction in electrical demand charges. This calculation is outside 

of the scope of this current study. Further improvement in the overall efficiency is 

expected once the operational improvements to the equipment and distribution 

pumps mentioned above are fully implemented. 

Kelly J. Harkins PE 
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MSI ENGINEERS 
MEULINK STAUFFENBERG,INC . 

Steve Schmedding, PE 
Facilities Engineer/Sr. Project Manager 
Construction and Planning Services 
Eastern Washington University 
101 Rozell 
Cheney, WA 99004-2464 

Re: Capital Budget Requests 
EWU - Campus Infrastructure Renewal 
Steam Plant 
Eastern Washington University 
Cheney, WA 

Dear Steve, 

June 23, 2020 

In support of your Capital Budget Request planning efforts for this year, we have 
prepared the following project information as it relates to improvement in steam plant 
efficiency, operation and sustainability. 

EWU - Rozell Central Steam Boiler Plant: 

A) Resource efficiency and sustainability. 

CP-1032 - Boiler Plant Controls Upgrade: Project completed March 2020. 

Scope: This project involved a complete replacement and upgrade of the entire 
boiler plant's operating control system. The old control system had 
become obsolete and replacement parts were becoming unavailable, 
representing a potential critical failure for the entire EWU campus heating 
system. 

The new boiler plant control system and network utilized open protocols 
and readily available, non-proprietary components, in order to create a 
robust and easy to operate and maintain system. This allows for more 
efficient operation due to easier tuning of the boiler burners and 
consistent repeatability of set points and tighter load tracking. 

Annual fuel costs (natural gas and fuel oil) for the EWU Rozell steam 
boiler plant operation are approximately $1,500,000 per year. The recently 
completed boiler controls upgrade project is anticipated to improve plant 
and boiler efficiencies by 3% to 5%, accounting for annual savings of 
between $45,000 and $75,000 per year. Additional savings are 
anticipated due to reductions in annual boiler maintenance costs, as a 

Page 1 of 2 

108 N. Washington. • Suite 505 • Spokane, WA 99201 • PH:509/624/1050 • FX:509/624/2420 



result of the recent replacement of boiler control components and 
hardware. 

CP-1056 - Install New Boiler: In Design. Completion scheduled for late 2021 . 

Scope: This project will provide for the removal and replacement of the existing 
obsolete, and decommissioned, Boiler #3, with a new, and larger capacity 
steam boiler, in the Rozell central boiler plant. 

The new, replacement, Boiler #3, will have approximately 75% greater 
capacity than the failed unit that it is replacing, which will allow the steam 
plant to utilize a more efficient boiler, with a state-of-art burner, a greater 
percentage of the time, allowing for enhanced overall plant efficiency. 
The upgraded burner and boiler design is expected to improve the firing 
efficiency from the around 75% to over 85% (a 13% improvement). 

It is envisioned that the new Boiler #3 will be operated approximately one­
third of the time, which would translate into an overall plant efficiency 
improvement of (1/3 X 13%) = 4.3% overall plant efficiency increase. This 
translates in to an anticipated annual fuel cost savings of ($1,500,000 X 
0.043) = $65,000 per year. 

Additional savings are anticipated in reduced plant maintenance and 
repair costs due to the installation of brand new equipment. 

Please do not hesitate to call me or email if you need any more information or if there 
are any questions. 

Regards, 

J. Brad Snow, P.E. 
MSI Engineers 
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INTRODUCTION 

The following report summarizes the evaluation of the Eastern Washington University, EWU, 
Central Campus Steam Plant and Campus Steam Distribution piping system with regard to 
current configuration, condition, capacity, and opportunities for expansion to serve future 
facilities as envisioned under the 2013 Comprehensive Campus Master Plan. 

The goal of this steam system evaluation is to identify deficiencies with the present campus 
wide infrastructure that should be corrected or upgraded, in order to support the ongoing and 
long term growth of the campus. This report contains recommendations (potential projects) 
for correcting the noted infrastructure deficiencies, along with corresponding rough order of 
magnitude cost estimates for these upgrades, in order to assist EWU in putting together their 
capital funding requests for the upcoming biennium. 

Replacement schedule based on system age. 
Modification/expansion required to accommodate master plan. 
Modification/renovation required to provide operational efficiencies. 
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EXISTING CAMPUS STEAM SYSTEM 

Rozell Central Campus Steam Heating Plant 
The Central Campus Steam Plant is located in the Rozell facility at the north end of campus. 
The steam plant furnishes high pressure steam, 100 psig, to the majority of the campus 
building through a _network of underground tunnels and shallow utilidors, to provide for the 
space heating and domestic hot water needs of the campus facilities. 

There are five high-pressure (100 psig) steam boilers located in the Rozell Heating Plant. All 
are capable of firing on either natural gas or No. 2 fuel oil. Natural gas is supplied to the 
plant by AVISTA. Fuel oil is stored in two 15,000 gallon underground storage tanks, installed 
inside concrete vaults adjacent to the plant. 

Steam Boilers 

The Rozell Central Campus Steam Plant consists of the following boilers: 

Boiler# 1 

Boiler# 2 

Boiler# 3* 

Boiler# 4 

Boiler# 5 

Babcock & Wilcox, Watertube 
Natural Gas & #2 Fuel Oil Fired 
1,600 Boiler Horsepower 
56,000 lb/hr 
Built 1974 

E. Keeler, Watertube 
Natural Gas & #2 Fuel Oil Fired 
715 Boiler Horsepower 
25,000 lb/hr 
Built 1960 

Union Iron Works, Watertube (*Not in Service) 
Natural Gas & #2 Fuel Oil Fired 
715 Boiler Horsepower 
25,000 lb/hr 
Built 1966 

Babcock & Wilcox, Watertube 
Natural Gas & #2 Fuel Oil Fired 
1,342 Boiler Horsepower 
47,000 lb/hr 
Built 1969 

Nebraska, Watertube 
Natural Gas & #2 Fuel Oil Fired 
2,542 Boiler Horsepower 
89,000 lb/hr 
Built 2001 

Total Plant Capacity: 217,000 lb/hr* 
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(*Capacity does not include Boiler #3, which is presently not in service, awaiting repairs) 

Boilers #1, #3 and #5 are provided with boiler feedwater stack economizers, used to pre-heat 
the pre-heat the boiler feedwater using hot stack gases through a heat exchanger. 

The newest boiler, #5, is equipped with a low NOX burner. None of the other, older boilers, 
are equipped with low NOX burners. 

These five boilers provide high pressure (approx. 100 psig) steam to a common header. 
This header has multiple branches that distribute steam to the Rozell steam plant for plant 
heating and deaerator duty, with a main 12" steam main that feeds out in to the campus 
utility tunnel for distribution to the University buildings. 

Normal Plant operating steam pressure readings are between 110 and 100 psig. For the 
purposes of modeling and calculations, 100 psig was used. In Spokane, this correlates to an 
absolute pressure of 113.5 psia. 

Boiler Plant Auxiliaries 
The central steam boiler plant is supported by several auxiliary pieces of equipment to 
support the plant operation. 

Deaerator; The boiler plant is equipped with a 150,000 pph capacity low pressure deaerator 
unit, used to deoxygenate and condition the make-up water and feed water. A continuously 
pumped and pressurized feedwater loop supplies feedwater to the various boilers that utilize 
modulating feedwater valves for water level maintanence. Three (3) 30 hp vertical multistage 
feedwater pumps supply the system and are staged and modulated with VFDs for capacity 
control. A separate, steam-powered boiler feedwater pumps is available and is utilized when 
steam loads exceed approximately 25,000 pph. Exhaust from the steam-powered pump is 
directed in to the DA tank. 

Feedwater Tank: Located in the lower level of the Rozell plant, the feedwater storage tank 
receives pumped condensate return from the campus steam distribution system. 
Condensate return temperatures are typically in the range of 150 deg. F to 160 deg. F. A set 
of three electric single speed DA feedwater pumps provide continuous pressurized supply to 
the deaerator tank. Staging of the DA feedwater pumps is semi-automatic based on system 
demand. 

Water Treatment Equipment: The chemical water treatment equipment for the steam boiler 
plant is also located in the lower level of the plant. Dosing pumps and monitoring devices 
provide chemical feed of corrosion inhibitors and PH maintenance. Make-up water is pre­
treated through an ion exchange water softener plant. The steam distribution system 
appears to be fairly tight, as condensate return is reported to be fairly efficient, returning 
approximately 95% of the steam condensate back to the plant. Hence, make-up water levels 
are minimized. 

Boiler Stack 
Each steam boiler is provided with uptake breeching that connects to a common stack 
manifold inside the plant. This manifold is then routed through the west sidewall of the 
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Rozell facility, where it ties in to a single tall concrete and masonry stack. The interior 
condition of this stack is unknown, but reports from the EWU maintenance staff suggest 
some of the lining brick may be deteriorating. A full analysis of this boiler plant stack is 
beyond the scope of this report, but for the long term viability of the campus steam plant, it is 
recommended that a full study as to the condition and seismic viability of this stack be 
commissioned. 

Plant Operation 

The steam boilers are manually staged by the plant operators depending on weather 
conditions and campus steam load. 

During summer months, the smallest boiler, Boiler #2, is used to support campus building 
domestic hot water demands, with Boiler #4 kept on hot standby for back up. 

During the shoulder seasons, spring and fall, Boilers #1 and #4 are used. 

During the winter heating season, Boiler #5 is used as the lead boiler, with either Boiler #1 or 
#4 used as hot standby or for peaking duty. 

Fuel Firing Issues 

The steam boilers are capable of firing on either natural gas or No. 2 fuel oil as back-up. 
Because of present limitations with AVISTA's natural gas supply capacity to the City of 
Cheney, peak gas consumption to the Rozell Plant is limited by contract to approximately 
56,000 pph firing rate. Above this level of consumption gas supply pressures drop off due to 
other gas demands in the campus neighborhood. At this point the standby boilers, #1 or #4, 
are fired on No. 2 fuel oil, to handle demand greater than 56,000 pph. It is not desirable to 
have to fire on fuel oil, due to added wear and tear on the burners, loss of efficiency and 
stack emission issues. 

Until such time as AVISTA addresses their gas supply capacity issue to the City of Cheney, 
this situation will not change. Timing of such an upgrade is unknown and is in the hands of 
AVISTA. 

Campus Steam Tunnel Distribution System 
General: 

High pressure steam is delivered to the campus through a piping network that is located 
mostly within an accessible (walkable) underground concrete utility tunnel, that provides a 
loop around the campus to serve all the major academic & residence hall buildings. 
Steam supply and condensate return systems distribute out from the Rozell central plant, 
through the tunnel network and into the building mechanical spaces. In certain limited cases, 
the connections from the main tunnel to the buildings, is through shallow, non-accessible, 
concrete utility trenches, referred to as utilidors. These utilidors generally follow surface 
sidewalks, and pipes can be accessed by removing the lids of the utilidors if necessary. 
There are a few instances of direct-buried piping connections from the tunnel to a few of the 
older buildings. 

High pressure steam supply to each building generally terminates at a steam pressure 
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reducing station (PRV), which reduces the steam pressure from 100 psig down to 15 psig, 
low pressure steam, for distribution within the building. Low pressure steam generally feeds 
various heating equipment, air handling unit coils, heat exchangers and domestic water 
heaters. In some buildings the intermediate steam pressure, 60 psig, is used for laundry or 
cooking equipment. 

Pipe Materials & Installation: 

It is understood that the steam distribution piping system, supply, pumped return and gravity 
condensate lines, are constructed of Sched. 40 steel piping. Piping smaller than 2" size is 
generally threaded, while all piping larger than 2" is welded. Valves are installed with flanges 
while expansion joints are welded in the pipeline. 

The steam piping is generally installed on steel framing, with roller supports, spider alignment 
guides and inline expansion joints where necessary. Anchors are generally tied directly in to 
the concrete walls. Steam condensate drip traps are provided at low points, branch take-offs 
and other drainage points. A dedicated gravity condensate drainage system handles drip 
traps within the tunnel, with periodic condensate pumps installed to handle the liquid 
condensate. A separate pump condensate return piping system parallels the steam supply 
piping. Pumped condensate from each building is delivered in to this line which makes it way 
back to the feedwater hot well storage tank in Rozell. 

Configuration: 

The steam distribution piping is configured in a looped manner around the majority of the 
campus buildings. The west-side loop (known as the HPE loop), exits from Rozell and 
travels south, parallel to Washington Street, along the edge of the Woodward Field parking 
lot. The east-side loop (known as the Rozell loop), exits from Rozell, travels east along 
Cedar Street, turns south to the PUB, bends to the SE to Tawanka, turns to the SW and 
continues through the central plaza to the Art Complex. Just north of the Communications 
Building, the east and west loops join together. 

There are several notable branches that come off of the looped main: 
HPE Complex Branch 
CEB & Cheney Hall Branch 

- WSP & Archives Branch 
Huston & Sutton Branch 
Senior & Kingston Hall Branch 

The looped configuration of the HP steam supply main piping allows the steam system to be 
back-fed from either direction, in the case of maintenance or repair work on any section of 
the piping. Most pipe branch take-offs have isolation valves on both sides of the branch 
piping, which allows feed or isolation to occur on either side of the take-off. This provides 
great flexibility and allows most of the campus to be supplied with steam during service shut­
downs on limited sections. Without a looped system, everything downstream from the shut­
off point would be without service. 

Access: 

Access to the utility tunnel is provided in a number of locations. The main entrance, and the 
beginning of the tunnel, starts in the lower level of the Rozell Plant. Most other major 
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buildings that are connected to the full size tunnel have basement or lower level mechanical 
rooms with doors that access the tunnel. At a few points along the tunnel route, there are 
stairway, with doors and surface structures for access or exiting. The original tunnel system 
also had some manholes with ladders, and a few ventilation turrets with access lids. Most of 
the manhole lids are sealed or rusted closed. 

Age: 

The utility tunnel, as well as most of the steam (and chilled water) distribution piping, was 
constructed in the early 1970s, along with the construction of the new Rozell Central Plant. 
This plant, and the utility tunnels, replaced the original steam plant (now the PLU bulding) 
and older direct buried steam distribution system. The tunnel has been expanded over the 
years to connect new buildings or sections of the campus as growth occurred. Most of the 
piping in the tunnel is therefore over 40 years old. 

Condition: 

Despite being over 40 years old, most of the steam supply and condensate return piping 
systems are in very good condition and have been well maintained. An end-to-end survey of 
the utility tunnel was conducted and all main branches, tees and major features were 
photographed for documentation as part of this report. 

Most of the main steam supply shut-off valves have been changed from OS& Y gate valves to 
high performance butterfly valves, which give excellent performance and help to extend the 
life expectancy of the system. High pressure steam leaks at valves and fittings are virtually 
non-existent within the tunnel. 

Insulation jacketing on the piping and valves was mostly intact and in good condition. 
Damage due to maintenance or water intrusion appeared minimal. 

Capacity: 

As part of this analysis, at steam flow model was created for the entire campus steam supply 
system (see analysis below). This model used information about the existing connected 
steam loads (PRV stations in each building) and existing steam pipe sizing information, to 
develop a dynamic tool to help understand steam flow paths through the looped system, and 
to determine pressure losses from the Rozell Plant to the remote ends of the distribution 
system. 

Both the east and west main loops coming from Rozell are sized as 1 O" pipes. On the west 
(HPE) loop, the 1 O" size continues all the way past the junction to the Art complex, and up to 
the JFK branch take-off. On the east (Rozell) loop, the 1 0" pipe continues up to the PUB 
branch, where is reduces to 8" pipe. This 8" pipe continues in the main tunnel up to the other 
side of the JFK branch. 

Based on historical steam demand diversity for the campus, the steam flow model analysis 
indicates that the existing 1 O" & 8" looped steam mains will have sufficient capacity to deliver 
adequate steam to the campus, including future demands for the expected growth of the 
Gateway Athletic complex and the Science I & II Buildings. Expected peak pipeline steam 
velocities do not exceed normal limits and the resultant drop-off pressures to remote building 
remains manageable. 
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Tunnel Gravity Condensate System & Pumps: 

As noted above, the steam distribution system is provided with a dedicated gravity 
condensate system to handle drip traps that are located in the-tunnel. This is a good design 
feature as not all campus steam systems have this feature and drip traps are often piped 
back in to the pumped return lines, which can cause bothersome water hammer and noisy 
return lines. 

The use of electric condensate pumps within the tunnel to collect and return this condensate, 
is an ongoing issue with the EWU maintenance staff. Electric condensate pumps have 
issues with the severe conditions experienced in the tunnels, including elevated condensate 
temperatures that lead to pump seal failure, hot and humid tunnel conditions that impact 
pump controls and fittings. Maintenance and reliability is an concern for these pumps. 

The gravity condensate return piping itself is also a point of concern for possible future 
failure. Although the present piping appears to be in good condition without reported leaks, it 
is understood that this piping is standard wall thickness Sched. 40 piping, rather than the 
more robust Sched. 80 piping. Generally, the heavier wall Sched. 80 piping is used in steam 
condensate systems to combat the corrosive affects created by the presence of air (oxygen) 
and carbonic acid (a natural constituent of condensed gases) that occurs in condensate 
lines. Because the thinner walled piping has been utilized for the gravity condensate piping, 
the conventional wisdom is that the results of the normal corrosion process has likely 
accelerated the aging of this pipe (reduced wall thicknesses) to the point that it is a candidate 
for system-wide replacement. 

Life Expectancy: 

Based on the observations of the tunnel-wide survey conducted for this report, it appears that 
the steam supply piping is in good condition without evidence of failures or major leaks. 
Reports from the EWU maintenance staff indicate that when the piping has been opened for 
new branch tie-ins or valve work, that the interior of the piping does not show undue 
corrosion or pitting. Although the majority of the main loop piping is over 40 years, it is 
reasonable to expect another 15 to 25 years of service life, assuming the same level of care 
and maintenance in to the future. 

Likewise, the pumped condensate return system is also in a condition similar to the supply 
piping, and being a pressurized system, not subject to effects of condensing steam, it's future 
life expectancy should also be another 15 to 25 years. 

The gravity condensate return piping, as noted above, is more suspect as to its condition, 
due to the use of thinner walled Sched. 40 piping, and the deteriorating effects of steam 
condensate action. Without conducting a series of wall thickness field measurement, it is 
difficult to know to what degree the condensate pipe wall has been degraded, but it is likely 
much greater that either the supply or pumped lines. Because of that it is reasonable to 
assume that the gravity condensate piping is nearing the end of its useful life. 
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CAMPUS STEAM FLOW MODEL.ING & CALCULATIONS 

Purpose & Goals 
The existing EWU campus steam distribution system was modeled using commercial flow 
modeling software, in order to help evaluate and understand existing flow pathways though 
the campus loop, steam main velocities and drop-off delivery pressures to individual 
buildings. Several models were created to look at various flow demands in order to help 
determine if the existing steam distribution system has the capacity to handle future campus 
growth. 

Methodology 
Using the computerized flow modeling software tools, and schematic plan representing the 
campus steam piping network was created. This plan was then populated with information 
regarding existing pipe sizes, pipe lengths, valves and fittings, in order to give an accurate 
representation of the system geometry. 

Next, the various campus buildings were connected to the model as steam "flow demand" 
points, representing the steam demand for each building. Basically this is the point where 
the high pressure steam enters the building at the PRV header. Piping beyond the steam 
header was not modeled, as the goal of the analysis was to see how much residual steam 
pressure was available from the campus supply, up to the PRV connection point. 

Steam Load Data Source 
Available construction drawings for each building were pulled from the EWU drawing library 
and PRV steam load sizing data was extracted from these plans. PRV station data was 
generally given as maximum design lbs/hr at the expected upstream and downstream 
pressures. A number of actual building PRV stations were examined in order to spot-check 
the accuracy of these drawings. The plans were found to be in general agreement with the 
field installations, so the modeling inputs for steam load are based the information gathered 
from the available construction documents. 

Diversity 
Utilizing only the design peak steam demand for all facilities simultaneously does not take 
into account the actual dynamics of building occupancy and results in an unrealistically high 
demand on the Central Campus Steam Plant. For example, occupancy levels often don't 
reach 100% and can therefore reduce the demand for both heating and hot water. In 
addition, the peak demand for hot water often does not coincide with the peak demand for 
heating. On a larger scale, peak demand in a given building is often balanced by a reduction 
in demand in other facilities as students migrate from the dorms to the classrooms, offices 
and gyms. This 'diversity' results in an overall demand reduction on the expected central 
steam plant. 

According to the EWU steam plant operators, the largest steam demand ever witnessed by 
the boiler plant occurred this past February during sub-zero weather. This coincided with the 
remodeled Patterson Hall coming on line for the first time again in about three years, along 
with its new exterior snow melt system that was active. 

The historical peak demand for the boiler plant was noted as 75,000 lbs/hr. 
Based on a total campus connected steam load, the sum of all PRV stations, that is 
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approximately 234,000 lbs/hr, the 75,000 pph represents a diversified load of 32% (of total 
capacity). Based on a steam boiler plant total capacity of 217,000 pph, this represents a 
35% load of plant capacity. 

For steam flow modeling purposes, the diversified peak historic steam load was modeled at 
40% of peak connected capacity. This value was selected to be somewhat conservative 
relative to the historic peak of 32%, and also to allow for unknowns an simplifications used in 
the modeling assumptions, variations of load diversity within the actual campus network, and 
a safety factor for extreme weather events. 
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COMPUTERIZED STEAM FLOW MODEL 

Modeling Software 
Pipe-Flow Professional, Version 12 (2014) by Engineered Software, Inc., was used to 
construct a computerized steady-state flow model of the steam distribution system. This 
software utilizes the Darcy-Weisbach formula with Bernoulli's theorem along with an 
extensive fluid and hardware properties database to solve complex networks including the 
effects of temperature, pressure, density, enthalpy, and steam quality. Its algorithms and 
equation solving techniques permit the program to automatically correct logical errors 
entered by the user (over-constrained system, reverse flow directions, inverted pressures, 
mismatched pipe sized, etc). Once the user defines the piping network within the software 
using actual pipe lengths, sizes, fittings, valves, and controls, the program solves the mass 
and energy balances and returns the solution along with all corresponding fluid properties. 

Modeling Approach 
Three (3) basic steam models (cases) were developed for the campus distribution analysis. 

Case-1: Maximum Design - 100% Connected Loads 

Basically this was an academic exercise to set-up the model for actual diversified loads, and 
it treated all connected buildings as having 100% steam load demand concurrently, with no 
system diversity. This model was used to validate that the sum of the connected building 
loads matched the expected values. The results of the flow are not really applicable to the 
actual steam system operation, which is highly diversified, but it is interesting to note the high 
resultant pipeline velocities near Rozell with the flow is maximum, and the steep drop off in 
delivery pressures throughout the network due to the theoretically undersized piping. 

Case-2: Historic Peak - 40% Connected Loads 

This model is basically the baseline expected peak steam flow demand for the actual existing 
campus system, based on the historic peak diversified demand of 40% of connected load 
(see above for diversity discussion). 

Case-3: Future Peak - 40% Connected Loads 

This model adds in the future steam loads, for the planned Gateway Athletic complex as well 
as for the new Science I & II facility, to the historic peak loads of Case-2. The diversified 
load factor of 40% was used for this model. 
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STEAM FLOW MODEL RES UL TS 

See the graphic steam piping network drawings that are included with this report. 

Case-1: Maximum Design - 100% Connected Loads 

Not applicable. This was the model set-up. See discussion above. 

Case-2: Historic Peak - 40% Connected Loads 

Pipe Velocities: 
Results of the steam flow model for this case show that anticipated peak, diversified steam 
flows and corresponding velocities in the existing piping network, do not exceed accepted 
values for good engineering practice. Up to 15,000 fpm (250 fps) maximum velocity for 
steam mains. Peak velocities occur near Rozell where the combined steam flows are the 
greatest, with the two main 1 0" branch loops below 6,000 ·fpm and the 12" plant main at 
7,500 fpm. This indicates, and confirms, adequate pipe sizes for the actual existing historic 
peak loads for the campus. 

Pressure Drops: 
Results of the steam flow model for this case show peak drop-off pressures to the 
hydraulically most remote buildings of about 85 psig (to the ECC building at the south end of 
the campus), or about a 15 psig loss in the piping network. Most buildings show a supply 
pressure in the low 90 psi range, or better. This indicates that adequate pressure can be 
maintained throughout the campus at expected peak flow periods. 

Case-2: Future Peak - 40% Connected Loads 

Pipe Velocities: 
With the addition of more steam load to the model to account for future buildings, the results 
of the steam flow model for this case again show that anticipated peak, diversified steam 
flows and corresponding velocities in the future piping network, still do not exceed accepted 
values for good engineering practice. Up to 15,000 fpm (250 fps) maximum velocity for 
steam mains. 

Future peak velocities occur near Rozell where the combined steam flows are the greatest, 
with the west side main 10" branch loops around 7,500 fpm and the east side 10" main 
below 6,000 fpm. The 12" plant main at increases to about 9,000 fpm. This indicates, and 
confirms, adequate pipe sizes for the anticipated future peak campus steam loads for the 
campus. 

Pressure Drops: 
The impact of greater future steam flows for this case show peak drop-off pressures to the 
hydraulically most remote buildings of about 83 psig (to the ECC building at the south end of 
the campus), or about a 17 psig loss in the piping network, which is only 2 psig more than the 
present conditions. Most buildings still show a supply pressure in the upper 80 psig or low 
90 psi range. This indicates that adequate delivery pressure can be maintained throughout 
the existing campus distribution system, even with allowance for future steam loads. 
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STEAM FLOW MODEL CONCLUSIONS 

Steam Distribution Piping Capacity for Future Growth 
The existing steam distribution piping is adequately sized to handle the current steam loads 
plus anticipated future growth. 

Boiler Plant Capacity for Future Growth 
According to the EWU operations staff, the historical peak campus heating load, seen this 
last winter, was approximately 75,000 lbs/hr. 

Based on the anticipated Master Plan campus growth for the New Science I & II projects, the 
new Gateway Athletic Project, the expected addition of future campus steam load is 
approximately 34%. Based on a peak historic load of 75,000 pph, a 34% increase would put 
the future campus steam load at slightly over 100,000 pph, which is approximately 50% of 
the steam plant's present total capacity 217,000 pph. 

Due to anticipated future campus growth, which will increase expected plant peak steam 
loads by over 30%, the added loads will start to impact boiler plant redundancy & operational 
flexibility, especially since existing Boiler #3 is no longer operational. In order to return the 
boiler plant capacity to full original output, it is recommended that Boiler #3 be either repaired 
and returned to service, or, due to it's advanced age (over 50 years), be replaced entirely 
with a new boiler. As such, either a repaired, or new boiler, will allow plant operation and 
redundancy to be maintained well in to the future. Providing a new boiler, instead of 
repairing an old boiler, would also increase plant operational efficiencies. 
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CAMPUS STEAM SYSTEM UPGRADE RECOMMENDATIONS 

The existing Central Campus Steam Plant has sufficient spare capacity to handle expected 
future loads, however, the presence of an aging and broken down boiler somewhat limits the 
plant's spare capacity and operational flexibility. The high pressure steam distribution piping 
is mostly run to the campus buildings in a underground tunnel system, which is generally well 
configured to handle future building connections, and has the advantage of being looped, in 
order to allow for back-feeding the campus to avoid outages for maintenance or new tie-ins. 
A computerized flow model of the campus steam network, that was prepared as part of this 
analysis, indicates that the existing steam supply piping is adequately sized to handle 
expected future growth. The gravity steam condensate piping system within the utility tunnel 
network is nearing the end of its life expectancy and is a candidate for replacement. 

Proposed Campus Steam System Infrastructure Upgrade Proiects: 

Steam System Recommended Proiect Summary List 

Project Title Description 
No. 

SP Steam Plant 
SP-1 Replace Boiler #3 Replace out-of-service Boiler #3 with a 

new 40,000 pph boiler to restore plant 
capacity & redundancy. 

SP-2 Install Feedwater Install boiler feedwater stack 
Stack Economizers, economizers on Boilers #2 & #4 to 
Boilers #2 & #4 improve system efficiency and to match 

other boilers. 
SP-3 Upgrade Boiler Replace or supplement the deaerator 

Feedwater Pumps boiler feedwater pumps to achieve full 
desiQn capacity of the DA unit. 

SP-4 Repair Rozell Boiler Further investigation recommended to 
Stack determine if the concrete boiler stack at 

Rozell is sound for continued operation 
in to the future. 

SP-5 Upgrade AVISTA Gas AVISTA needs to upgrade the natural 
Service Capacity gas capacity to Cheney and EWU in 

order to allow maximum firing of the 
natural gas boilers. 

SD Steam Distribution 
SD-1 Replace Utility Tunnel Due to age and questionable condition 

Gravity Steam the gravity steam condensate piping in 
Condensate Piping the utility tunnels is due for replacement 

in order to provide reliability for future 
service. 

SD-2 Replace Utility Tunnel The existing electric condensate pumps 
Condensate Pumps in the utility tunnel are problematic and 

should be replaced with more robust 
steam powered pumps: 

SD-3 Label Piping & Identify Utility tunnel piping and branch take-offs 
Branch Take-offs are poorly labeled and confusing. 
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SD-4 

Adding labels and identifiers will assist 
with future maintenance and repair 
work. 

Upgrade Piping in The decommissioned space inside the $125,000 
PLU & Repurpose old, original steam plant, which 
Building presently serves as a piping junction in 

the tunnel network, could be better 
utilized if the piping was 
modernized/upgraded and the space 
reorqanized. 

Central Campus Steam Plant (SP) 

Overall the existing Central Campus Steam Plant is in good condition, and has been 
very well maintained, despite running with several boilers that are over 40 years old. 
Basically the steam plant, and has sufficient capacity to handle the anticipated steam 
loads for the 10 year master plan growth, but due to one boiler being out of service, 
redundancy is limited. Several projects have been identified below to provide some 
added plant reliability/capacity, and to increase system efficiencies. 

SP-1: Replace Boiler #3 

Description: 
Replace existing 25,000 pph steam Boiler #3. 

Replace: Install a new 40,000 pph high pressure steam boiler 
with dual fuel (oil & gas) low NOX burner. Install new correctly 
sized stack economizer (boiler feedwater pre-heater). 
(This recommendation is a concurrence of the boiler replacement "1.02-ROZ" as 
previously suggested by McKinstry in their 2012 Energy Efficiency & Sustainability 
Reporl) 

Analysis/Justification: 
The existing steam Boiler #3 has been out of service for a number of 
years due to several outstanding breakdowns and lack of repair funds. 
Boiler #3 is almost 50 years old and parts are difficult to find. Despite 
being maintained in excellent condition over the years by the EWU 
staff, this boiler is basically near the end of its life expectancy. 

Future campus growth will increase expected plant steam loads by 
over 30%, which will start to impact boiler plant redundancy & 
operational flexibility. A repaired, or new boiler, will allow plant 
operation and redundancy to be maintained in to the future. A new 
boiler would increase operational efficiencies. 

According to the EWU operations staff, the historical peak campus 
heating load, seen this last winter, is approximately 75,000 lbs/hr. 

Based on the anticipated master plan campus growth for the New 
Science I & 11 projects, the new Gateway Athletic Project, the expected 
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addition of future campus steam load is approximately 34%. Based on 
a peak historic load of 75,000 pph, a 34% increase would put the 
future campus steam load at over 100,000 pph, which is approximately 
50% of the steam plant's present total capacity 217,000 pph. 

Sequence / Category: 

Capital Master Plan. 

Cost: 

SP-1: $3,500,000 

SP-2: Install Boiler Feedwater Stack Economizers on Boilers #2 & #4. 

Description: 
Install new boiler feedwater stack economizers on existing steam 
boilers #2 & #4. This installation would allow these boiler 
configurations to match boilers #1 & #5, which already have stack 
economizers in operation. 
(This recommendation is a concurrence of the stack economizer installation "1.00-ROZ" as 
previously suggested by McKinstry in their 2012 Energy Efficiency & Sustainability Report) 

Analysis/Justification: 
The existing steam Boilers #2 and #4, which are mostly operated in the 
shoulder and summer seasons, are not provided with boiler feedwater 
stack economizers, which are present on the other plant boilers. As a 
result, the operational efficiencies of these boilers are not a high as is 
possible, thereby reducing the plant's overall energy efficiency. 

Also, because of the different feedwater configuration that these two 
boilers use, compared to the other boilers, the feedwater pumping loop 
must be run at differing pressures, which complicates plant operation. 
New boiler feedwater stack economizers would increase boiler plant 
operational efficiencies, and simplify feedwater system operation. 

Sequence / Category: 

Improve Operational Efficiencies. 

Cost: 

SP-2: $350,000 

SP-3: Upgrade Boiler Feedwater Pumps 

Description: 
Replace the aging feedwater tank transfer pumps and upgrade or 
supplement the undersized Deaerator unit boiler feedwater pumps. 

Analysis/Justification: 
The existing single speed feedwater transfer pumps that provide 
feeddwater from the condensate return storage tank to the deaerator 
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tank, are old and in questionable condition. This project would replace 
these pumps with new high efficiency pumps with improved controls 
for staging and monitoring. 

The existing VFD driven boiler feedwater pumps that are part of the 
deaerator unit were recently installed as part of an energy retrofit to the 
plant, but, according to the plant operators, are having trouble keeping 
up with the feedwater demands of the boilers. These newer VFD 
driven pumps were downsized to 30 hp each, from the original single 
speed 50 hp feedwater pumps. Capacity reduction is unknown, but 
appears to be a factor in plant operation, requiring the operators to run 
the auxiliary steam-driven feedwater pump during peak loads. 
Redundancy is questionable with this configuration, so it is proposed 
that the new feedwater pumps be replaced with larger pumps or 
supplemented with an additional pump. 

Sequence / Category: 

Capital Master Plan. 

Cost: 

SP-3: $200,000 

SP-4: Repair Rozell Heating Plant Boiler Stack 

Description: 
Repair the existing Rozell Heating Plant concrete/masonry boiler 

stack. 

Analysis/Justification: 
The condition of the existing exterior concrete/masonry boiler stack at 
the Rozell heating plant is the subject of some concern. According to 
EWU staff, there is reason to suspect some of the interior lining 
material has started to fail and/or fall off. Further, it is unknown if the 
original construction and/or present condition of this stack is up to 
present seismic standards. 

A full analysis of the existing boiler stack condition is not in the scope 
of this study. Further analysis is recommended. 

Sequence I Category: 

Maintenance & Repair. 

Cost: 

SP-4: Unknown (Requires Further Study) 
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SP-5: Upgrade Natural Gas Service from AVISTA 

Description: 
Increase the natural gas supply capacity to the Central Campus Steam 
Plant from the utility provider, AVISTA. 

Analysis/Justification: 
The existing steam boilers are limited in the amount of natural gas that 
they are allowed to consume at a given peak instant by agreement 
with the gas utility provider, AVISTA. Reportedly the high pressure 
gas supply distribution to the City of Cheney is limited based on 
AVISTA transmission gas line capacity. This issue is limits the steam 
boiler plant to a maximum consumption rate of approximately 56,000 
lbs/hr, at which point the plant has to supplement its capacity by 
burning #2 fuel oil (diesel). 
Because it is not beneficial to fire the boilers on fuel oil due to emission 
concerns, efficiency reductions and added wear and tear, the ability to 
fire a greater percentage of the boiler plant on natural gas is desired. 

Sequence / Category: 
Unknown. Pending AVISTA natural gas infrastructure upgrades to the 
City of Cheney. 

Cost: 

SP-5: Unknown. (Further study required. Capital costs for gas capacity 

increase to Campus would presumably be paid for by AVISTA as part of their 

normal growth plans.) 
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Campus Steam Distribution System (SD) 

Overall the existing Campus Steam Distribution System is in good condition, and has 
been very well maintained; despite piping that is mostly over 40 years old. Assuming 
that the existing distribution system piping, valves, and insulation jacketing is 
maintained as well in the future, the system should have a life expectancy of at least 
15 to 25 more years. 
A computerized flow model of the campus steam network, that was prepared as part 
of this analysis, indicates that the existing steam supply piping is adequately sized to 
handle expected future growth. Several projects have been identified below to 
provide ongoing piping system reliability in to the future. 

SD-1: Replace Utility Tunnel Condensate Piping 

Description: 
Replace aging gravity condensate piping system & components in 
utility tunnels. New piping to be heavier wall thickness, Sched. 80, 
compared to the existing standard wall Sched. 40 piping presently 
installed. New steam trap stations and valves would be provided. 

Analysis/ Justification: 
Although the existing gravity condensate drainage piping system, that 
serves the high pressure steam distribution within the utility tunnels, 
appears to be in good condition and has been well maintained, most of 
this piping is around 40 years old. Although there have not been 
reports of major leaks or failures, this piping system is nearing the end 
of its useful life. 

Because the condensate piping system is subjected to more severe 
service than the steam supply piping, on account of the presence of 
oxygen and other condensed gases, such as carbolic acid, internal 
corrosion is much more likely. This leads to premature pipe wall 
failure and leaks, as well as damage to components, such as valve 
and steam traps. 

Sequence / Category: 

Improve Operational Efficiencies. 

Cost: 

SD-1: $1,225,000 
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SD-2: Replace Utility Tunnel Electric Condensate Pumps with Steam-Powered 
Pumps 

Description: 
Replace existing simplex type electric condensate pumps in the utility 
tunnel with new steam-powered condensate pumps. 

Analysis/Justification: 
The existing simplex type electric condensate pumps, that are situated 
in various locations throughout the utility tunnel and are used to handle 
steam distribution condensate loads, are on ongoing point of 
malfunction and problematic maintenance. These condensate pumps 
are generally located in hot and wet locations of the tunnel and are 
subjected to severe service due to the hot condensate that they handle 
from the high pressure steam drip traps. Seal failures on the pumps 
are common and electric components do not stand up well to the 
environmental conditions within the tunnel. 

Because of the severe service these tunnel condensate pumps 
experience, it is recommended that they be replaced throughout the 
tunnel system with more robust steam powered (non-electric) 
condensate pump assemblies. Such steam-powered condensate are 
more or less oversized steam traps and are made of similar materials 
that can handle steam service, without the weakness inherent in 
electric motor driven condensate pumps. 

Sequence I Category: 

Improve Maintenance Efficiencies. 

Cost: 

SD-2: $200,000 

SD-3: Label Piping and Identify Branches & Valves 

Description: 
The existing steam (and chilled water) distribution piping system, 
located in the utility tunnel network, is poorly labeled and branch take­
offs and valves are not identified. This project would provide better 
labeling and identification to help with maintenance and 
troubleshooting activities. 

Analysis/Justification: 
After spending several days surveying the condition of the existing 

, utility tunnel piping and valving, it is evident that there would be value 
to the maintenance staff, and to contractors doing future work, if the 
existing piping system was better labeled and identified. Such labeling 
could help locate and isolate failures or problem areas, as well as to 
better direct traffic for repair or new construction. Likewise, there is a 
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certain amount of abandoned devices (mostly electrical wall switches}, 
that provide confusion over the tunnel lighting circuits. These should 
be removed and the active light switches better identified (as to which 
section they serve). Branches take-offs to buildings could be better 
identified, as could routes to exits or manholes. 

Sequence / Category: 

Improve Maintenance Efficiencies. 

Cost: 

SD-3: $150,000 

SD-4: Upgrade Piping in Plant Utilities Building (PLU} and/or Repurpose the 
Space 

Description: 
Upgrade the existing steam and chilled water piping and systems 
inside the PLU building in order to better configure the space usage for 
storage or other purposes. 

Analysis/Justification: 
The existing steam (and chilled water) distribution piping system, 
located in the old original central campus steam plant, now the Plant 
Utilities Building (PLU}, has been disturbed over time due to the use of 
much of this building as an ad-hoc storage space. Pipe insulation 
jacketing is damaged or missing, much of the old piping is deactivated 
and abandoned in place, and some of the valving appears to be fairly 
old. There is some old pneumatic controls and abandoned steam 
piping still in place but deactivated, and nothing is labeled. Filter 
boxes and other surplus material is stacked on and around the piping . 
Access is difficult. 

Sequence I Category: 

Improve Maintenance Efficiencies. 

Cost: 

SD-4: $125,000 
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EWU -Campus Infrastructure Renewal A~\ ~~tKEs~~!t'!~~~~- Proposed Mechanical Upgrades 
Buduetarv level Cost Estimates 

1/11/2014 
MSI# 14-01 

BJ: I.Snow 
STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMAR'/ 

Steam Plant 
SP-1: Replace Boiler #3 
SP-2: Install Boiler Feedwater Stack Economizers on Boilers #2 & #4 
SP-3: Upgrade Boiler Feedwater Pumps 
SP-4: Repair Rozell Heating Plant Boiler Stack 
SP-5: Upgrade Natural Gas Service From AVISTA 

Steam Distribution 
SD-1: Replace Utility Tunnel Steam Gravity Condensate Piping 

STEAM PLANT (SP) -

SD-2: Replace Utility Tunnel Electric Condensate Pumps with Steam Powered Pumps 
SD-3: Label Piping & Identify Branches & Valves - Repair Insulation 
SD-4: Upgrade Piping in PLU Building and/or Repurpose the Space 

STEAM DISTRIBUTION (SD) -

STEAM SYSTEM TOTAL -

Budget 
Cost 

Estimate 

$3,500,000 
$350,000 
$200,000 

Unknown 
Unknown 

$4,050,000 

$1,225,000 
$200,000 
$150,000 
$125,000 

$1,700,000 

$5,750,000 



MSI ENGINEERS 
MEULINK STAUFFENBERG,INC. 

EWU -Campus Infrastructure enew I 
Proposed Mechanical Upgndes 
Budgetarv Level Cost Estimates 

1/11/2014 
'MSI# 14-01 

Bv: B.Snow 
STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMAR't 

Unit Quantity $/unit Cost 

Steam Plant (SP) 

SP-1: Replace Boiler #3 

Demo existing Boiler #3 ea 1 $50,000.00 $50 000 
Demo exisisting power and controls ea 1 $25,000.00 $25,000 
Demo existing catwalks ea 1 $25,000.00 $25,000 
Demo existing boiler stack ea 1 $25,000.00 $25,000 
Demo existing boiler piping ea 1 $25,000.00 $25,000 
Remove portion of wall or roof for access ea 1 $25,000.00 $25,000 
New 40,000 pph 250 psi low NOX steam boiler ea 1 $1 ,500,000.00 $1,500,000 
Set & Install new boiler & crane work ea 1 $150,000.00 $150,000 
Update boiler foundations ea 1 $75,000.00 $75,000 
New boiler service catwalk ea 1 $75,000.00 $75,000 
New stack economizer ea 1 $75,000.00 $75,000 
New boiler stack connections ea 1 $50,000.00 $50,000 
New piping and valving connections . ea 1 $100,000.00 $100,000 
New naturgal gas piping ea 1 $25,000.00 $25,000 
New fuel oil piping ea 1 $50,000.00 $50,000 
New controls and instrumentation ea 1 $100,000.00 $100,000 
Power & electrical upgrades ea 1 $100,000.00 $100,000 
Rozell building wall/roof replacement for access ea 1 $150,000.00 $150,000 
Start-up, testing & trouble-shooting ea 1 $25,000.00 $25,000 
Commissioning & Licensing ea 1 $25,000.00 $25,000 
Central Control Wonderware updates ea 1 $17,308.00 $17,308 

Subtotal $2,692,308 
% 20 Design Contigency $538,462 
% 10 G.C. OH&P $269,231 

SP-1 -Total $3,500,000 

SP-2: Install Boiler Feedwater Stack Economizers on Boilers #2 & #4 

Demo portions of existing stacks ea 2 $15,000.00 $30,000 
New 25 kpph stack economizer ea 1 $35,000.00 $35,000 
New 47 kpph.stack economizer ea 1 $60,000.00 $60,000 
Install new stack economizers ea 2 $15,000.00 $30,000 
New/modified feedwater piping & control valves ea 2 $35,000.00 $70,000 
Control modifications ea 2 $15,000.00 $30,000 
Start-up & testing ea 2 $5,000.00 $10,000 
Misc. ea 1 $5,000.00 $5,000 
Commissioning ea 2 $5,000.00 $10,000 

Subtotal $280,000 
% 15 Design Contigency $42,000 
% 10 G.C. OH&P $28,000 

SP- 2 -Total $350,000 

SP-3: Uegrade Boiler Feedwater Pumgs 

Demo existing hot well transfer pumps ea 3 $500.00 $1,500 
New hot well transfer pumps HWP-1 ,2,3 - 7.5 hp ea 3 $10,000.00 $30,000 
New VFDs for HWPs ea 3 $3,500.00 $10,500 
Update piping & valves for HWPs ea 3 $5,000.00 $15,000 
New 50 hp boiler feedwater pump (add to ex. 3 pumps) ea 1 $15,000.00 $15,000 



New VFD for FWP - 50 hp ea 1 $7,500.00 $7,500 
Update piping & valves for FWP ea 1 $15,000.00 $15,000 
Misc. ea 1 $13,000.00 $13,000 
Control modifications ea 4 $7,500.00 $30,000 
Electrical connections ea 4 $2,500.00 $10,000 
Start-up & testing lot 1 $5,000.00 $5,000 
Commissioning lot 1 $7,500.00 $7,500 

Subtotal $160,000 
% 15 Design Contigency $24,000 
% 10 G.C. OH&P $16,000 

SP-3 - Total $200,000 

SP-4: ReE!air Rozell Heating Plant Boiler Stack 

Unknown - Requires Further Study ea 0 $0.00 $0 
Subtotal $0 

% 0 Design Conligency $0 
% 0 G.C. OH&P $0 

SP-4 · Total Unknown 

SP-5: Uegrade Natural Gas Service From AVISTA 

Unknown - Work to be done by Utility Co. ea 0 $0.00 $0 
Subtotal $0 

% 0 Design Contigency $0 
% 0 G.C. OH&P $0 

SP-5 • Total Unknown 



MSI ENGINEERS 
MEUUNK STAUFFENBERG , INC . 

EWU -Campus lnlrastructure Renewal 
Proposed Mechanical Upgrades 
Budgetarv Level cost Estimates 

1/11/2014 
MSI# 14-01 

Bv: a.snow 
STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMAR't4 

Unit Quantity $/unit Cost 

Steam Distribution (SD) 

SD-1: Replace Utility Tunnel Steam Gravity Condensate Piping 

Demo existing piping 
New 1-1/2" (Avg.) Sched. 80 condensate piping 
Pipe fitting allowance 
Insulation and jacketing 
Drip traps, valve sets, flex piping , etc. 
Expansion joints/loops 
Pressure testing , flushing & cleaning 
Misc. 

If 
If 
% 
If 

ea 
ea 
lot 
ea 

% 
% 

12,500 
12,500 
35% 

12,500 
40 
10 

15 
10 

SD-2: Replace Utility Tunnel Electric Condensate Pumps with Steam Powered Pumps 

Demo existing electric condensate pumps ea 10 
Install new pressure powered condensate pumps ea 12 
Modify piping and valving ea 12 
Start-up & testing ea 12 

% 15 
% 10 

SD-3: Label Piping & Identify Branches & Valves - Repair Insulation 

Label steam piping (1 label every 50 ft±) ea 500 
Label condensate piping ea 500 
Label chilled water piping ea 500 
Label Misc. piping lot 100 
Label & Tag valves ea 1,000 
Label/ID plaques for branch take-offs to buildings ea 50 
Repair misc. insulation & jacketing lot 1 
Repaint sections of pipe jackteing lot 1 
Valve tag schedule data base ea 1 
Repair/replace damaged or missing valve insul. jackets lot 1 

% 15 
% 10 

SD-4: Upgrade Piping In PLU Building and/or Repurpose the Space 

Demo & cap abandoned piping ea 
Replace gate valves with butterfly valves ea 
Reroute exisitng branch piping to free-up bldg space ea 

$5.00 $62,500 
$35.00 $437,500 

$153,125 
$7.50 $93,750 

$5,000.00 $200,000 
$2,000.00 $20,000 
$5,000.00 $5,000 
$8.125.00 $8,125 

Subtotal $980,000 
Design Contigency $147,000 

G.C. OH&P $98,000 
so-1 - Total --.,...$-1,"""22-s-'-,o-o-o 

$250.00 $2,500 
$7,500.00 $90,000 
$5,000.00 $60,000 

$625.00 $7,500 
Subtotal $160,000 

Design Contigency $24,000 
G.C. OH&P $16,000 

SD- 2 -Total $200,000 

$25.00 $12,500 
$25.00 $12,500 
$25.00 $12,500 
$25.00 $2,500 
$15.00 $15,000 

$200.00 $10,000 
$25,000.00 $25,000 
$15,000.00 $15,000 

$1,000.00 $1 ,000 
$14,000.00 $14,000 

Subtotal $120,000 
Design Contigency $18,000 

G.C. OH&P $12,000 
SD-3 -Total $150,000 

$5,000.00 $5,000 
$15,000.00 $15,000 
$25,000.00 $25,000 



Repair/reinsulate & label piping ea 1 $15,000.00 $15,000 
Misc. modifications lot 1 $25,000.00 $25,000 
Rework access catwalks ea 1 $15,000.00 $15,000 

Subtotal $100,000 
% 15 Design Contigency $15,000 
% 10 G.C. OH&P $10,000 

SD-4 -Total $125,000 



Reducing Scope 1 & 2 Emissions 

Executive Report 

ROZELL BUILDING 

The Rozell building contains the central heating and 
cooling generating equipment for the entire 
campus. 

HEATING PLANT 

There are five high-pressure steam boilers located 
in the central steam plant at Eastern Washington 
University. All are capable of firing off of natural 
gas and No. 2 fuel-oil. Boiler #1 is rated at 56,000 
lbs/hr, Boiler #2 at 25,000 lbs/hr, Boiler #3 at 
25,000 lbs/hr, Boiler #4 at 47,000 lbs/hr, and 
Boiler #5 at 89,000 lbs/hr. With the exception of 
boiler #5, which was installed and fired in 2003, all 
of the boilers are more than fifty years old-and 
some are more than sixty years old. Boiler #3 
broke down three years ago and it remains out of 
service to this day. Boilers #1, #3, and #5 have 
boiler feedwater economizers installed in their exhaust stack; Boilers #2 and #4 do not. Typically during the 
cooling season, only Boiler #2 operates. Boilers #1 and #4 operate during the shoulder seasons and Boiler #5 
operates during the peak months of the heating season. Boiler #5 is the only boiler with a low-nitrogen-oxide 
burner; the other boilers' burners should be upgraded to low-NOx burners as well. 

Condensate from the campus is pumped into a large tank in the lower level of the Rozell Building's boiler 
room. If required, make-up water is introduced into the system with the campus condensate. From this tank 
the water is then pumped to the De-aerator (DA) tank which is located in the boiler room. From the DA tank 
the water is then pumped into the respective boilers based on their need, using the dedicated floor-mounted 
feedwater pumps. These pumps are capable of pumping the water into the boilers directly, as in the case of 
Boiler #2 or Boiler #4 or into the economizers on Boilers #1 and #5. The boiler feedwater being pumped into 
the stack economizers must be under an elevated pressure in order to ensure it does not flash off to steam in 
the heat exchanger in the exhaust stack. After taking the heat out of the exhaust stack gases, the feedwater 
is then introduced into the boiler. 

The facility has three SO-horsepower boiler feedwater pumps, all taken from another system. These well-used 
pumps have had several seal and impeller failures, sometimes simultaneously, placing the entire feedwater 
load on the steam turbine pump-which can only operate when the minimum load is 20,000 lb/hr or greater, 
thus risking complete steam plant shut down. 
The methodology in which chemicals are introduced into the steam system should be analyzed as well, as this 
may produce significant savings in both energy and chemicals. 

COOLING PLANT 

The University's cooling system is comprised of three 1,000-ton, water-cooled Carrier centrifugal chillers and 
two 500-ton water-cooled Carrier Centrifugal chillers, producing a total cooling capacity of 4,000 tons. Each 
chiller has a dedicated primary chilled water pump and condenser water pump, as well as a dedicated cooling 
tower. All of the towers are induced-draft, open-circuit Marley cooling towers. The three 1,000-ton towers are 
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Reducing Scope 1 & 2 Emissions 
sized to deliver 85 degree water to the chillers, while the 500-ton towers were originally sized to deliver the 
water at 85 degrees as well. Due to age, the 500-ton towers can deliver only 88-90 degree water during the 
peak of the cooling season. 

The chilled water distribution system is a primary/secondary, variable-volume pumping system with tertiary 
pumps at the building or load source. There are three secondary system pumps that serve the campus loop. 
They are brought online/ offline based on being able to maintain 14 inches Water Column (WC) between the 
supply and return lines. Only one of the secondary pumps is controlled with a variable-frequency drive, while 
the other two have two-speed motors. For some reason, the tertiary pumps in the buildings or at the coils are 
only turned on when the outdoor air temperature reaches 85 to 90 degrees. Peak-season cooling is between 
2,300 and 2,400 tons. 

There are two plate-and-frame heat exchangers for free cooling. The older unit is approximately fourteen 
years old and has 300 tons of cooling capacity. The newer unit, installed by McKinstry in 2003, has a cooling 
capacity of 200 tons. Each unit has a one-degree approach. 

AIR DISTRIBUTION SYSTEM 
Rozell's office area is served by a variable-volume air handler with VAV boxes and hot water reheat coils. The 
unit is mounted on the roof of next to the cooling towers. Other constant-volume variable-temperature air 
handling units serve the boiler room and the refrigeration mechanical room. 
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Reducing Scope 1 & 2 Emissions 
Detailed Report 

EASTERN WASHINGTON UNIVERSITY/ROZELL CENTRAL PLANT BUILDING 

FIELD NOTES FROM PRELIMINARY ENERGY AUDIT - AUGUST 2010 

OVERVIEW 
The Rozell Central Heating and Cooling Plant building 
is a support services facility of Eastern Washington 
University and is located on the northern side of the 
EWU campus in Cheney Washington. A preliminary 
energy audit was conducted on all of the systems in 
Rozell. 

ROZELL CENTRAL PLANT BUILDING 

The Rozell Central Plant Building is a two-story brick 
building which was built in 1970. The latest upgrades 
and renovations were completed in the 2002 - 2003 
time frame. This is a 56,000 square foot facility which 
houses the Campus's Central Steam Plant and the 
central chilled water plant. It also houses the 
university's Construction and Planning Department, as 
well as the Director of Maintenance and the energy 
management office and Facilities Information 
Technology offices. Facilities I.T. is responsible for 
architecting and administering the support systems and server farm for all of Facilities and Planning. The 
Central Heating and Cooling Plants provide high pressure steam and chilled water to the Utility Tunnel System 
that basically brings the steam and chilled water to most buildings on the EWU carnpus. Condensate return is 
also brought back from the buildings on campus through the utility tunnel system. 

PREVIOUS ENERGY RETROFITS 

McKinstry has previously completed retrofits of the Rozell Central Plant building in 2003. At that time 
McKinstry installed a new 1,000 Ton Open Circuit, Induced Draft Marley Cooling Tower and its associated 
condenser water pump. McKinstry installed a 200 Ton Plate and Frame heat exchanger, and associated 
pumps, as well as automating the chilled water plant with Delta Digital Controls. McKinstry also installed a 
small cooling only fan coil for the UPS systems in the lower level mechanical room. Prior to that, a lighting 
retrofit was done throughout the building that saw all of the T12 fluorescent lamps and standard ballasts 
getting retrofitted with T8 Lamps and electronic ballast. The only area of Rozell that still has an opportunity to 
save energy on lighting is in the Boiler room itself, with the high bay lighting fixtures. 

HEATING SYSTEM 

There are (5) five high pressure steam boilers located in the central steam plant at EWU. All are capable of 
firing off of natural gas and No. 2 fuel-oil. Boiler #1 is rated at 56,000 lbs/hr, Boiler #2 at 25,000 lbs/hr, 
Boiler #3 at 25,000 lbs/hr, Boiler #4 at 47,000 lbs/hr, and Boiler #5 at 89,000. With the exception of boiler 
#5 which was installed and fired in 2003, all of the boilers range in age from 50 plus years old to 60 plus 
years old. Three years ago, Boiler #3 had significant issues which caused it to shut down and to this day it has 
not been brought back on line. Boilers #1, #3, and #5 have boiler feedwater economizers installed in their 
exhaust stack; boilers #2 and #4 do not. Typically during the cooling season, only boiler #2 operates. Boilers 
#1 and #4 operate during the shoulder seasons and boiler #5 operates during the peak months of the heating 
season. Boiler #5 is the only boiler with a Low NOx Burner. The other 4 boilers would be excellent candidates 
to have their burners swapped out with Low NOx Burners. 
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Reducing Scope 1 & 2 Emissions 
Condensate from around the campus is pumped into a large tank in the lower level of the Rozell Building's 
boiler room. If required, make up water is introduced into the system with the campus condensate. From this 
tank the water is then pumped up to the Deaerator tank which is located in the boiler room. From the DA tank 
the water is then pumped into the respective boilers based on their need using the dedicated floor mounted 
boiler feedwater pumps. These pumps are capable of pumping the water into the boilers directly, as in the 
case of Boiler #2 or Boiler #4 or into the economizers on Boilers #1 and #5. The boiler feedwater being 
pumped into the stack economizers must be under an elevated pressure in order to ensure is doesn't flash off 
to steam in the heat exchanger in the exhaust stack. After taking the heat out of the exhaust stack gases, the 
feedwater is then introduced into the boiler. 

Currently Eastern Washington University has (3) three 50 HP boiler feedwater pumps, these pumps were 
taken from another system to be used for the feedwater system. As a result of making use of these (3) three 
used pumps, there have been several seal and impeller failures which has resulted in simultaneous outages in 
all (3) three pumps. This has placed the entire feedwater load on the steam turbine pump, a pump that can 
only operate when the minimum load is 20,000 lb/hr or greater, thus placing the steam plant at risk of being 
completely shut down. 

The way chemical is introduced into the steam system should be analyzed. It has been McKinstry's experience 
that this usually leads to significant savings from an energy perspective as well as a capital dollars 
expenditure on less chemicals. 

COOLING SYSTEM 

The university's cooling system is comprised of (3) 1,000 ton water cooled Carrier centrifugal chillers, and (2) 
500 ton water cooled Carrier Centrifugal chillers. In all there is a cooling capacity of 4,000 tons. Each chiller 
has a dedicated primary chilled water pump and condenser water pump, as well as a dedicated cooling tower. 
All of the towers are induced draft, open circuit Marley cooling towers. The three 1,000 ton towers are sized to 
deliver 85 degree water to the chillers, while the (2) 500 ton towers were originally sized to deliver the water 
at 85 degrees as well. The age of the (2) 500 ton towers and their ability to reject heat to the atmosphere has 
deteriorated through the years and are only able to deliver 88 to 90 degree water during the peak of the 
cooling season. 

The chilled water distribution system is a primary/ secondary variable volume pumping system with tertiary 
pumps out at the building or load source. There are three secondary system pumps that serve the campus 
loop. They are brought on/ off line based on being able to maintain 14 in. WC between the supply and return 
lines. Only one of the secondary pumps is controlled with a VFD, while the other 2 are 2-speed motors. For 
some reason, the tertiary pumps in the buildings or at the coils are only turned on when the outdoor air 
temperature reaches 85 to 90 degrees. 

According to the Plant Supervisor, Kevin Beckwith, told McKinstry that the largest cooling load that the plant 
personnel see during the peak of the cooling season is approximately between 2,300 tons and 2,400 tons. 

There are 2 plate and frame heat exchangers for free cooling. The older of the 2 is approximately 14 years old 
and has 300 tons of cooling capacity while the newer of the 2 that McKinstry installed in 2003, has a cooling 
capacity of 200 tons. Each plate and frame heat exchanger has a 1 degree approach. 

AIR DISTRIBUTION SYSTEM 

The ventilation system serving the office area of Rozell is comprised of a variable volume air handling unit 
with VAV boxes with hot water reheat coils. This unit is mounted on the roof of the Rozell Building next to the 
cooling towers. 

REDUCING SCOPE 1 & 2 EMISSIONS 
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Reducing Scope 1 & 2 Emissions 
SEQUENCE OF OPERATIONS 

1. The VAV AHU operates 24/7, and is controlled with Staeffa Digital controls. No night setback or start/stop 
controls. 

2. There is no morning purge, morning warm-up/ morning cool-down. 
3. It is not known if the air handler has economizer controls or not. 

AREAS OF INTEREST 

1. Boiler Feed Water Pump Retrofits. 
2. Retrofit #3 Boiler that is sized to deliver 40,000 lbs/hr of high pressure steam. 
3. Install Boiler Feed Water Economizers on #2 and #4 Boilers. 
4. Install Low NOx Burners on Boilers #1, #2, and #4. 
5. Retrofit the high bay lighting fixtures in the boiler room with T5HO fixtures. 
6. Install VFDs on the chiller compressors, and on the (3) 1,000 ton cooling towers. 
7. Install (2) new Cooling Towers with VFDs, sized to deliver 75 degree water during peak loads. 
8. Swap out the (2) 2-speed motors with inverter duty ready motors and pumps and control them with 

VFDs and map them into the Delta Digital Control system. 
9. Examine the feasibility of adding another 1,000 Ton Water-Cooled Chiller and corresponding cooling 

tower with' associated pumps. 

REDUCING SCOPE 1 & 2 EMISSIONS 
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Efficient & Sustainable Campus Systems 

Executive Report 

3. campus Infrastructure 

A. eon.ER Pl.ANT (810,,MASS/81()..DlESEL) 
A ctet-.lled dercnptlon of the centrll heaUnf and cool~ng ptent eq1,1tpment Is ln tM pag• 17•18 Roatl 6ulkitng 
descrtptlOn. 

1. eouer Pllnt eiomess/etodleMt Fuel Swttchlng 

McKlnmy evaluated the fNstblf,ty of swltdllng to 8'0"MaH/Bio•Ollesel as e s.condery fuel sourea for the 
e,dsttng boHus ln the centret ptant, consrdertng • number of factors IA the process: 

H. Puel Sauret Relleblllty - The Nltablltty or the fuel source Is hl9h. Contracts for \'he fuel are 
usually a VHr ln hlngth. We evaluated two local Bio-Mass/Bio .. CIIMI tu.I supplitn In ustem 
WaShln9ton. At th• time of study, the price of IMo•M&ss/810,,,~ fuel was tower thin for #2 
fu•I oil but higher than for natura1. 9as. TM BTU content per gallon on avera,gt renges 
behMln 12.s.000 to 130,000 aru, per pllon for 810-Dlesel end 135.000 to 137,000 BTUs p1r 
g1Uon for 8$0,,Maa. 

m. To accomrnocf.lt1t the new fuel we would remove and dfspose of ttt. old bunker on tank and 
astodat.a futt llnes, and M would either convert or rtplace the boit.r b\lrMl'S to bum the 
MW futt. 

B. UPGRADES TO THE EXISTING CENTRAL STEAM Pl.ANT 
Given Eastern Weshlngton University's 9rowth plans, Md<ln:stry rtc0mmends further analrsls to determine th• 
Un1wr'1ty#s ful-ure net6s for stam pfant capactty .• As dmlled' In Tablt 2, w• suggest several plant 
1mpNwtmentt: 

I. Install boiler teedlwattr economizers on Bolian #2 and #4. 
n. R.-ac. #3 80lftr with a ne\'I, mon •fficitnt bol er. 
m. Replace the burners on #1, #2 and #4 with low~nttrottn~oxfde bumers. 

C. CENTRAL CHILLED WATER PLANT 
The central dlllled water pt.,nt bas 4,000 tifflt of mechanal cooUng eapadty and· enothtr 500 tons of free 
<.'OOllng capadty throu,h two plate-and·freme hut exchangers. According to plant persoMel the peak loed 
dunno th• eoollng SN.son on the central ehtHed wai-.r plant 1, between 2,300 and 2,4<>0 tons. 

The ehtlters and th•Jr c:iorrespmcflng eoollng towers vary In ege. 'Th• thrrM tiOOO•ton dlf;Uen, two soo-.ton 
chlllers and their ress,ec:ttve coollng tow•rs we,- all Installed tn 1"6. 'i"he third t,OO0•ton cooling tower was 
installed In 2003, -,,d th• two SOO•ton coortng towers went Inst.ailed over 25' YHrt •· Both SOO•ton coding 
towers heve, out.ilvt4 ttfftlr uNful semce llves end ere becornll\9 lnefftdent. 

o. UPGRADING THE EXISTING CENTRAL CHILLl!D WATEI\ PLANT'S EfftClENCY 
At. outflntd tn a«0mpanyin,g Tabi. 3, th.,.. arw saveral dear option& to lmprov• the Chltltd wat•r plant·s 
efflcRncy: 

t. Jns:ta11 verlable•frequtncy drives (VFDs) on thl! cntlltr compl'1$$0rs and <00flng tower fans. 

EPIOMf l SUSTAl""81.£ c»ll'tlS SYSTEM$ 
tM'l'lM WASolU!CTOl'f bfiMUITY I !IIDGY mx .. SUSTIJNUilUff ll!f'OllT 



Efficient & Sustainable Campus Systems 
n. fl.e,lace the twoA.speed chlHtd water pumpe wrth two new pumps and Vf'Os on the system loop. 
tH. bpl•ct both SOO--ton towers wltll ea,ergy--«fflclent, open-dra.ilt. lnduced .. dra,ft, VFO•tqulppec[ 

cooling towffl Sl2N to dlllv.r 75•dttrM w•t•r at p•ak condltiOM. 

E. ADDING CHILI..ED WATER CAPACm 
Afar :study,. lt appers thet expanding the exttttng chUltd watu ptant would be preferabl6 to bulknrtt a second 
one on campus, Although the lhitventty's plens to build Science 1 and Sdettce 2 wtll lncruse chilled water 
needs, some of that new demand wllt be offset by effldeney Improvements In other buUdlng5 as thty 
remodeled_, svc:h as d'le Sctence 8ulldlng, whtN. much can be done to reduce the c00Un9 load. 
Further study IS needed to accurately gauge future demand, but our ,n1ttal ntc0mmendat1on ts to enlarge the 
exlsttng c.ntnl plant, adding another 1,000 ... ton water~led centrlfupl chiller, a 1,000 .. ton coolin, tower 
aftd their assoelated pumpt. ""-- costs are pl'IHftted In Tabt. 3. 

F. ADDING A THERMAL STORAGE TANK "" Atttiough the need for a thermal sb,rap tank has been 
studied, more tnformatton £s netdtd before recommendations can tNt made. 

In t:lme, a tMrmel storage tank mav prove wortttwhlle, edd1n9 coollng eepadty and lmprowtng the chilled 
water system's tfflctenq,. USlng the thennel storage tank es a primary source of cooling during the clay, wtllle 
shutting down or Nduclng use of chlll•rs, ls • very emu1y--.ffldMt w•v to mMt the Unlvef$tty's coollng 
n_Mcb, rn tnts sc.nar1o, the gnk ects ltke a larger chllled wat...,. battery, chlrgln.g during night when the eost 
to produce power S. lest, However1 the uttllty ,..te that eastem W1Shlngt0n Untversltv pays Is not ratdleted as 
tn other r19lons, whtdl ntduees the lncenttve to build such a system-making cost vanabtes In site Hfeetton alt 
the "'°,_ tmportant. For the,e rNsons1 fut\tt.er study would be wlH. 

EFFIOOO ii SUSTAtrWU c»r.'tJS S'fSTEMS 
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Efficient & Sustainable Campus Systems 
Detailed Report 

Eastern Washington University/Campus Infrastructure 

OVeRVlfW 
This section of the report Is dadlcated to Eastwn Washington Umvtarslly's central huting and coollng plant. 
Meet of b buildings Ind faeilM>ff on CltnpUS Int Mr'Vtd by U.. central heating and 000Hng plant. A 
pnllmlnary 11'1111'9'f audit was conducmd on August 18, 2010 by MicKtnstry. 

ROZELL CENTRAL PLANT 
Ste wrtte up In section 2 under Roitfl SUUdlng. 

PREVIOUS ENERGY RETROFITS 
MCKinstfy reb'ofttt«l h exilstlng boner r.tc.twat.r pumps ·wtith new vertlcaf turbine fftdwabtr pumps 
conb'ohd with Var1ab1e Fl'eq\ltl'IC'f Drlvff. The dr1~ and pumps wm be controlled tllrwgh tti. 
AB8/Wonelerw..-. COntro1 Svct,am. 

BOILER PLANT BIOMASS/810.DlESEL FUEL SWITCHING 
Mct<lnstry eveluated the ftestbllltr of swltdtlr.g to blomaa/blodleMI as a seeonct.ry fuel source for ttt. 
ex.,n9 bollers tn the centr1t plant, consfdetln,; • ft\lmber of f'Ktors In the procen: 

• Fual source Rtlhtblllty -111• rallablllty of h fuel source IS high. contracts for the fuel are usually a 
yer tn length. We •veluated two local blomast,/beodleset fuel suppller.s In eestem W•shlngton. At the 
ttme of study" the price of blomut/blod.._f fuel was low.r than for #2 fuel OIi but higher thin for 
natural gas. lh• BTU content per galron on average rantu bltwNn 12s.ooo to 130,000 BTUs pv 
gellon fof blodleset and 135,000 to 131,000 81'Us per 911km for blames,. 

• To accomrnodlto thtl rww fue1 we wou1d remove and dtspote of th• old bunker on t.lnk and aNOdilted 
tu.I Sines, al\ld we would either convert or repNa the boller bumers to bum ~ new fuel. 

we aune,t further studv, as blo•fuets: could red.uce both carbon emlss.ions 1mc:f fuel costs. Howev.r, the latter 
depends upon further dtscusslon wmt blc.rfuel suppllell, who hlstst on conftdentr.llty -19reemtnts from 
Mct<lnstry personMl before committing to~. If EWU ts lntarestltd, we will ba men than happy to oblasn 
ftnn fuaf quotH. 

UPGRADES TO THE EXlSTtNG CENTIW.. STEAM PLANT 
Given EWU's growth plans, Md<lnstry recommends further enelvsts to determine the unlv•r'Jky's futunJ needs 
for stftam plant capacity. Thi Faeiltty Improvement Musuru dttall•d 11, Tabla 4.2 ntpreMftt lmprov•ment:s to 
tM plant as it ltends today: 

• ln$taU bolJer feedwate:r economlnrs cm 8ollers •2 and #14. 

• Rtplect #3 Bolltr wH:ti • new, mo.-. effla•nt boner. 

• l\eplece the burners on *l, ~2 end #4 with t..ow•NOx bumers. 

CENTRAl. OtllJ.EO WATER Pl.ANT 
The centr,e;I c:hllt.ct weter plant his 4,000 tons of mediankal ir:oollng capadty and another SOO tons of fNe 
cooling cap,adty U,l'O\lgh two plabt-.ncMr•me heat exchangers. Aceordlng to plant pe"'°",net the peak IQad 
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during the coollng seeson on the central eh11ted water plant ts betwNn 2,300 end 2,400 ton,. 

1he r:hllten and thefr carrn,ondlng eoottng towers v•ry in ege. The three l,OOCrton ehHlers, two soo--ton 
chlllers end their m,ec:ttve coollng towers were ell tnstelled tn t 996. n.. third l,000 ... ton eoollng tower was 
lnstelfed in 2003t Md the two- SOIMon eoollng -.... we ... lnst.llect over is YNf'S. •· 8oth SOH'on towers 
tMve outlived their \lffft.lf service Uva and ere beeomtn, lncrwsln9ty energy tneffldent. Their original deslgn 
ca11td for the towers to deltvw 85 cre,ree water back to thltr ,,.,,_cttve d'IIOlrs. CUrrenttv In their e,clstlnt 
condition th-V are onty able to supptv 88 dtgrM. water back to the chlllffl. 

MCl<instry bellews tbent .,. many ways to improva the d'idlncy of tM chlllad water plant end to add 
cepadty In the futur.: 

UPGRADING THE extmNG CENTRAL CHILLED WATER PLANT'S EFFICIENCY 
Id. outfined 1ft Tebfe 4.2, ewu hit several deer options that could make the ehlfttd water ptent more efflctent: 

• lnst-11 VFOs on tlM dt lier compressors and coollng tow.r fens. 

• a-,r.c. tlh• two-spe•d chilted watar pumps with two new pumps and VFDs on th• system loop. 

• Repr.ce both SOO•ton towers with tMl'fV .. effldent, open-dn:uit, lndueed-dreft , VFO•«tulpped t:OO!Ang 
toweq sized to deliver 1S◄tt,.• water et peak conditions. 

AODlNG CHILLED WATER CAPACITY 
After further study, Hc1Clnstry condudes that expanding the existing cblll6d water pt.ant woutd l>t ,,.,.,_bit to 
bulld&ng • NCOftcl end ,_,.raw chilled water plant somewhere on_,. south $1de of the campus. Althovgh tbt 
un1"r,tty's ptens to build Sdenee 1 ~nd Sdence 2 wllt lncrea• 0.. overeH d\1lled weter load, some of that 
new amend wlll be offMt by effldtncy lmprowrnents In other buildings as thay oet ,.modeled Incl upgradtd 
with .._rgy dlct•nt symms. 

Fuf'tl\er s.tudy It IIMIMd to acoumtfy gauge future, H.ITNlnd, but our inttlat nacomm«'!dttton 1, to •nllrg• tf'I• 
exlstfcng ctntn1 plant, addfn9 another t,OOO•ton water-cookld centrifugal chiller, • 1,000 .. ton coottno tovter 
and their assoelated pumps. 1hHe com.,. ptHenlN In ~ Table 4,2 tor this section. 

ADDING A THERMAL STORAGE TANK 
Although McKtn:stry studied the n..cl for a thermal storege tank, we do not believe wt" yet Mve enough 
tnfonnatlon to Juct,e Its practlcahty, so we ncommend further analysis if ewu ts lntentlted. McKtnstry has 
englnMrtd and butlt this kind of svst•m befoN et universities ln the P«:fflc Northwest, end can certainly pJen; 
englnMr end bulld this If the urlverslty so chooses. However, costs. very ct.pending on the: site chosen and the 
sb work requ1Nld, as such, the coat estimatl l'Aft9H have not yet bNn esttffi.eud. 

In tlmt, a tMrmal itOt'IG• tank rnay prov• worthwhH• for ewu by tcldlnt COOiing capa,ctty and •nargy 
effkttncy. us1no tM thermal storage tan1t as • prtrnary MVl'CII of COOiing crunng tNt day. whlkt shut.tint down 
M tfeludng UN of chll .. t"$, Is • v•,ry .,_rgy .. .mc1en.t w•v to mMt the unlwrsity~s cooling nMds. However. tM 
utility rate that EWU pays 11 not ratchltad as In ot'h6r regions of the country. whkh nducts tho lnctntlve to 
build such • systtm-maldng cost variables ~n stbl a.tection an tM MON imporwit. For these reasons, 
Mcl<instry ...com!Mflds furthet study, 
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INTRODUCTION 

The following report summarizes the evaluation of the Eastern Washington University, EWU, 
Central Campus Chiller Plant and Campus Chilled Water Distribution piping system with 
regard to current configuration, condition, capacity, and opportunities for expansion to serve 
future facilities as envisioned under the 2013 Comprehensive Campus Master Plan. 

The goal of this steam system evaluation is to identify deficiencies with the present campus 
wide infrastructure that should be corrected or upgraded, in order to support the ongoing and 
long term growth of the campus. This report contains recommendations (potential projects) 
for correcting the noted infrastructure deficiencies, along with corresponding rough order of 
magnitude cost estimates for these upgrades, in order to assist EWU in putting together their 
capital funding requests for the upcoming biennium. 

Replacement schedule based on system age. 
Modification/expansion required to accommodate master plan. 
Modification/renovation required to provide operational efficiencies. 
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EXISTING CAMPUS CHILLED WATER SYSTEM 

Rozell Central Campus Chiller Plant 
The Central Campus Chiller Plant is located in the Rozell facility at the north end of campus. 
The chiller plant furnishes chilled water at approximately 45 deg. F, to the majority of the 
campus building through a network of underground tunnels and shallow utilidors, to provide 
for the space cooling and air conditioning needs of the campus facilities. 

There are five (5) water-cooled centrifugal chillers located in the lower level of the Rozell 
Central Plant. These chillers were installed in 1996 as part of a major plant upgrade. All 
chillers utilize environmentally friendly R-134a refrigerant. 

Chillers 

The Rozell Central Campus Chiller Plant consists of the following five, centrifugal type, single 
speed, water-cooled chillers: 

Chiller# 1 

Chiller# 2 

Chiller# 3 

Chiller#4 

Chiller# 5 

Carrier Model 19 XL 50534 93CP 
Water-Cooled, Centrifugal, R-134a 
500 Tons 
Built 1996 

Carrier Model 19 XL 50534 93CP 
Water-Cooled, Centrifugal, R-134a 
500 Tons 
Built 1996 

Carrier Model 19 EX 3133-736DK621 S 
Water-Cooled, Centrifugal, R-134a 
1,000 Tons 
Built 1996 

Carrier Model 19 EX 3133-736DK621 S 
Water-Cooled, Centrifugal, R-134a 
1,000 Tons 
Built 1996 

Carrier Model 19 EX 3133-736DK621 S 
Water-Cooled, Centrifugal, R-134a 
1,000 Tons 
Built 1996 

Total Plant Capacity: 4,000 Tons 

Cooling Towers 
Each chiller is coupled to a dedicated matching cooling tower. The plant cooling towers are 
located on the roof of the Rozell Central Plant. The two smallest towers are original, pre-
1996 upgrade vintage, while the two of the other three larger towers are from the 1996 
expansion, and one of the other larger towers was installed in about 2009. 
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The cooling towers for the central plant consist of two (2) original vintage, 500 ton capacity 
towers and three (3) newer, 1,000 ton capacity towers. All the cooling towers are open type 
design with induced draft, draw-through propeller fans. Fan motors are all 2-speed type for 
some capacity control. 

Free Cooling Heat Exchangers 
The chiller plant is equipped with two (2) plate & frame type heat exchangers that provide 
partial cooling capacity to the chilled water distribution piping system during shoulder 
seasons, before the chillers are energized. These heat exchangers are located in the lower 
level of the Rozell plant, near the pump gallery. Each free cooling heat exchanger is coupled 
to a cooling tower, in order to provide for indirect heat rejection from the campus chilled 
water loop, during mild weather, without having to operate the plant's compressorized 
chillers. 

One heat exchanger has a nominal_ capacity of about 300 tons and was installed in about 
1998. The other heat exchanger has a nominal capacity of about 200 tons and was installed 
in 2003. Each heat exchanger is designed with a 1 deg. F approach. Total free cooling 
capacity is 500 tons. 

Chiller Plant Pumps 
Pumps for the chillers and the cooling towers are located in the lower level of the Rozell 
Central Plant. Condenser water (tower loop) and primary chilled water (evaporator loop) 
piping for each chiller-tower pair is provided by dedicated single speed pumps. The 
condenser water pump motors are furnished with soft starters. 

The chilled water distribution system is configured at the central plant level as a Primary­
Secondary pumping system. The primary chilled water pumps produce flow through the 
individual chiller evaporator barrels. The secondary chilled water pumps produce flow to the 
campus chilled water piping network that serves individual buildings. There are three (3) 
secondary chilled water pumps that supply the campus loop. Two of these pumps have 2-
speed motors and the third pump has a VFD drive for capacity control. 

The various campus buildings generally utilize tertiary chilled water pumps to supply the 
cooling coils and other cooling loads at the building level. In some cases the buildings are 
decoupled from the campus loop with a plate & frame heat exchanger. 

Chiller Plant Auxiliaries 

Water Treatment Equipment: The chemical water treatment equipment for the open cooling 
towers plant is located in the lower level of the Rozell plant. Dosing pumps and monitoring 
devices provide chemical feed of corrosion inhibitors, biodides and PH maintenance. Make­
up water is pre-treated through an ion exchange water softener plant. The campus chilled 
water distribution loop utilizes plain water, rather than a glycol-water anti-freeze solution, 
which therefore requires that the building system HVAC air coils be drained in the winter. 
The chilled water distribution system is also chemically treated with corrosion inhibitors and 
PH controllers. 

Chiller Plant Operation 

The several chillers, and their corresponding cooling towers and pumps, are manually staged 
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on and off by the plant operators depending on weather conditions and campus cooling load. 
The chillers are rotated in service based on run times. 

Chilled water is generally produced and delivered to the campus at about 45 deg. F. Chilled 
water return water temperatures vary with load and flow rates, but at times are as warm as 
about 64 deg. F (a 19 deg. delta T for the campus). 

The cooling season generally runs from May through mid October. During the shoulder 
seasons, when cooling loads are light and the weather is mild, the free cooling heat 
exchangers are utilized to provide campus loop cooling, before the chillers are energized. 
Mechanical cooling (chillers) is generally needed whenever the outdoor air temperatures 
climb above 60 deg. F or so. 

Chilled water is delivered to the campus using any number of the three (3) secondary chilled 
water pumps, depending upon load demands. The largest pumps is rated at about 2800 
gpm and is run with a VFD drive at a variable speed/flow to maintain a differential pressure 
between the campus supply main and the campus return main of about 15 psig (34 ft hd). 
The other two secondary chilled water pumps are each 2-speed pumps, rated at a nominal 
1100/700 gpm. These pumps are staged on as the campus demand increases and are run 
in conjunction with the VFD drive pump to maintain the differential pressure in the campus 
loop. 

During the winter months, the campus chilled water distribution system is still circulated, but 
at a greatly reduced flow rate, in order to help keep the distribution piping and valves free 
from corrosion using the inherent chemistry protection provided by the treated chilled water 
flow. There are several valved bypasses located at the ends of the tunnel distribution 
system, that are opened in the winter to help maintain total network circuit flow paths. 
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Campus Chilled Water Tunnel Distribution System 
General: 

The chilled water is delivered to the campus through a piping network that is located mostly 
within an accessible (walkable) underground concrete utility tunnel, that provides a loop 
around the campus to serve all the major academic & some hall buildings. 
Chilled water supply and return piping systems distribute out from the Rozell central plant, 
through the tunnel network and into the building mechanical spaces. In certain limited cases, 
the connections from the main tunnel to the buildings, is through shallow, non-accessible, 
concrete utility trenches, referred to as utilidors. These utilidors generally follow surface 
sidewalks, and pipes can be accessed by removing the lids of the utilidors if necessary. 
There are a few instances of direct-buried piping connections from the tunnel to a few of the 
older buildings. 

Chilled water supply to each building is generally routed to the various HVAC system air 
handling unit and other cooling system coils that are distributed throughout the building. 
Most air handling unit coils are provided with dedicate tertiary pumps, that provide a boost to 
the chilled water flow from the plant and help to maintain good heat transfer through the 
coils. Control valves at each coil regulate the amount of cold, 45 deg. F, chilled water from 
the central plant, that is consumed by the coil. Warmer return chilled water then exits the 
building where it returns to the plant via the same utility tunnel network. Depending upon the 
weather conditions and the type of HVAC system control strategy employed, the coil tertiary 
pumps are not energized until hot weather, and instead the cooling coils derived their flow 
from the central plant pumps. 

Pipe Materials & Installation: 

It is understood that the chilled water supply and return distribution piping system lines, are 
constructed of Sched. 40 steel piping. Piping smaller than 2" size is generally threaded, 
while all piping larger than 2" is welded. Valves are installed with flanges while expansion 
joints are welded in the pipeline. 

The chilled water piping is generally mounted on support stands off the tunnel floor, with 
supply and return lines run on opposite sides. In some cases the piping is installed on steel 
framing, in common with the steam piping, with roller supports, spider alignment guides and 
in line expansion joints where necessary. Anchors are generally tied directly in to the 
concrete walls. All the chilled water piping is insulated, mostly with fiberglass insulation, with 
jacketing that varies from coated paper ASJ type, to PVC to corrugated metal, depending 
upon location, age and service locations. 

Configuration: 

The chilled water distribution piping is configured in a looped manner around the majority of 
the campus buildings. The west-side loop (known as the HPE loop), exits from Rozell and 
travels south, parallel to Washington Street, along the edge of the Woodward Field parking 
lot. The east-side loop (known as the Rozell loop), exits from Rozell, travels east along 
Cedar Street, turns south to the PUB, bends to the SE to Tawanka, turns to the SW and 
continues through the central plaza to the Art Complex. Just north of the Communications 
Building, the east and west loops join together. 
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There are several notable sub-branches that come off of the looped main: 
HPE Complex Branch 
CEB & Cheney Hall Branch 
WSP & Archives Branch 
Huston & Sutton Branch 
Senior & Kingston Hall Branch 

The looped configuration of the chilled water main piping allows the chilled water system to 
be back-fed from either direction, in the case of maintenance or repair work on any section of 
the piping. Most pipe branch take-offs have isolation valves on both sides of the branch 
piping, which allows feed or isolation to occur on either side of the take-off. This provides 
great flexibility and allows most of the campus to be supplied with chilled water during 
service shut-downs on limited sections. Without a looped system, everything downstream 
from the shut-off point would otherwise be without service. 

Access: 

Access to the utility tunnel is provided in a number of locations. The main entrance, and the 
beginning of the tunnel, starts in the lower level of the Rozell Plant. Most other major 
buildings that are connected to the full size tunnel have basement or lower level mechanical 
rooms with doors that access the tunnel. At a few points along the tunnel route, there are 
stairway, with doors and surface structures for access or exiting. The original tunnel system 
also had some manholes with ladders, and a few ventilation turrets with access lids. Most of 
the manhole lids are sealed or rusted closed. 

Age: 

The utility tunnel, as well as most of the chilled water (and steam) distribution piping, was 
constructed in the early 1970s, along with the construction of the new Rozell Central Plant. 
This plant, and the utility tunnels, replaced the original steam plant (now the PLU bulding) 
and older direct buried steam distribution system. The tunnel has been expanded over the 
years to connect new buildings or sections of the campus as growth occurred. Most of the 
piping in the tunnel is therefore over 40 years old. 

Condition: 

Despite being over 40 years old, most of the steam supply and condensate return piping 
systems are in very good condition and have been well maintained. An end-to-end survey of 
the utility tunnel was conducted and all main branches, tees and major features were 
photographed for documentation as part of this report. 

Most of the main and branch chilled water shut-off valves are butterfly valves with worm gear 
operators, which give excellent performance and help to extend the life expectancy of the 
system. Chilled water leaks at valves and fittings are virtually non-existent within the tunnel. 

Insulation jacketing on the piping and valves was mostly intact and in good condition. 
Damage due to maintenance or water intrusion appeared minimal. 
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Capacity: 

As part of this analysis, at chilled water system flow model was created for the entire campus 
chilled water distribution system (see analysis below). This model used information about 
the existing connected chilled water (air handling unit cooling coil loads in each building) and 
existing chilled water pipe sizing information, to develop a dynamic tool to help understand 
chilled water flow paths through the looped system, and to determine pressure losses from 
the Rozell Plant to the remote ends of the distribution system. 

The main chilled water supply and return line exit from Rozell as 16" pipes. At the main 
junction just south of the plant the west (HPE) loop reduces to 12" size continues all the way 
down t the junction at the Art complex, where it reduces to a 1 O" pipe up to the east branch 
tee near Patterson Hall. The east (Rozell) loop stays at a 16" pipe and continues to a point 
just past the PUB branch, where it reduces to 12" pipe up to tee junction past Patterson. At 
this point the 1 O" pipe runs south to JFK Library and to the north and east to the PLU 
building. 

See the discussions and analysis in the flow modeling section for recommendations relative 
to pipe size and capacity. 

Life Expectancy: 

Based on the observations of the tunnel-wide survey conducted for this report, it appears that 
the chilled water supply and return piping is in good condition, and without evidence of 
failures or major leaks. Reports from the EWU maintenance staff indicate that when the 
piping has been opened for new branch tie-ins or valve work, that the interior of the piping 
does not show undue corrosion or pitting. Although the majority of the main loop piping is 
over 40 years, it is reasonable to expect another 15 to 25 years of service life, assuming the 
same level of care and maintenance in to the future. 
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CAMPUS CHILLED WATER SYSTEM FLOW MODELING & 
CALCULATIONS 

Purpose & Goals 
The existing EWU campus steam distribution system was modeled using commercial flow 
modeling software, in order to help evaluate and understand existing flow pathways though 
the campus loop, chilled water main pipe velocities and drop-off delivery pressures to 
individual buildings. Several models were created to look at various flow demands in order 
to help determine if the existing chilled water distribution system has the capacity to handle 
future campus growth. 

Methodology 
Using the computerized flow modeling software tools, and schematic plan representing the 
campus steam piping network was created. This plan was then populated with information 
regarding existing pipe sizes, pipe lengths, valves and fittings, in order to give an accurate 
representation of the system geometry. 

Next, the various campus buildings were connected to the model as individual building 
chilled water flow demand points, representing the sum total chilled water gpm flow demand 
for each building. Each building was simplified in to a single chilled water flow demand point, 
in order to avoid creating an overly complex and confusing network, which would otherwise 
be the case if all the down steam piping, pumps and individual coils were added to the model 
for each building. Each building flow demand point was given a nominal pressure drop of 5.0 
psig at design flow rates, in order to represent the pressure drop of valves, fittings and other 
building entrance conditions. Automatic control valves were added in to the model for each 
building to provide for flow limiting and to allow for diversity to be adjusted. 

Chilled Water Load Data Source 
Available construction drawings for each building were pulled from the EWU drawing library 
and chilled water coil capacity and flow data was extracted from these plans. Cooling coil 
data provided in the 2009 Dumais-Romans EWU Campus Chilled Water System Study was 
also used in this report. Allowances for future building chilled water loads were provided by 
EWU based on pre-design information, or, in the case of the future cooling for the 
modernized residence halls, based on an estimate of 500 sq. ft. per ton. 

Diversity 
Utilizing only the sum of the total connected design peak chilled water demand for all 
facilities simultaneously, does not take into account the actual dynamics of building 
occupancy and weather variations, and results in an unrealistically high demand on the 
Central Campus Chiller Plant. For example, occupancy levels often don't reach 100% and 
can therefore reduce the demand for air conditioning. On a larger scale, peak demand in a 
given building is often balanced by a reduction in demand in other facilities as students 
migrate from the dorms to the classrooms, offices and gyms. This 'diversity' results in an 
overall demand reduction on the expected central chiller plant. 

According to the EWU operations staff, the historical peak campus cooling load is 
somewhere between 3,500 tons (per Dumais & Romans in their 2009 Campus Chilled Water System Study) and 
2,500 tons (per McKinstry in their 2012 Energy Efficiency & Sustainability Report). In our interview with the EWU 
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staff, they reported a historical peak cooling load of about 3,000 tons, which is the value that 
is used in our analysis. 

Based on a total campus connected chilled water load of approximately 5,748 tons, the 3,000 
tons represents a diversified load of 52% (of total campus load). Based on a chiller plant 
total capacity of 4,000 tons, this represents a 75% load of plant capacity. 

For chilled water system flow modeling purposes, the diversified peak historic chilled water 
load was modeled at 50% of peak connected capacity. 
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COMPUTERIZED CHILLED WATER SYSTEM FLOW MODEL 

Modeling Software 
Pipe-Flow Professional, Version 12 (2014) by Engineered Software, Inc., was used to 
construct a computerized steady-state flow model of the steam distribution system. This 
software utilizes the Darcy-Weisbach formula with Bernoulli's theorem along with an 
extensive fluid and hardware properties database to solve complex networks including the 
effects of temperature, pressure, density, enthalpy, and steam quality. Its algorithms and 
equation solving techniques permit the program to automatically correct logical errors 
entered by the user (over-constrained system, reverse flow directions, inverted pressures, 
mismatched pipe sized, etc). Once the user defines the piping network within the software 
using actual pipe lengths, sizes, fittings, valves, and controls, the program solves the mass 
and energy balances and returns the solution along with all corresponding fluid properties. 

Modeling Approach 
Three (3) basic chilled water flow models (cases) were developed for the campus distribution 
analysis. 

Case-1: Maximum Design - 100% Connected Loads 

Basically this was an academic exercise to set-up the model for actual diversified loads, and 
it treated all connected buildings as having 100% chilled water flow load demand 
concurrently, with no system diversity. This model was used to validate that the sum of the 
connected building loads matched the expected values. The results of the flow are not really 
applicable to the actual chilled water system operation, which is highly diversified, but it is 
interesting to note the high resultant pipeline velocities near Rozell, where total flow is 
maximum, and the resultant high pumping flow rates and head pressures that would be 
theoretically necessary to satisfy this full flow system. 

Case-2: Historic Peak - 50% Connected Loads 

This model is basically the baseline expected peak chilled water flow demand for the actual 
existing campus system, based on the historic peak diversified demand of 50% of connected 
load (see above for diversity discussion). 

Case-3: Future Peak - 50% Connected Loads 

This model adds in the future chilled water loads, for the planned Gateway Athletic complex, 
the new Science I & II facility, as well as future cooling to the Residence halls, to the historic 
peak loads of Case-2. The same diversified load factor of 50% was used for this model. 
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CHILLED WATER SYSTEM FLOW MODEL RESULTS 

See the graphic steam piping network drawings that are included with this report. 

Case-1: Maximum Design - 100% Connected Loads 

Not applicable. This was the model set-up. See discussion above. 

Case-2: Historic Peak - 50% Connected Loads 

Pipe Velocities: 
Results of the chilled water system flow model for this case show that historic peak, 
diversified chilled flows and corresponding velocities in the existing piping network, do not 
exceed accepted values for good engineering practice. Velocities up to 10 fps maximum are 
generally accepted for good engineering practice for general water service piping (ASHRAE 
Fundamentals). Peak system velocities occur near Rozell where the combined chilled water 
flows are the greatest, with the west side main 12" at around 8.5 fps and east side main 16" 
branch at aroui:id 6.3 fps. The combined 16" plant main in to Rozell runs around 11.4 fps, 
which, although over the normal 10 fps maximum, is not really a concern for such a large 
diameter pipe, which can tolerate elevated velocities due to robust pipe wall thickness. This 
analysis indicates, and confirms, adequate pipe sizes for the actual existing historic peak 
loads for the campus. 

System Pressure Drops: 
Results of the chilled water flow model for this case indicate an overall total loop pressure 
drop to satisfy all remote flow demands, to be in the range of about 57 ft hd (25 psig) at the 
campus chilled water secondary pumps. Although this value is based on a simplified 
network analysis, with many variables that may not be fully understood, it does suggest that 
the existing campus secondary chilled water pumps may be somewhat under sized. 

Case-3: Future Peak - 50% Connected Loads 

Pipe Velocities: 
With the addition of more chilled water load to the model to account for future buildings, the 
results of the flow model for this case show that anticipated future peak, diversified chilled 
water flows and corresponding velocities in the existing piping network, exceed the limits of 
good engineering practice in portions of the piping network. The existing west side 12" main 
line will experience considerably greater flow when the Gateway Athletic complex and future 
air conditioned Residence Halls come on line. Estimated peak flows of around 4,500 gpm in 
this section of piping will generate velocities around 12.8 fps. Not only is this higher velocity 
of concern for pipeline erosion issues, but the added flow resistance will create extra head 
pressure demands on the campus supply pumps. As such this section of 12" piping is a 
good candidate to be replaced to allow for future growth to this side of the campus loop. 

At the same time the flow model shows that the larger 16" east side chilled water main will 
see flow rates that keep the peak velocities around 8.4 fps, well below the 10 fps maximum. 
However, the combined flows on the 16" main in to the Rozell plant show peak velocities 
over 16 fps, well above the usual 10 fps maximum. This analysis suggests that this section 
of piping should also be considered for replacement with larger piping to allow for future 
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campus growth. 

System Pressure Drops: 
Results of the chilled water flow model for this future flow case indicate an overall total loop 
pressure drop to satisfy all remote diversified flow demands, to be in the range of about 175 
ft hd (75 psig) at the campus chilled water secondary pumps, at a system flow rate of about 
6,400 gpm. Because the existing campus secondary pumps only have a total flow capacity 
of about 5,000 gpm at 35 ft. hd., this indicates that these pumps will need to be replaced with 
larger capacity pumps to handle future campus chilled water demands. 

Case-3A: Future Peak - 50% Connected Loads - Upsize 12" West Piping to 16" 

Due to the results of Case-3 above that indicate that some of the existing chilled water piping 
will be too small to efficiently handle anticipated future chilled water flows, this model was run 
as a "what if' case with a larger pipe used on the west side loop, from Rozell to the HPE 
branch. This larger pipe accommodates the added expected future flow demands of the 
Gateway Complex and the air conditioned dorms. 

Results of this case show pipe velocities in this section dropping below 7 fps and helping to 
reduce total system pump head pressure down to 85 ft. hd (37 psig). 
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CHILLED WATER SYSTEM FLOW MODEL CONCLUSIONS 

Chilled Water Distribution Piping Capacity for Future Growth 
In general, the existing chilled water system distribution piping is adequately sized to handle 
both the current chilled water flow demands plus anticipated future system growth. However, 
a portion of the existing west side main 12" piping, that runs from Rozell down Washington 
Street to the HPE complex, will be somewhat undersized for future growth allowance, and it 
is recommended that this section of piping be replaced with 16" size pipe. 

Also, some of the existing 16" chilled water piping inside the Rozell Chiller Plant could 
experience excessive flow velocities due to future flow demands, and it is recommended that 
this piping be replaced or modified as the chiller plant grows to meet future loads (see 
below). 

Chiller Plant Capacity for Future Growth 
Due to the anticipated future growth of the campus as envisioned in the current Master Plan, 
the present 4,000 ton chiller plant will not have sufficient capacity to meet all the future 
cooling loads. 

Based on the anticipated Master Plan campus growth for the New Science I & II projects, the 
new Gateway Athletic Project and the modernization of the legacy residence halls to include 
air conditioning, the expected addition of campus chilled water load is approximately 40%. 
Based on a peak historic capacity of 3,000 tons, a 40% increase would put the future 
campus load at over 4,200 tons, which is greater than the present total plant capacity of only 
4,000 tons. 

In order to meet the future cooling needs of the campus growth plan, it will be necessary to 
add cooling capacity, with sufficient redundancy to allow operational flexibility and to allow for 
break-downs. At minimum a 1000 ton chiller plant expansion should be planned for, 
although a larger, 2000 ton expansion would provide a higher degree of redundancy, future 
growth allowance and flexibility. 
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CAMPUS CHILLED WATER SYSTEM UPGRADE 
RECOMMENDATIONS 

Overall the existing Central Campus Chiller Plant is in good condition, and has been very 
well maintained, similar to the steam plant equipment. The chiller plant underwent a major 
expansion in the mid 1990's and as a result the equipment is generally newer than much of 
the older steam plant equipment. An analysis of the chiller plant capacity and past load 
history indicates that, unlike the steam plant, the existing chiller plant will not have sufficient 
spare capacity to handle the anticipated new cooling loads for the 1 O year Master Plan 
growth. As such, several projects have been identified below to provide added chiller plant 
cooling capacity, reliability and to increase system efficiencies. 

Proposed Campus Chilled Water System Infrastructure Upgrade 
Projects: 

Chilled Water System Recommended Project Summary List 

Project Title Description 
No. 

CP Chiller Plant 
CP-1 Add Chiller Plant New 2000 ton water-cooled centrifugal 

Capacity, 2000 tons chiller with VFD drive. 
New induced draft, open cooling tower 
with VFD drive. 
New chiller and condenser water pumps 
with VFD drives. 
Controls. 
Rozell Plant expansion, electrical and 
ventilation. 

CP-2 Upgrade Campus Replace three (3) existing secondary 
Chilled Water Pumps chilled water pumps (campus supply) 

with new VFD driven pumps, with flow 
and head capacity to handle future 
loads. 

CP-3 Install VFDs on Chiller Retrofit existing 1000 ton chillers and 
Compressors & on cooling towers with VFD drives and 
Cooling Towers upgrade controls to improve plant 

efficiency. 
CP-4 Install 2 New Energy Replace (2) aging 500 ton cooling 

Efficient Cooling towers with new induced draft, open 
Towers type towers with VFD drives, to improve 

plant efficiency. 
CD Chilled Water 

Distribution 
CD-1 Replace/Upsize a Replace a portion of the existing 12" 

Portion of the 12" west side campus distribution piping 
West-Side Chilled with 16" pipe in order to handle future 
Water Pioino chilled water flow demand. 
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Central Camps Chiller Plant (CP) 

Overall the existing Central Campus Chiller Plant is in good condition, and has been 
very well maintained, similar to the steam plant equipment. The chiller plant 
underwent a major expansion in the mid 1990's and as a result the equipment is 
generally newer than much of the older steam plant equipment. An analysis of the 
steam plant capacity and past load history indicates that, unlike the steam plant, the 
existing chiller plant will not have sufficient spare capacity to handle the anticipated 
new cooling loads for the 10 year master plan growth. As such, several projects have 
been identified below to provide added chiller plant cooling capacity, reliability and to 
increase system efficiencies. 

CP-1: Add Chiller Plant Capacity, 2000 tons 

Description: 
Install additional chiller plant capacity, 2000 tons. 

(This recommendation is a concurrence of the chiller plant capacity upgrades "2.02-ROZ" as 
previously suggested by McKinstry in their 2012 Energy Efficiency & Sustainability Report, as 
well as by the recommendations made in 2009 by Dumais & Romans in their Campus Chilled 
Water System Study) 

The following elements would be installed or upgraded: 
New 2000 ton water-cooled centrifugal chiller with VFD 
drive. 

New 2000 ton induced-draft open cooling tower with VFD 
drive (2-1000 ton towers). 

New chiller (evaporator) pump. 

New condenser water (tower) pump. 

Upgrade/Replace Campus Loop chilled water pumps with 
new capacity pumps with VFDs. 

Controls. 

Rozell plant expansion, electrical work and ventilation. 

Analysis/Justification: 
The existing Central Campus Chiller Plant has a total capacity of 4,000 
tons (3-1000 ton chillers & 2-500 ton chillers), which matching capacity 
cooling towers and pumps. 

According to the EWU operations staff, the historical peak campus 
cooling load is somewhere between 3,500 tons (per Dumais & Romans in their 

2009 Campus Chilled Water System Study) and 2,500 tons (per McKinstry in their 2012 

Energy Efficiency & Sustainability Report). In our interview with the EWU staff, 
they reported a historical peak cooling load of about 3,000 tons, which 
is the value that is used in our analysis. 

Based on the anticipated master plan campus growth for the New 
Science I & II projects, the new Gateway Athletic Project and the 
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modernization of the legacy residence halls to include air conditioning, 
the expected addition of campus chilled water load is approximately 
40%. 
Based on a peak historic capacity of 3,000 tons, a 40% increase would 
put the future campus load at over 4,200 tons, which is greater than 
the present total plant capacity of only 4,000 tons. 

In order to meet the future cooling needs of the campus growth plan, it 
will be necessary to add cooling capacity, with sufficient redundancy to 
allow operational flexibility and to allow for break-downs. At minimum 
a 1000 ton chiller plant expansion should be planned for, although a 
larger, 2000 ton expansion would provide a higher degree of 
redundancy, future growth allowance and flexibility. 

Sequence / Category: 
Capital Master Plan Project. 

Cost: 
CP-1: $3,600,000 

CP-2: Upgrade Campus Chilled Water Pumps 

Description: 
Upgrade campus distribution loop chilled water pumps to increase 
system capacity and to provide VFD control for each pump. 

(This recommendation is similar to the chilled water pump upgrades "2.01-ROZ" as previously 
suggested by McKinstry in their 2012 Energy Efficiency & Sustainability Report) 

The following elements would be installed or upgraded: 
Upgrade/Replace Campus Loop chilled water pumps CWP-
2 & CWP-3 with new capacity pumps with VFDs. Existing 
CWP-1 is already controlled by a VFD. 

New Delta Controls. 

Analysis/Justification: 
Depending upon the priority and timing of the above proposed chiller 
plant expansion, the upgrade of the existing campus distribution 
pumps may not be necessary, as they are also included in the above 
scope. 

However, until such time as the chiller plant capacity is increased, it 
would be beneficial to upgrade the existing campus distribution chilled 
water pumps for two reasons. 

First of all, these existing pumps (CWP-2 & 3) are two-speed pumps, 
without VFD speed/capacity control. Two-speed pumps are not as 
efficient as pumps that are run with VFDS, and controllability is not as 
good for varying flow demands. 

Secondly, based on the results of the chilled water system flow model 
that was prepared with this report, there are likely times when the 
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existing campus chilled water distribution piping system is being "under 
pumped". In other words, it appears at times there may be a shortage 
of campus chilled water flow to some of the remote buildings. This is 
indicated by the results of the flow model that suggests that during 
times of peak historic campus cooling demand, that drop-off pressures 
(and therefore flows) to many of the buildings is greater than the 
capacity of the existing pumping plant (based on available flow and 
head pressures). 

The present operational setpoint of 15 psig (35 ft. head) pressure 
differential between the campus supply main and return main, does not 
seem to produce sufficiently strong flow conditions to necessarily 
satisfy all flow demands. This condition of possible under-pumping is 
also indicated by a reported high Delta T (nearly 20 deg. F) on the 
campus chilled water loop, compared to a design Delta T for most 
buildings of around 10 deg. F. 

Further analysis of the chilled water distribution system is needed to 
better understand the dynamics suggested by the flow model and field 
observations, however, the recommendation to upgrade the existing 
chilled water distribution pumps (install VFDs and possibly increase 
capacity with larger pumps) is still valid. 

Sequence / Category: 
Capital Master Plan Project 

Cost: 
CP-2: $300,000 

CP-3: Install VFDs on the Chiller Compressors and on the (3) 1,000 ton Cooling 
Towers 

(This is recommendation " 2.00-ROZ:": per McKinstry in their 2012 Energy Efficiency & Sustainability Report) 

Description: 
Upgrade the existing centrifugal chiller compressors to add new VFD 
drives. Replace the 2-speed fan motors on the (3) largest cooling 
towers with VFD duty motors and install new VFD drives. Update 
controls to map drives to building automation system. 

Analysis/Justification: 
Per McKinstry Analysis: Annual electrical energy savings due to more 
efficient part load operation of equipment. Better able to match 
equipment capacity with campus cooling loads. 

Sequence/ Category: 
Improved Operational Efficiencies. 

Cost: 
CP-3: $1,000,000 

EWU CAMPUS INFRASTRUCTURE RENEWAL 
CHILLED WATER SYSTEM EVALUATION 
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CP-4: Install 2 New Energy Efficient Cooling Towers 

(This recommendation" 2.40-ROZ:" per McKinstry in their 2012 Energy Efficiency & Sustainability Report) 

Description: 
Replace the existing, aging and inefficient 500 ton cooling towers with 
new, energy efficient, open circuit, induced draft cooling towers, with 
VFDs on their fan motors. 

Analysis/Justification: 
Per McKinstry Analysis: The new cooling towers will be sized for 
supplying 75 deg F water to the chillers during peak load conditions, 
thereby improving chiller efficiency. Annual electrical energy savings 
are anticipated. 

Priority/Sequence: 
Improve Operational Efficiencies. 

Cost: 
CP-4: $500,000 

EWU CAMPUS INFRASTRUCTURE RENEWAL 
CHILLED WATER SYSTEM EVALUATION 
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Campus Chilled Water Distribution System (CD) 

Similar to the steam system, the existing Campus Steam Distribution System is in 
good condition, and has been very well maintained; despite piping that is mostly over 
40 years old. Assuming that the existing distribution system piping, valves, and 
insulation jacketing is maintained as well in the future, the system should have a life 
expectancy of at least 15 to 25 more years. 

A computerized flow model of the campus chilled water distribution system, that was 
prepared as part of this analysis, indicates that most of the existing chilled water 
system piping is adequately sized to handle expected future campus growth and 
added chilled water production capacity. However, a portion of the existing 12" East­
side (Washington street) loop piping will reach the limits of good engineering practice 
for peak flow/velocities, as the future Gateway and upgraded residence hall cooling 
projects come on line. 

CD-1: Replace/Upsize a Portion of the 12" West-Side Chilled Water Piping 

Description: 
Replace the existing 12" chilled water piping that feeds the west-side 
(Washington Street) of the campus loop, with 16" size pipe, from the 
Rozell plant junction, up to the HPE branch, past the existing Science 
Building. This section of piping will see significantly increased flow 
demands when the future Gateway and residence hall cooling projects 
are completed. 

Analysis/Justification: 
Analysis of the future chilled water flow rates as developed by the 
computerized flow model, indicates a flow split of roughly 50-50 
between the west-side (12") and east-side (16") chilled water loops 
when accounting for future flow conditions. Under this condition the 
12" pipe branch will see a fluid velocity of roughly 50% greater than the 
16" branch, and approaching the recommended peak design velocity 
of 1 0 feet per second. 

Changing this section of piping from 12" to 16" size will reduce 
expected peak flow velocities to be within normal limits and reduce 
pumping head pressure requirements. 

Sequence / Category: 
Capital Master Plan Project. 

Cost: 
CD-1: $1,000,000 

EWU CAMPUS INFRASTRUCTURE RENEWAL 
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EWU -Campus lnlrastructure Renewal 
/.t\ ~~t ~s~~~~~~.~~ Proposed Mechanical Upgrades 

Budgetarv Level Cost Estimates 
J/11/211114 

MSI# 14-01 
B11: B.Sn1w 

CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMAR'f 

CHILLED WATER SYSTEMS 

Chiller Plant 
CP-1: Add Chiller Plant Capacity - 2000 tons 
CP-2: Upgrade (3) Campus Chilled Water Pumps 
CP-3: Install VFDs on (3) Chillers and Cooling Towers 
CP-4: Replace (2) Aging Cooling Towers with new Towers with VFD Drives 

CHILLER PLANT (CP) -

Chilled Water Distribution 
CD-1: Replace Portion of 12" CW Loop Piping with 16" Piping 

CHILLED WATER DISTRIBUTION (CD) -

CHILLED WATER SYSTEM TOTAL -

Page 1 

Budget 
Cost 

Estimate 

$3,600,000 
$300,000 

$1,000,000 
$500,000 

$5,400,000 

$1,000,000 

$1,000,000 

$6,400,000 



MSI ENGINEERS 
MEULINK STAUFFENBERG,INC. 

EWU -Campus Infrastructure R ne al 
Pro1ased Mechanical u1arades 
Budgetarv Level Cast Estimates 

1/11/2014 
MSI# 14-01 

Bv: a.snow 
CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMARY 

Unit Quantity $/unit Cost 

Chiller Plant (CP) 

CP-1: Add Chiller Plant CaQaCi!!i: - 2000 tons 

2000 Ton Water-Cooled Cent. Chiller with VFD ea 1 $750,000.00 $750,000 
1000 Ton Induced Draft Cooling Tower with VFD ea 2 $175,000.00 $350,000 
4500 gpm chiller pump ea 1 $30,000.00 $30,000 
6000 gpm chiller pump ea 1 $35,000.00 $35,000 
VFD drives for pumps - X hp ea 2 $20,000.00 $40,000 
Chiller Loop Piping, Valves & Insulation lot 1 $100,000.00 $100,000 
Tower Loop Piping, Valves & Insulation lot 1 $100,000.00 $100,000 
Campus Loop Piping Tie-in & Modifications lot 1 $75,000.00 $75,000 
BAS Upgrades lot 1 $75,000.00 $75,000 
Water Treatment System lot $25,000.00 $25,000 
Chiller Plant Addition HVAC & Ventilation lot $50,000.00 $50,000 
Chiller Plant Addition Plumbing lot $25,000.00 $25,000 
Test & Balance, Start-up & Commissioning lot $50,000.00 $50,000 
Mis. Modifications lot $15,000.00 $15,000 
Electrical Upgrades for Chiller Plant Addition lot $500,000.00 $500,000 
4,000 Rozell Plant Addition Construction sf 4,000 $165.00 $660,000 

Subtotal $2,880,000 
% 15 Design Contigency $432,000 
% 10 G.C. OH&P $288,000 

CP-1 -TOTAL $3,600,000 

CP-2: UQg rade 13} CamQUS Chilled Water PumQS 

Demo Existing Pumps ea 3 $1,000.00 $3,000 
3000 gpm pumps - 100 hp ea 3 $30,000.00 $90,000 
VFD drives for pumps ea 3 $15,000.00 $45,000 
BAS Upgrade lot 1 $25,000.00 $25,000 
Piping, Valving & Insulation Modificaitons ea 3 $10,000.00 $30,000 
Test & Balance, Start-up & Commissioning lot 1 $25,000.00 $25,000 
Misc. ea 1 $11 ,500.00 $11 ,500 
Electrical Upgrades/Connections ea 3 $3,500.00 $10,500 

Subtotal $240,000 
% 15 Design Contigency $36,000 
% 10 G.C. OH&P $24,000 

CP-2-TOTAL $300,000 

CP-3: Install VFDs on (31 Chillers and Cooling Towers 

Retrofit Existing 1000 ton chillers with VFD drives ea 3 $225,000.00 $675,000 
Install VFDs on Existing Cooling Tower Fan Motors ea 3 $15,000.00 $45,000 
BAS Upgrades lot 1 $25,000.00 $25,000 
Test & Balance, Start-up & Commissioning lot 1 $25,000.00 $25,000 
Electrical Upgrades/Connections ea 6 $5,000.00 $30,000 

Subtotal $800,000 
% 15 Design Contigency $120,000 
% 10 G.C. OH&P $80,000 

CP-3-TOTAL $1,000,000 
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CP-4: Replace (2) Aging Cooling Towers with new Towers with VFD Drives 

Demo Existing Cooling Towers ea 2 $5,000.00 $10,000 
Induced Draft Open Cooling Towers w/ VFDs - 500 tons ea 2 $125,000.00 $250,000 
Piping modifications & Connections ea 2 $25,000.00 $50,000 
Roof Structural Support Modifications ea 1 $30,000.00 $30,000 
Test & Balance, Start-up & Commissioning lot $25,000.00 $25,000 
Misc. ea $25,000.00 $25,000 
Electrical Upgrades/Connections ea 2 $5,000.00 $10,000 

Subtotal $400,000 
% 15 Design Contigency $60,000 
% 10 G.C. OH&P $40,000 

CP-4 -TOTAL $500,000 
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EWU -Campus lnlrastructure Renewal 
Proposed Mechanical Upgrades 
Budgetarv level Cost Estimates 

1/11/2014 
MSI# 14-01 

av: a.snow 
CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMAR" 

Unit Quantity S/unit Cost 

Chilled Water Distribution {CD} 

CD-1: Re(!lace Portion of 12" CW Loo1;1 Pi12ing with 16" Pl11 lng 

Demo Existing 12" CHS & CHR Piping If 1,500 $25.00 $37,500 
New 16" Sched. 40 Welded Steel CHS & CHR Piping Ir 1,500 $315.00 $472,500 
Fittings % 25 $118,125 
Valves - Butterfly 16" ea 10 $5,000.00 $50,000 
Pipe Insulation - 2" F.G. ASJ If 1,500 $25.00 $37,500 
Insulation Jacket & Labels If 1,500 $5.00 $7,500 
Expansion Joints ea 12 $2,000.00 $24,000 
Rollers & Guides ea 100 $150.00 $15,000 
Anchors ea 10 $500.00 "$5,000 
Flush & Fill lot 1 $5,000.00 $5,000 
Misc. ea 1 $27,875.00 $27,875 

Subtotal $800,000 
% 15 Design Contigency $120,000 
% 10 G.C. OH&P $80,000 

CD-1 -TOTAL $1,000,000 
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5) Agency Project Management (Greater than $1million):  (AE Fee % ‐ 4%) (x) (Acquisition Total + Consultant Services Total + MACC + 

Construction Contingency + Other Costs)

FORM‐CALCULATED COSTS (FEE CALCULATIONS)
1) A/E Basic Design Services:  AE Fee % (x) (MACC + Contingency)

3) Construction Contingency:  Contingency % (x) MACC

4) Artwork:  0.5% (x) Total Project Cost

2) Design Services Contingency:  Contingency % (x) Consultant Services Subtotal

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.

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 Acquisition, 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.

6) Contact your assigned OFM Capital Budget Analyst with questions.

INSTRUCTIONS

C‐100(2020)

Quick Start Guide

GENERAL INFORMATION
1) The C‐100(2020) tool was created to align with the estimating application in the Capital Budgeting System (CBS).  The intended use 

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.

OFM Capital Budget Analyst

Updated June 2020
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Agency

Project Name

OFM Project Number

Name

Phone Number

Email

Gross Square Feet   MACC per Square Foot

Usable Square Feet   Escalated MACC per Square Foot

Space Efficiency A/E Fee Class A

Construction Type Heating and power plan A/E Fee Percentage 11.57%

Remodel Yes Projected Life of Asset (Years) 30

Alternative Public Works Project No Art Requirement Applies No

Inflation Rate 2.38% Higher Ed Institution Yes

Sales Tax Rate % 8.90% Location Used for Tax Rate Cheney, WA

Contingency Rate 10%

Base Month June‐20 OFM UFI# (from FPMT, if available)

Project Administered By Agency

Predesign Start October‐20 Predesign End December‐20

Design Start January‐21 Design End June‐22

Construction Start August‐21 Construction End June‐23

Construction Duration 22 Months

Total Project $24,717,996 Total Project Escalated $25,517,929
Rounded Escalated Total $25,518,000

sking@ewu.edu 

Eastern Washington University

Infrastructure Renewal III

40000070

STATE OF WASHINGTON

AGENCY / INSTITUTION PROJECT COST SUMMARY

Contact Information

Shawn King 

509‐359‐6878

Updated June 2020

Statistics

Schedule

Additional Project Details

Green cells must be filled in by user

Project Cost Estimate
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Agency

Project Name

OFM Project Number

Eastern Washington University

Infrastructure Renewal III

40000070

STATE OF WASHINGTON

AGENCY / INSTITUTION PROJECT COST SUMMARY
Updated June 2020

Acquisition Subtotal $0 Acquisition Subtotal Escalated $0

Predesign Services $0

A/E Basic Design Services $1,460,576

Extra Services $33,000

Other Services $656,201

Design Services Contingency $214,978

Consultant Services Subtotal $2,364,755 Consultant Services Subtotal Escalated $2,454,642

Construction Contingencies $1,663,218 Construction Contingencies Escalated $1,746,712

Maximum Allowable Construction 

Cost (MACC)
$16,632,177

Maximum Allowable Construction Cost 

(MACC) Escalated
$17,094,552

Sales Tax $1,628,290 Sales Tax Escalated $1,676,873

Construction Subtotal $19,923,685 Construction Subtotal Escalated $20,518,137

Equipment $1,247,413

Sales Tax $111,020

Non‐Taxable Items $0

Equipment Subtotal $1,358,433 Equipment Subtotal Escalated $1,426,628

Artwork Subtotal $126,955 Artwork Subtotal Escalated $126,955

Agency Project Administration 

Subtotal
$944,169

DES Additional Services Subtotal $0

Other Project Admin Costs $0

Project Administration Subtotal $944,169 Project Administation Subtotal Escalated $991,567

Other Costs Subtotal $0 Other Costs Subtotal Escalated $0

Total Project $24,717,996 Total Project Escalated $25,517,929
Rounded Escalated Total $25,518,000

Consultant Services

Construction

Project Cost Estimate

Equipment

Artwork

Other Costs

Agency Project Administration

Cost Estimate Summary

Acquisition

C‐100(2019) Page 3 of 13 8/14/2020



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
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Programming/Site Analysis

Environmental Analysis

Predesign Study  

Other 

Insert Row Here

Sub TOTAL $0 1.0139 $0 Escalated to Design Start

A/E Basic Design Services $1,460,576 69% of A/E Basic Services

Other   

Insert Row Here

Sub TOTAL $1,460,576 1.0309 $1,505,709 Escalated to Mid‐Design

Civil Design (Above Basic Svcs) $33,000

Geotechnical Investigation  

Commissioning  

Site Survey  

Testing  

LEED Services  

Voice/Data Consultant  

Value Engineering  

Constructability Review  

Environmental Mitigation (EIS)  

Landscape Consultant  

Electronic Security Consultant  

Audiovisual Consultant  

Lighting Consultant  

Laboratory Consultant  

Acoustical Consultant  

Interior Design  

Elevator Consultant  

Hardware Consultant  

Code Consultant  

Building Envelope Consultant  

Value Engineering Support  

Constructability Participation  

Energy Life Cycle Cost Analysis  

Life Cycle Cost Analysis  

Renovation Design at CEB  

Energy Modeling  

Models & Renderings  

Full Fire Protection Design  

Reimbursable Expenses  

 

Sub TOTAL $33,000 1.0309 $34,020 Escalated to Mid‐Design

Bid/Construction/Closeout $656,201 31% of A/E Basic Services

4) Other Services

Cost Estimate Details

Consultant Services

1) Pre‐Schematic Design Services

2) Construction Documents

3) Extra Services
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HVAC Balancing  

Staffing

Commissioning Support  

Record Drawings  

Sub TOTAL $656,201 1.0502 $689,143 Escalated to Mid‐Const.

Design Services Contingency $214,978

Other  

Insert Row Here

Sub TOTAL $214,978 1.0502 $225,770 Escalated to Mid‐Const.

CONSULTANT SERVICES TOTAL $2,364,755 $2,454,642

Green cells must be filled in by user

5) Design Services Contingency
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

G10 ‐ Site Preparation  

G20 ‐ Site Improvements $140,000

G30 ‐ Site Mechanical Utilities $7,070,293

G40 ‐ Site Electrical Utilities $9,421,884

G60 ‐ Other Site Construction  

Other

Insert Row Here

Sub TOTAL $16,632,177 1.0278 $17,094,552

Offsite Improvements

City Utilities Relocation

Parking Mitigation

Stormwater Retention/Detention

Other

Insert Row Here

Sub TOTAL $0 1.0278 $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  

CFCI Equipment  

CFCI Casework and Furnishings  

Escalation Adjustment  

Sub TOTAL $0 1.0502 $0

MACC Sub TOTAL $16,632,177 $17,094,552

Cost Estimate Details

Construction Contracts

1) Site Work

2) Related Project Costs

3) Facility Construction

4) Maximum Allowable Construction Cost

Cost Details ‐ Construction Contracts Page 7 of 13 8/14/2020



Allowance for Change Orders $1,663,218

Additional Allowance for Renovation 

Portion of Project
 

Insert Row Here

Sub TOTAL $1,663,218 1.0502 $1,746,712

Other

Insert Row Here

Sub TOTAL $0 1.0502 $0

Sub TOTAL $1,628,290 $1,676,873

CONSTRUCTION CONTRACTS TOTAL $19,923,685 $20,518,137

Green cells must be filled in by user

Sales Tax

7) Construction Contingency

8) Non‐Taxable Items

This Section is Intentionally Left Blank
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

E10 ‐ Equipment $831,609

E20 ‐ Furnishings $415,804

F10 ‐ Special Construction

Other 

Insert Row Here

Sub TOTAL $1,247,413 1.0502 $1,310,034

Other 

Insert Row Here

Sub TOTAL $0 1.0502 $0

Sub TOTAL $111,020 $116,594

EQUIPMENT TOTAL $1,358,433 $1,426,628

Equipment

1) Non Taxable Items

Sales Tax

Cost Estimate Details

Green cells must be filled in by user
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Project Artwork $0
0.5% of total project cost for 

new construction

Higher Ed Artwork $126,955

0.5% of total project cost for 

new and renewal 

construction
Other

Insert Row Here

ARTWORK TOTAL $126,955 NA $126,955

Artwork

Cost Estimate Details

Green cells must be filled in by user
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Agency Project Management $944,169

Additional Services

Other

Insert Row Here

PROJECT MANAGEMENT TOTAL $944,169 1.0502 $991,567

Project Management

Cost Estimate Details

Green cells must be filled in by user
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Item Base Amount
Escalation 

Factor
Escalated Cost Notes

Mitigation Costs

Hazardous Material 

Remediation/Removal
 

Historic and Archeological Mitigation

Permits, Etc…  

OTHER COSTS TOTAL $0 1.0278 $0

Other Costs

Cost Estimate Details

Green cells must be filled in by user
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Tab G. Other Costs

Insert Row Here

Insert Row Here

Tab C. Construction Contracts

Tab E. Artwork

Insert Row Here

Tab F. Project Management

Insert Row Here

C‐100(2020)

Additional Notes

Tab A. Acquisition

Insert Row Here

Insert Row Here

Tab D. Equipment

Insert Row Here

Tab B. Consultant Services
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370 - Eastern Washington University

*

2021-23 Biennium

Capital Project Request

OFM

Version:  C1 Eastern Washington University

Project Number:  40000070

Date Run:  8/12/2020   8:52AM

Report Number:  CBS002

Infrastructure Renewal IIIProject Title: 

 Description

Starting Fiscal Year: 2022

Project Class: Preservation
2Agency Priority:

Infrastructure Renewal III is the third phase to replace and upgrade infrastructure on Eastern Washington University's Cheney 
Campus. It includes upgrade to Steam Production and Distribution, Chilled Water Production and distribution, Sanitary and 
Storm Sewer Management and Medium Voltage Electrical system improvements.

Project Summary

Project Description

What is the problem/opportunity? Identify: priority, underserved people/communities, operating budget savings, public 
safety improvements & clarifying details. Preservation projects: include information about the current condition of the 
facility/system. 
Out major capital request proposal includes sub-sections entitled Central Steam Production, Chilled Water Production, 
Medium Voltage Electrical Distribution, and Water Resource Systems. A heading for each will be included in each specific 
criteria category for clarity.  
 
Eastern Washington University is requesting $25,517,955 for Infrastructure Renewal III in the Infrastructure category. 
 
Eastern’s FY2019-21 proposal requested $24,959,000 and scored the highest in its category but only about 50% of the request 
was allocated. In FY2017-19, regretfully no funds were appropriated to the EWU Infrastructure Master Plan by the legislature. 
Fortunately during this timeframe, no major failure or significant disruption to the Steam, Chilled Water, or Medium Voltage 
Electrical systems has occurred. This request builds on the FY2019-21 request.  
 
Due to the reduced funding allocation over the previous four years some of the FY2019-21 allocated funds were directed to 
increasing emergent needs related to our infrastructure. The majority of the funds has gone toward the Infrastructure Master 
Plan, albeit in at least a piecemeal basis. As an example, time had taken its toll on the existing boiler controls computer system 
and once received FY2019-21 funds were immediately made available for the design and installation of a replacement boiler 
burner management control system. This new system provides a stable operating environment with the latest in industrial direct 
digital controls (DDC) technology and has become an important component in the modernization of this plant. We estimate the 
increased boiler efficiencies of between 3% and 5% will save approximately $45,000 and $75,000. In addition, this investment 
will be compatible with new boiler technology project currently under design. 
 
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 provide all 
heating, cooling, electrical, and other building utility needs to these facilities. University plant operators have operated and 
maintained the boilers (60 years old max) and chillers (22 years max) with great care and as a result the equipment has 
functioned well beyond their expected lifecycle. However regardless of the professional care and maintenance given to these 
units, it’s time to begin cyclic replacement of the older inefficient boilers, chillers, and electrical components.  
 
This infrastructure includes: Steam generation and distribution (Campus Winter Building Heat); Chilled water production and 
distribution (Campus Summer 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 
campus and was originally constructed in 1967. This plant is the heart of the campus where all steam heat, chilled water 
building cooling, and electrical power distribution originate. Once produced, auxiliary systems distribute these services through 
approximately 3 miles of utility tunnels across campus. 
 
Significant Health, Safety and Code issues: 
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-Local Jurisdictional Model Code IPMC 2015 Section 602.4 – Heating Public Facilities 
-Local Jurisdictional Model Code IBC 2018 Section 1203.1 N + 1 redundancy 
-Local Jurisdictional Model Code IMC 2018 Section 309.1 Equipment and Systems 
-Local Jurisdictional Model Code 2018 IPMC Section 603.1 Mechanical Appliances 
-2015 Washington Energy Code – Commercial Provisions Section C403.2.3 (5) Minimum and HVAC -Equipment Performance 
Requirements 
-Efficiency Requirements Gas Fired Boilers – Steam greater than 2,500,000 BTU/HR 
-Local Jurisdictional Model Code IBS2018 Section 1613.1 - Seismic Restraints 
-Electrical Safety of EWU Electrical Shop Workers – The current usage/installation of SF6 (sulfur-hexafluoride) circuit breaker 
in the EWU utility tunnel presents (3) operational safety issues in the following codes: 
    1. 2017 National Electrical Safety Code (NESC) C2-2017 Section 443 – Work on Energized Lines and Equipment – Gas 
Insulated Equipment 
    2. USEPA Office of Air and Radiation – Catalog of Guidelines and Standards for the Handling and Management of Sulfur 
Hexafluoride (SF6) 
    3. 2017 National Electrical Safety Code (NESC) C2-207 Section 12 Installation and Maintenance of Equipment, Working 
Space over 600 volts 
-OSHA Confined Work Space Definition 
 
What will the request produce or construct (predesign/design of a building, additional space, etc.)? When will the 
project start/end? Identify if the project can be phased, and if so, which phase is included in the request. Provide 
detailed cost backup. 
This request is Major Project Infrastructure funding. This will include design and construction funds for this phase of the project. 
 
This is a multi-biennial phased project that the university has attempted to request over a three biennial process. In each 
subsequent biennia, the university’s request have not been fully approved or appropriated. This has required Eastern to go 
back and request additional funding and pushed out the project to more than three biennia. With funds we have been 
appropriated we have made substantial process, at reduced cost in attaining the upgrade of all university infrastructure. We 
have prioritized this projects to make the biggest positive impact each biennium, even with reduced approved funding. 
 
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. 
 
How would the request address the problem or opportunity identified in question 1? What would be the result of not 
taking action? 
University infrastructure and central plant are similar to support of a small town our city. These system provide operational 
function to every building and other facility on campus. If these systems do not operation the university does not operate. The 
production and distribution of these utilities are a major cost to university operations. The more efficient they are the less cost 
they generate.  
 
If these systems are not upgraded within the reasonable timeline of their respective live cycles the outcomes could be 
catastrophic. Even smaller failures and repairs cause disruption to daily campus operations and repair costs are substantial. 
Replacement of components and systems are the best way to insure that failures are not imminent, systems operate correctly 
and can be maintained as a reasonable costs to the university.  
 
What alternatives were explored? Why was the recommended alternative chosen? Be prepared to provide detailed cost 
backup. If this project has an associated predesign, please summarize the alternatives the predesign considered. 
Through qualified consultants Eastern Facilities has evaluated a variety of alternatives to system upgrades for the past several 
biennia. Those studies are a part of our major capital requests and are available as needed for review. The studies review 
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models that best fit the campus needs and alternatives that fit those needs.  
 
Which clientele would be impacted by the budget request? Where and how many units would be added, people or 
communities served, etc. 
Literally all of the programs on the Cheney campus are reliant on the utilities and infrastructure systems that are described in 
this request. The central energy plants operations provide all of the heating, cooling, building power, and domestic and sanitary 
sewer water for use in all of 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 of 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 FY2015-17 Capital Budget Request Cycle. 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 FY2021-23 request continues with the work of replacement of 
major infrastructure required to support the new Interdisciplinary Science Center which is currently under construction, the 
proposed remodel of the existing Science building, and the proposed new Engineering Building, as well as the other listed 
project funding needs noted in this proposal. 
 
Does this project or program leverage non-state funding? If yes, how much by source? If the other funding source 
requires cost share, also include the minimum state (or other) share OF project cost allowable and the supporting 
citation or documentation. 
This request is being made of 057 State Bonded Funds. There are no addition funding sources that are part of this request. 
 
Describe how this project supports the agency’s strategic master plan or would improve agency performance. 
Reference feasibility studies, master plans, space programming and other analyses as appropriate. 
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, environmentally conditioned, 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. 
 
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 remodeled Science building 
and a new Engineering building. As stated in the engineers report, the current university infrastructure (steam, chilled water, 
and medium voltage electrical) will not support these new facilities without expansion of these systems.  
Eastern’s Facilities Master Plan is available at:  
http://access.ewu.edu/Documents/Facilities-Planning/PEC_Executive%20Summary_9_27_13revision1-single.pdf 
 
Eastern’s Strategic Plan “Inspiring the Future” (2012-2017) is available at the following link: 
http://www.ewu.edu/Documents/Strategicplanning/strat_plan_doc_webres.pdf 
 
Does this project include IT related costs, including hardware, software, cloud based services, contracts or staff? If 
yes, attach IT Addendum. 
This project will be using existing IT system already established on campus infrastructure.  
 
If the project is linked to the Puget Sound Action Agenda, describe the impacts on the Action Agenda, including 
expenditure and FTE detail. See Chapter 12 Puget Sound Recovery) in the 2021-23 Operating Budget Instructions. 
This project is not linked to the Puget Sound Action Agenda. 
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How does this project contribute to statewide goals to reduce carbon pollution and/or improve energy efficiency? 
Please elaborate. 
This project is designed to address the necessary replacement of infrastructure systems and components that are past their 
effective lifecycle, are costly to operate because of age and technology, and are at risk of failure. Completion of these projects 
will update compliance with a variety of state and local jurisdictional requirements including: 
 
· RCW 39.35D High Performance Public Buildings – high efficiency components and systems 
· RCW43.19.668; 669; 670; 682 Energy Conservation – high efficiency components and systems 
· HB 2311 Greenhouse Gas Emission Limits 2019 
· HB 1257 Clean Building for Washington Act 2019 
· EWU Facilities Climate Action Plan 2020 update 
 
Is there additional information you would like decision makers to know when evaluating this request? 
The university as a whole is a tremendous state asset used for the instruction and education of our student population. The 
infrastructure is the heart, lungs and circulator system for almost 3,000,000 gross square feet of facilities.  
 
To maintain and upgrade these systems is the university’s responsibility to be good steward of state resources. The requests 
addressed as the highest priority issues are currently identified and responded to with upgrades and replacement that respond 
to specific failures and low performing conditions. There are also regulatory requirements associated with the operations of our 
systems that we must address on a periodic basis to continue to be in compliance. 
 
Unfortunately, the result of taking no action will increase the potential for older systems not to perform as needed in all situation. 
Without being addressed, critical and key facilities’ operation costs will continue to rise. This include regular preventative and 
demand maintenance and utility costs associate with lower performing equipment and systems. This impacts the ability to 
provide a safe, comfortable and accessible campus for all that use it. 
 
Infrastructure projects main goal is to maintain, preserve, and extend the lifecycle of existing state facilities and assets. In most 
cases these systems or portions of them and the equipment addressed in these request are at the end or past the end of their 
lifecycle and are in need of upgrading or replacement. System and equipment failure is not a productive alternative due to the 
damage possible during catastrophic failures. Continuing to apply restricted operating funds to failing equipment and systems is 
not good use of state resources. Other more cost effective alternatives are always considered due to the lack of available 
resources. The university evaluates all alternative including deferring the projects to a later date. The analysis is based upon 
the needs of the university and its academic and student based programs to continue to succeed and meet the goal of our 
strategic plan.
 
 
 

Location
City:  Cheney County:  Spokane Legislative District:  006

Project Type

Infrastructure (Major Projects)

Growth Management impacts

Growth Management is not affected by this project.

 Funding

Account Title
Estimated 

Total
Prior 

Biennium
Current 

Biennium Reapprops
New 

Approps
Acct 
Code

Expenditures 2021-23 Fiscal Period
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Account Title
Estimated 

Total
Prior 

Biennium
Current 

Biennium Reapprops
New 

Approps
Acct 
Code

Expenditures 2021-23 Fiscal Period

057-1  35,517,955  25,517,955 State Bldg Constr-State

 35,517,955  0  0  0  25,517,955 Total

2023-25 2025-27 2027-29 2029-31

Future Fiscal Periods

057-1  10,000,000 State Bldg Constr-State

 10,000,000  0  0  0 Total

 Operating Impacts

Total one time start up and ongoing operating costs
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Eastern Washington University Greenhouse Gas Reduction Policy 

March 1, 2020 
 
Purpose:  The purpose of the policy is to set forth EWU’s commitment to reducing greenhouse 
gas within the area of campus operations and guide the university towards a collective goal of 
Washington State government agencies achieving carbon neutrality in 2050.  This policy sets the 
greenhouse gas reduction standards for managing greenhouse gas emissions at Eastern 
Washington University and brings EWU in line with Washington State Legislation under RCW 
70.235. 
 
History:  EWU is committed to reducing greenhouse gas emissions and reducing our impact on 
climate change.  EWU is a signatory of the American College and University Presidents Climate 
Commitment, developed its first campus Sustainability Plan in 2012, and created the Office of 
Sustainability with the hiring of our first Sustainability Coordinator in 2016.  EWU seeks to 
further these efforts by developing Sustainability focused polices that decrease our carbon 
footprint and other environmental impacts. In 2020 the Washington State Legislature passed HB 
2311 that amends RCW 70.235 and strengthens the State’s commitment to reducing greenhouse 
gas emissions with the goal to become carbon neutral by 2050.  This policy is intended to align 
EWU’s commitment to carbon emission reductions with Washington State policy and provide 
guidance as EWU progresses towards near carbon neutrality. 
 
I. Policy – As part of its role as a State agency, EWU will work to meet the statewide 

greenhouse gas emission limits established in RCW 70.235.020: 
i. Year 2030 – Reduce greenhouse gas emissions by 45 % below 2005 levels 

ii. Year 2040 – Reduce greenhouse gas emissions by 70 % below 2005 levels 
iii. Year 2050 – Reduce greenhouse gas emissions by 95 % below 2005 levels; and 

support the collective goal of achieving net zero greenhouse gas emissions by 
the Washington State government agencies as a whole. 

II. Policy Review – This policy will be reviewed annually and updated to reflect changes in 
Washington State Legislation as well as Eastern Washington University policies.  The 
EWU Office of Sustainability will be tasked with the annual review and proposing 
updates to the policy as necessary. 

III. Greenhouse gas monitoring and reporting – The Office of Sustainability is tasked with 
tracking greenhouse gas emissions and providing biannual reports to the State Efficiency 
and Environmental Performance Office at the Department of Commerce.  As defined in 
RCW 70.235.050, these biannual reports will document steps taken in the previous 
biennium as well as actions planned for the next two biennia and long-term strategies to 
meet emission reduction targets.  Reports will be submitted every two years, beginning in 
2022, on June 1st of even numbered years to the Department of Commerce.  Additionally, 
the Office of Sustainability will provide annual greenhouse gas reduction reports to the 
EWU VP of Business and Finance. 
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