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2022 PROJECT PROPOSAL CHECKLIST
2023-25 Biennium Four-year Higher Education Scoring Process

INSTITUTION CAMPUS LOCATION
370 - Eastern Washington University Cheney, Washington
PROJECT TITLE OFM/CBS Project #
Infrastructure Renewal IV 40000114
PROJECT CATEGORY FPMT UNIQUE FACILITY ID # (OR NA)
Infrastructure A01309
PROPOSAL IS
New or Updated Proposal (for scoring) Resubmitted Proposal (retain prior score)

X
e New peoposl [ Resubmittal from 2018 (2019-21 biennium)

0 Resubmittal to be scoted (mote than 2 biennia O Resubmittal from 2020 (2021-23 biennium)

old or significantly changed)
CONTACT PHONE NUMBER
Steve Schmedding 509-359-04205

Proposal content
Project Proposal Checklist: this form; one for each proposal

Project Proposal Form: Specific to category/subcategoty (10-page limit)
Appendices: templates, forms, exhibits and supporting/supplemental documentation for scoting.

Institutional priority
X Institutional Priority Form. Sent separately (not in this packet).

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
Project is not an exclusive enterprise function such as a bookstore, dormitoty, ot contract food service.
O Project meets LEED Silver Standard requirements.

Institution has a greenhouse gas emissions reduction policy in place in accotdance with RCW
70A.45.050 and vehicle emissions reduction policy in place pet RCW 47.01.440 or RCW 43.160.020 as
applicable.

[ A complete predesign report was submitted to OFM by July 1, 2022 and approved.

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

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

L Acquisition proposals: Land acquisition is not related to a cutrent facility funding request.
[ Infrastructure proposals: Project is not a facility repair project.
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2022 PROJECT PROPOSAL CHECKLIST

2023-25 Biennium Four-year Higher Education Scoring Process

Stand-alone, infrastructure and acquisition proposals is a single project requesting funds for one
biennium. :
Required appendices
Project cost estimate: Excel C-100

[ Degtee Totals and Targets template to indicate the number of Bachelors, High Demand and Advanced
degrees expected to be awarded in 2023. (Required for Overarching Criteria scoting critetia for Major
Growth, Renovation, Replacement and Research proposals).

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

Assignable Square Feet template to indicate program-related space allocation. (Requited for Growth,
Renovation and Replacement proposals, all categoties/subcategoties).

Optional appendices

Attach supplemental and supporting project documentation, At to materials directly related to and needed for the
evaluation criteria, such as:

[0 Degree and enrollment growth projections

Selected excerpts from mstitutional plans

Data on instructional and/or research space utilization

Additional documentation for selected cost comparables (acquisition)
Selected materials on facility conditions

Selected materials on code compliance

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

0 1 O o 0 Y I

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

Evidence of availability of non-state matching funds

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

O O

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

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

X! Other: Energy Audit Report

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

Date: CI@A’@WKZ,@:M& text.
/ /

A
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Infrastructure 2023-25 Biennium Project

2022 Higher Education Project Proposal Form

INSTITUTION CAMPUS

Eastern Washington University Cheney, Washington

PROJECT TITLE
Infrastructure Renewal 1V - 40000114

SUMMARY NARRATIVE

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

* History of the Project or facility:

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

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

EASTERN WASHINGTON UNIVERSITY

Page 3 of 23



2023 - 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS

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

Central Steam Production — The plant is equipped with five (5) high-pressure steam boilers with a
maximum operating capacity of approximately 105,000 PPH (Pounds Per Hour) at 100psig steam. Once
produced the steam is then distributed through a network of tunnels to the various campus classrooms, office
buildings, sports facilities, and residence halls. The university also supplies steam heat to the Washington
State Patrol Crime Lab and the Washington State Digital Archives facilities, both of which are based on this
campus. Steam is used for both space heat and domestic hot water purposes. Because the Rozell steam plant
provides domestic hot water for the campus it must operate continuously 24/7/3065.

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

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

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

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

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

Medium Voltage Electrical Distribution — Electrical power is distributed throughout the campus from its
origin at the EWU substation located at the Rozell Central Energy Facility. The City of Cheney’s

EASTERN WASHINGTON UNIVERSITY

Page 4 of 23



2023 - 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS

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

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

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

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

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

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

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

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

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

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

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

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

These projects allow EWU to better be in alignhment with the Washington State Greenhouse inventory
requirements and by their very nature align well with the President’s Climate Commitment policy.

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

* Rental steam equipment compatibility, availability, and distance from campus.
O Purchase Order, signed contract, and insurance provisions to resolve prior to rental.
0 Daily rental costs for such equipment can be expected to be somewhere up to $5,000/day not
including delivery each way, fuel, chemical treatment and permitting.
= Construction of a temporary tie-in to our permanent steam distribution system.
* During this timeframe and dependent on weather conditions the university may have to shut down.
O For example, see Appendix E.l.a.i — Life Safety code — Heating Public Facilities.
O Even though an emergency, this could take several weeks.
O This would have a severe impact on institutional operations.

The impact to the university by having to contract rented temporary heating has other costs as well which
cannot be defined until such an emergency arises. Beyond this, the origin of the catastrophic event would still
need to be repaired/replaced to fully resolve the emergency.

Chilled Water Production — In similar manner to central steam production, the potential impact to losing
cooling capability is wide ranging. A similar summertime worst case scenario could be realized as described
above should any of the remaining older chillers fail at the wrong time. Sensitive systems such as data storage
rooms, the animal vivarium in the Science building, WSP crime lab equipment (DNA & chemistry
refrigerators, evidence freezers), and all other temperature critical systems around campus would be at risk of
loss should a catastrophic failure occur. With the completion of the first phase of upgrades to the chilled
water plant, some stability and longevity has been brought back to the system. However, the upgrade is only
partially complete. This project is needed to continue the renewal of aged equipment that have operated
beyond their effective lifecycle. The new chillers installed in 2017/2018 was the first step in bringing this
plant and system up to date with state-of-the-art energy efficient equipment and systems. Once all chillers are
replaced the university will experience many years of efficient operations saving precious State dollars.

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

4. Reasonableness of cost
Detailed cost estimates from each engineering consultant for Central Steam Production, Chilled Water
Production, and Medium Voltage Electrical Distribution Switch Upgrades are sequentially located in

Appendix G.
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5. Engineering Study
In 2014 when Eastern partnered with mechanical, electrical, and civil professional engineering consultants to
examine each major utility system, a condition evaluation report was provided See Appendix A. This
schematic level report formed the basis for more in-depth engineering studies of each specific utility. see
descriptions below:

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

Chilled Water Production — While the existing steam system was being studied, the existing campus chilled
water system was also studied in 2014 from a schematic design level of view. The results identified four (4)
chiller plant projects and one (1) chilled water distribution project to bring this plant back up to the proper
operating level. See_Appendix I1. A more in-depth engineering study completed in 2016 resulted in the
contract plans for the replacement of Chillers No. 1 & 2, and laid groundwork for future chiller replacement
projects. See_Appendix 12. A post-construction efficiency study with actual dollar savings based on power
data for the new chillers installed in 2018 is included at the end of this section. This study indicates that this
upgrade is saving the university approximately $45,000/year with this upgrade. Itis expected that further
savings will be realized after additional upgrades are in place.

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

6. Support by planning
The current edition (2014) of Eastern Comprehensive Campus Master Plan states that the University’s top
priorities are the expansion of Fastern’s Science Technology Engineering and Math (STEM) programs. The
growth and increased graduation rates in these programs tie directly to the construction of the
Interdisciplinary Science Center, the science building remodel, and a new Engineering building. As stated in
the engineet’s report, the current university infrastructure (steam, chilled water, and medium voltage electrical)

will not support these new facilities without updating and expansion of these systems. See Appendices A, C,
H&L

Eastern’s Facilities Master Plan is available at:

https://tinyurl.com/y4vbxn83

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

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

American College and University President Climate Commitment Climate Action Plan 2012

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

Eastern’s Sustainability Master Plan 2012:
https://in.ewu.edu/facilities/wp-content/uploads/sites/191/2017/01/EWU-Climate-Action-Plan.pdf

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

Chilled Water Production - The advancements in chiller and controls technology that were installed during the
first phase of new chiller plant construction in 2017-2018 were in part designed to improve energy and resource
conservation. The new portions of the plant provide increased flexibility to meet the demands of daily
temperature fluctuations through for example, the addition of Variable Frequency Drives (VFD) at all feasible
locations. VFD’s provide demand based electrical energy adjustment thereby saving electrical energy
consumption. The post-construction efficiency study and cost savings referenced in Appendix 12 provide
documented energy and resource conservation.

Medium Voltage Electrical Distribution — Completed past construction projects based on Appendix C1 — Electrical
Capacity Upgrade fulfilled the selected design for Distribution System Options — Option C. Selective switchgear
improvements provided more capacity within the existing system which increases system efficiency and increases
resource conservation. Medium-voltage Vacuum Switch Replacement: First noted in Appendix C1, this project
reduces greenhouse gas emissions by replacement of aged environmentally harming switches (Sulfur-
hexafluoroethane filled) placed in close, potentially unsafe tunnels with safe, modern “Air-insulated” switch
technology placed in locations complying with current safety and electrical codes. Appendix C2.
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Appendix A — Campus Infrastructure Renewal 2014

The full document can be viewed at this link:

= https://inside.ewu.edu/facilities/2014-ewu-infrastructure-renewal/
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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 Campus Steam Distribution System
Central Camps Chiller Plant Campus Chilled Water Distribution System

Campus Energy Management & Control System (EMCS) Network

Snowmelt System Potable water

Sanitary sewer Storm sewer

Irrigation Medium-voltage electrical
Outside plant communications Landscaping

Roads, walkways and site lighting

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.
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MASTER PLAN PROJECT COSTS

CW-1 Sewer System #1 $ 105,000
CW-2 Sewer System #2 $ 100,000
CW-3 Sewer System #3 $ 170,000
CW-4 Sewer System #4 $ 500,000
LI-1 Irrigation Master Control System $ 175,000
LI-2 Storm System Wastewater Reuse #1 $ 373,000
LI-3 Storm System Wastewater Reuse #2 $ 742,000
LI-4 Storm System Wastewater Reuse #3 $ 715,000
LI-5 Streeter Hall Irrigation Replacement $ 20,000
LS-1 Pedestrian Safety Improvements: Washington St. $ 995,000
LS-2 Pedestrian Safety Improvements: ADA $ 373,000
LS-3 Pedestrian Safety Improvements: Pavers $ 550,000
SP-1 Repair/Replace Boiler #3 $ 3,500,000
SP-3  Upgrade Boiler Feedwater Pumps $ 200,000
CP-1 Add Chiller Capacity $ 3,600,000
CP-2 Upgrade Campus Chilled Water Pumps $ 200,000
CD-1 Replace West-side Chilled Water Piping $ 1,000,000
SN-1 Expansion of Show Melting System Ph 1 $ 2,000,000
SN-2 Expansion of Snow Melting System Ph 2 $ 2,500,000
SN-3 Expansion of Snow Melting System Ph 3 $ 4,000,000
SN-4 Expansion of Snow Melting System Ph 4 $ 2,500,000
SN-5 Expansion of Snow Melting System Ph 5 $ 1,800,000
EL-3 Electrical Switch Replacement $ 1,800,000
EL-4 Electrical Distribution System Expansion $ 1,800,000
EL-5 Site Lighting Improvements, Phase 2 $ 3,500,000
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MAINTENANCE EFFICIENCES PROJECT COSTS
CR-1 Emergency Vehicle Access #1

CR-2 Emergency Vehicle Access #2

CR-3 Emergency Vehicle Access #3

CR-4 Emergency Vehicle Access #4

CR-5 Emergency Vehicle Access #5

CR-6 Emergency Vehicle Access #6

CR-7 Emergency Vehicle Access #7

CR-8 Emergency Vehicle Access #8

CR-9 Emergency Vehicle Access #9

CR-10 Emergency Vehicle Access #10

CR-11 Emergency Vehicle Access #11

SP-2  Boiler Feedwater Stack Economizers
SP-4  Repair Rozell Heating Plant Boiler Stack
SP-5 Upgrade Natural Gas Service

SD-1 Replace Utility Tunnel Condensate Piping
SD-2 Replace Utility Tunnel Condensate Pumps
SD-3 Label Utility Tunnel Piping and Valves
SD-4 Upgrade Piping in Plant Utilities Building
CP-3 Install VFDs on Chiller Compressors and Cooling Towers
CP-4 Install (2) New Energy Efficient Cooling Towers
EM-1 Migrate BAS Network to BACnet Network
EL-1 Medium-voltage Electrician

EL-2 Electrical System Modeling

EL-6  Optical Fiber Network

Total cost of proposed capital projects:

NAC|Engineering

$ 60,000
$ 22,000
$ 31,000
$ 40,000
$ 82,000
$ 46,000
$ 240,000
$ 20,000
$ 60,000
$ 30,000
$ 12,000
$ 350,000
Unknown*
Unknown**
$ 1,225,000
$ 200,000
$ 150,000
$ 125,000
$ 1,250,000
$ 450,000
$ 3,350,000
$100,000/year
$ 56,000
$ 2,200,000
$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

NAC|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.
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STEAM PLANT PROJECTS

SP-1: Replace Boiler #3
Project 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).

Project 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 Ibs/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

NAC|Engineering 33jPage



EWU Campus Infrastructure Renewal
AE-1368
August 1, 2014

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 Fee ter Pum
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

Ploject Description: Increase the natural gas supply capacity to the Central Campus /
Stedln Plant from the utility provider, AVISTA. >

e
Fe *Ir‘

Project Justification: The existing steam boilers are limited in the amount Qﬁ'h'étﬁral 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 supp|y:di§fribution to the City
of Cheney is limited based en AVISTA transmission gas Iing_ca'ﬁacity. This issue is limits
the steam boiler plant to a maximum consumption rate of'.'approximately 56,000 Ibs/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 ana iear, the ability to fire a greater percentage of

the boiler plant on natural gas is desired.

Sequence / Category:
Unknown. Pending the timing of AVISTA natural gas infrastructure upgrades to the City
of Cheney.

Cost;
SP_,-.jS: Unknown. (Further study required. Capital costs for gas capacity incii'-";_{

___.éampus would presumably be paid for by AVISTA as part of their normal groth p
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STEAM DISTRIBUTION PROIJECTS

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

Pumps
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 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 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 / 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

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

VED 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.

Seqguence / 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-R0OZ , 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

NAC|Engineering 44 | Page



EWU Campus Infrastructure Renewal
AE-1368
August 1, 2014

ELECTRICAL & COMMUNICATIONS PROJECTS

EL-1 Medium-voltage Electrician ‘
1‘?i-i;g]‘ect Description: While this proposal is not a capital expenditure, it is seefnj(an
opefating necessity. Because the University owns its 15-kV electrical_c_iistﬁBution
system, it is responsible for operating and maintaining the system. "Special procedures
and skills are required of electricians responsible for electrical systems greater than 600-
VAC. The University should consider filling one of its Electric Shop positions with a
licensed electrician experienced in the gperation and maintenance of 15-kV, medium-
voltage power distribution equipment and circuits.
Project Justification. This proposal is driven by the need for operational efficiencies and
worker safety.
Seguence. This proposal should be implemented as soon as possible.
Cost. '[her’é is no capital cost associated with this proposal. All costs are:gperational
rejated to the employment of the specialty electrician. y
" . ]
EL-'Q5 _Electrical System Modeling
Project Description: Each time EWU submits a new or remodeled building for elect_)rm
plan review, the Department of Labor & Industries requires a load analysis of the éntire
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 calculations 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. _
Sg@ﬁce: 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 SF¢ 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.

NAC|Engineering 51| Page



EWU Campus Infrastructure Renewal
AE-1368
August 1, 2014

e

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

EQL-5 Site Lighting Upgrade
ject Description: EWU previously developed a master plan for replacing existing sﬁfg

|IghMWIth new, more efficient luminaires. The first phase of the master plan, which
was pnmaﬁiy road lighting improvements, has been implemented. This project would
continue the |mple_mentatlon of the site lighting master plan which is subdivided into
parking lot Iighting,.'.‘;ﬂ'iazg_‘and walkway lighting, building perimeter lighting and
centralized lighting controlsis, :
Project Justification: Continuind-'the_ implementation of the site lighting master plan
benefits the University in two ways. New 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 conVénient to the University. New
site lighting installed as part of new facilities or building rendv'atigns 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 OptI%hl F|ber System Upgrade —
Project Descr/pt/on EWU wins and operated an optical fiber, outs'de-p1ant system for
g V-

distributing of voice and data te campus buildings. A sepatate: optical fiber network for
acquiring building data and for automated systems control exists on the cartﬁﬁil%
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APPENDIX B

Existing Boilers — Condition Description and Capacity Ratings

ROZELL CENTRAL ENERGY PLANT MAJOR EQUIPMENT INFORMATION

Year Built/Original Safe Operating Condition
Boiler No. Y
ofier Mo Installation Capacity (PPH) Description ear Replaced

1 1974 32,000
5 1960 15,000 Oldest b0|lerf

smallest capacity

n ablesirte
> 2021-2022
00

3A 2022 24,000 New as of 2022 On line Dec. 2022
4 1969 27,000

Natural limi
5 2001 42,000 atura =l=G*as imits

| Total Safe Operating Capacity 140,000 IPPH

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




APPENDIX B

ROZELL CENTRAL ENERGY PLANT MAJOR EQUIPMENT INFORMATION

Existing Chillers and Towers — Condition Description and Capacity Ratings

) Year Safe Operatin Condition
Chiller No. Built/Installed Capacity (Tonf) Description Year Replaced
1 2017/2018 1,500 New 2017/2018
2 2017/2018 1,500 New 2017/2018
3 1998 1,000 Operable (24yo)
In ble of
service
5 1998 1,000 Operable (24yo)
Total Rated Capacity Tons
Total Safe Operating Capacity 5,000 Tons
Year Safe Operatin Condition
Tower No. Built/Installed Cépacitpy (Tonsg) Description Year Replaced
1 2017/2018 1,500 New 2017/2018
2 2017/2018 1,500 New 2017/2018
3 2004 1,000 Operable with
issues
whn, out
servi , eeds
eplacemen
wn, out
servi , eeds
eplacemen

Total Rated Capacity Tons

Total Safe Operating Capacity 4,000 Tons



2023 - 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS

Appendix C1 - 2016 Electrical Capacity Upgrade

The full document can be viewed at this link:

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

Appendix C2 - 2021 Medium Voltage Study

The full document can be viewed at this link:

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

EASTERN WASHINGTON UNIVERSITY
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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 (1SC)

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.

[509 838 8240}/ nacarchitecture.com

1203 West Riverside Avenue, Spokane, WA 99201-1107 A
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,

e 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
\ Y
»




Electrical Capacity Upgrade
AE 1483 AE
August 12, 2016
Ali 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

(77 g
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Costs

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:\111-15518\02_Design_Production\L_Studies_Analysis\Elec-Distribution-Report-160513.docx }
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Eastern Washington University
Medium Voltage Study

SECTION 1 - EXECUTIVE SUMMARY

EWU takes medium voltage(MV) electrical service from the city of Cheney and distributes that service
throughout their underground tunnel system via MV cable and sub-grade, MV vacuum switches which feed
grade-level pad mounted(PM) transformers, which in-turn serve individual campus buildings and loads. The
purpose of this study is to document the existing MV switches in detail and evaluate the current conditions of
each switch, note any code deficiencies and safety concerns as well as provide cost estimates to replace each
switch with a grade-level pad mounted switch and produce a priority list that identifies the order in which
switches should be replaced for maximum benefit.

Most of the existing switches are approximately 31 years old and well past their expected useful life of 15 to
20 years. Potential consequences of MV switch failure include lengthy unscheduled outages, emergency
repairs, equipment damage and injury to personnel. The cost to repair unplanned equipment failure can be
several times the cost of planned outages/equipment replacements. ’

The location of the MV switches in the sub-grade tunnel system poses inherent safety risks to maintenance
personnel. These include the presence of water, limited egress from equipment, and limited first responder
access to switch locations. In addition to itemizing latent deficiencies, this report includes specific actions to
mitigate these deficiencies. Refer to Section 3 for a detailed discussion of the existing conditions for each
switch location. Refer to the Exhibits Section for photographs of each switch location.

MW reviewed existing tunnel drawings and oneline diagrams showing the medium voltage distribution system
throughout campus. MW then visited all existing MV vacuum switches on campus and documented each
location for the purposes of this report. Finally, all pad-mounted transformers on campus which are served
from the existing MV vacuum switches were visited to evaluate the feasibility of installing pad-mounted
switches above grade to re-feed the transformers.

Based on the review of the existing conditions noted above, it is recommended that each existing vacuum
switch in the tunnel system be replaced as soon as practicable with a pad-mounted, grade-level, air
insulated switch. Existing vacuum switches should be replaced according to their ‘priority number’ in
descending order as listed in Exhibit 3.5 ‘Switch Priority List’. Switches with the highest priority number are
those with the most safety and maintenance concerns and replacing those switches first will maximize the
benefits of switch replacement.

The average cost to replace a single existing submersible vacuum switch in the tunnel system with a new
pad-mounted, grade level switch is expected to be approximately ($164,000). The expected cost to replace
all 27 switches is ($4,428,000). Switches can be replaced in increments of one or several switches at once
and spread out over time to match project costs to budget constraints. Refer to Section 4 for a more
detailed discussion of recommendations and associated costs along with possible phasing and other
strategies to minimize the impact of outages. Refer to the Exhibits Section in the back of the report for
diagrams and information which illustrate the intended modifications to the system.

Refer to Section 5 for definitions of technical terms used throughout this report.
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SECTION 2 — INTRODUCTION

MW was contacted by EWU regarding their existing sub-grade, medium voltage vacuum switches. MW met with
EWU facilities personnel onsite to discuss the existing switches and review their concerns and desired outcomes.
Based on discussions during the meeting, it was determined that MW would perform a study to document the
existing medium voltage switches in detail and evaluate the current conditions of each switch, note any code
deficiencies and safety concerns as well as provide cost estimates to replace each switch with a grade-level pad
mounted switch and produce a priority list that identifies the order in which switches should be replaced for
maximum benefit.

EWU takes medium voltage electrical service from the city of Cheney and distributes that service throughout
their underground tunnel system via medium voltage cable and sub-grade, medium voltage vacuum switches
which feed grade-level pad mounted transformers, which in-turn serve individual campus buildings and loads.
Most of the existing switches are well past their useful life, and failures are imminently expected.

Potential consequences of MV switch failure include lengthy unscheduled outages, emergency repairs, equipment
damage and injury to personnel. The cost to repair an unplanned outage can be several times the cost of planned
outages/equipment replacements. In addition, the location of the MV switches in the tunnel system poses
inherent safety risks to maintenance personnel. Refer to Exhibit 3.1 for a Map of the tunnel system and switch
locations and Exhibit 3.2 for a oneline diagram showing the medium volitage distribution throughout campus).

MW reviewed existing tunnel drawings and oneline diagrams showing the medium voltage distribution system
throughout campus. MW then visited all existing medium voltage vacuum switches on campus and documented
each location for the purposes of this report. Finally, all pad-mounted transformers on campus which are served
from the existing medium voltage vacuum switches were visited to evaluate the feasibility of installing pad-
mounted switches above grade to re-feed the transformers.

’

In addition to itemizing latent deficiencies, this report includes specific actions to mitigate these deficiencies.
Refer to Section 3 for a detailed discussion of the existing conditions for each switch location.

Refer to Section 4 for a discussion of recommendations, associated costs along with possible phasing and other
strategies to minimize impact of outages. Refer to the Exhibits section for diagrams and information which
illustrate the intended modifications to the system.

Throughout this report, specific terminology is used to discuss equipment, some of which is unique to the electrical
industry and not widely used elsewhere, refer to Section 5 for definitions of technical terms used throughout this
report.
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SECTION 3 - FINDINGS

Existing Conditions

EWU takes medium voltage electrical service from the city of Cheney and distributes that service throughout their
underground tunnel system via medium voltage cable and sub-grade, medium voltage(MV) vacuum switches
which feed grade-level pad mounted(PM) transformers, which in-turn serve individual campus buildings and
loads. Most of the existing switches are dated 1989 placing them at approximately 31 years old. The expected
useful life of a MV vacuum circuit breaker is between 15 and 20 years. Equipment life varies based on conditions
of maintenance, temperature, moisture, number of switch cycles, etc. Even assuming optimal conditions, this
equipment is well past its useful life, and failures are imminently expected.

Potential consequences of MV switch failure include lengthy unscheduled outages, emergency repairs, equipment
damage and injury to personnel. The cost to repair an unplanned outage can be several times the cost of planned
outages/equipment replacements.

There are 27 active switches included in the campus MV distribution system. There are 28 switches total in the
system but switch #5 is not presently serving any load. The average number of transformers fed from each switch
is 2. The significance here, is that a switch failure is most likely to disable (2} buildings. For example, if switch #21
were to fail unexpectedly, both Dressler and Pearse Halls would be without power until the switch could be
replaced or a temporary solution could be implemented.

The location of the MV switches in the sub-grade tunnel system poses inherent safety risks to maintenance
personnel. Most switch locations are constantly wet which increases safety risks when working with electrical
equipment. Almost all switch locations have gates that swing into the switch area and a large chilled water pipe
blocking egress away from the switches. This severely limits personnel’s ability to get to a safe distance in the
event of non-passive equipment failure. The tunnel itself limits access by first responders as entry points are
often several hundred feet from switch locations and some entrances involve narrow ladders or spiral staircases.
This would make it difficult for emergency responders to reach, treat and extract injured personnel in the event
of an accident. Grade level, pad mounted equipment would provide ready access to emergency responders as
well as safe working distances and egress paths for personnel and limit the presence of standing water in proximity
to the switches. Refer to the following section for a detailed review of each switch location and the associated
areas of concern.

Switch Locations

This section provides a detailed description of each switch location and the conditions of installation including
specific areas of concern for each switch. Refer to Exhibits 3.7 through 3.27 for photographs of each switch
installation to supplement the descriptions. Refer to Exhibit 3.5 for a ranking of switches by priority of
replacement.

General Tunnel Condition Comments
e Cellular signal was intermittent in vault.
e Maintenance radios appeared to work throughout.
¢ The tunnel overall had adequate lighting.
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SECTION 4 - RECOMMENDATIONS

REPLACE EXISTING VACUUM SWITCHES IN TUNNEL

Based on review of the existing tunnel drawings and oneline diagrams, visiting all existing medium voltage
vacuum switches and pad-mounted transformers on campus and documenting each location, it is recommended
that each existing vacuum switch in the tunnel system be replaced as soon as practicable with a pad-mounted,
grade-level, air insulated switch. Switches can be replaced in increments of one or several switches at once and
spread out over time.

Existing vacuum switches should be replaced according to their ‘priority number’ in descending order as listed in
Exhibit 3.5 Switch Priority List. Switches with the highest priority number are those with the most safety and
maintenance concerns and replacing those switches first will maximize the benefits of switch replacement.

It should be noted that there are (8) switches mounted at grade level where many of the safety and
maintenance concerns noted for the other switches do not exist and therefore the main factor driving
replacement of these switches in the age of the equipment and their expected failure. For these switches, their
priority number is low as it is expected that mitigating the safety and maintenance concerns associated with the
other switches would provide more benefit.

All of the PM transformers are mounted in exterior equipment yards with fenced in areas. Many of these have
space for a future generator and almost all of them have the opportunity to extend the concrete and fenced
enclosure to accommadate the addition of a new PM switch.

Refer to Section 3 for a detailed description of the cutover process for the (2) types of scenarios and the
associated expected outages.

Page 19 of 80



Termination
Point (TER)

15
14
4
11
21
2
11A

17

19A
17
13
6
20
22
22
3
9A
15
OLD PLANT
UTILITIES
OLD PLANT
UTILITIES
OLD PLANT
UTILITIES
138
138
1B

12

Computer
Science Vault
Computer
Science Vault

OLD SUB #2

Switch
Number

24

25

16
26A

20
19

10
15
17
18
26
12A
23

22

Priority
Number
(1-100)
100
75
58
55
48
45
43

43

33
30
28
28
20
20
20
20
20
15

13
13

13

10
10
8

0

Exhibit 3.5

Building(s) Building(s) Building(s)
Served Served Served
STREETER MORRISON
ROTC CEB XFMR#2  CEB XFMR#1
PUB ISC #1 ISC #2
MAR WLM
PEA
SNYMANCUT SNYMANCUT
LOWER ROOS WWF LTS
CONCESSION WWELTS EAST WEST
CHN sc Sl
DRE PRC
TUNNEL RTV
PAT ISLE
PEC
PAV PLYF
FLDH AQT
L. ANDERSON
MON HAR
DRYDEN URC
PUMP (PL
UTILITY) SHW
PL AUX
KGS SNR
MUSIC CHILDCARE SPEECH
ART DRAMA
- WSP AEC
SERVED DEMOD
CAMPUS SCHOOL
BLDG
HUS
SuT TAW
HOUSING /
RED BARN MAINT STREET LTG

NOTE: HIGHLIGHTED SWITCHES ARE INSTALLED AT GRADE LEVEL AND NOT IN THE TUNNEL.
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Termination
Point (TER)

.14
138
138

13

12
11A
11
Computer
Science Vault
Computer
Science Vault

OLD SUB #2
OLD PLANT
UTILITIES
OLD PLANT
UTILITIES
OLD PLANT
UTILITIES
20
21
22
22
19A

17
17
1B
15
15

Switch
Number

1

[¢}]

10

15
16
17
18
19

20
21
22
23
24
25
26

12A

26A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Priority
Number
(1-100)
75
10
10
28

0

43
55

0

0
28
0

13
i3

13

20
48
20
20
33

43

30
8
15
100
58
20
20
45
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Exhibit 3 6

Building(s) Building(s) Building(s)
Served Served Served
ROTC CEB XFMR#2 CEB XFMR#1
MUSIC CHILDCARE SPEECH
ART DRAMA
TUNNEL RTV
CAMPUS SCHOOL
BLDG
JFK
MAR WLM
HUS
SUT TAW
PAT ISLE
HOUSING/MAI
RED BARN NT STREET LTG
PUMP (PL
UTILITY) SHW
PL AUX
KGS SNR
PEC
PEA
PAV PLYF
FLDH AQT
CHN SCI SCI
LOWER ROOS WWE LTS

CONCESSION WWEF LTS EAST WEST
DRE PRC

WSP AEC
DRYDEN URC
STREETER MORRISON
PUB ISC#1 ISC #2
L. ANDERSON
MON HAR

SNYMANCUT SNYMANCUT

NOTE: HIGHLIGHTED SWITCHES ARE INSTALLED AT GRADE LEVEL AND NOT IN THE TUNNEL.

Page 38 of 80



Exhibit 3.7 - SW#1




Exhibit 3.7 - SW#1




Exhibit 3.7 - SW#1







BB




- SW#23 & 24

4
N
™
=
8
=
X
Ll




Exhibit 3.24 - SW#23 & 24




2023 - 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS

Appendix D1 - 2021 New Boiler Project Plans

The full document can be viewed at this link:

https://inside.ewu.edu/facilities/appendix-d1-2021-new-boiler-project-plans/

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

The full document can be viewed at this link:

https://inside.ewu.edu/facilities/wp-content/uploads/sites/191/2022/08/APPENDIX-D2-2022-Ph1.-
Electrical-Switch-Upgrades.pdf
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The Conformed Set is provided as an aid to the Contractor to help consolidate many of the major changes and updates to the project drawings since the
original Bid Set was issued. Notable changes include:

COP-2: L&I Electrical Revisions: New Electrical drawings.
COP-3: Boiter Foundation Revisions: New Structural drawings.

Please be aware that these drawings do not necessarily indicate other changes or revisions that have been made and issued in other COPs, ASls, RFis,
etc. Itis still the Contractor's res onsibili to kee track of all relevant chan es and communicate said chan es to all subcontractors vendors etc.
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(509) 954-6604

LIMITS OF WELL 2
DISCHARGE PIT

MCCANNA ENGINEERING
9401 E APPLEWAY BLVD
SPOKANE VALLEY, WA 99206
PH

:
- ) NON S
H
§
CEDAR ST.
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VICINITY MAP i

PARCEL NUMBER: 13123.2401 & 13123.2402 i

SITE ADDRESS: 120N 11TH ST. & 1115 CEDAR ST., CHENEY, WA 89004 . &

PERMANENT SEEDING NOTES
LOCATIONS TO BE APPLIED:
1. ggl‘L‘.’m' FINAL GRADED OR CLEARED AREAS WHERE FERMANENT VEGETATIVE COVER IS NEEDED TO ESTABLISH THE

i . ol - it~ | UNDERGROUNE:
T 1 T YAULT FOR
| . i ¥ DIESEL FUEy
TANKS 1

—n G aTaIN O

MCCANNA

o ———— g
-

2. AREAS WHICH WILL ROT BE BROUGHT TO FINAL GRADE FOR A YEAR OR MORE.
3. VEGETATION-UMNED CHANNELS, ORAINAGE SWALES AND AS SHOWN ON TRE PLANS.

Py B
PROVIDE FRESH, CLEAN NEW CROP SEED COMPLYING WITH TOLERANCE FOR PURMY AND GERMIMATION ESTABLISHED BY

OFFICIAL SEED ANALYSTS OF NORTH AMERICA. PROVIDE SEED MIXTURE COMPOSED OF GRASS SPECIES AND AND NATVE r

SPECIES AT PERCENTAGES AS FOLLOWS: )

GRASS SEED: FRESH, CLEAN, DRY, NEW CROP SEED COMPLYING WITH THE ASSOCIATION OF OFFICIAL ANALYSTS' "RULES
FOR TESTING SEEDS" FOR PURITY AND GERMINATION TOLERANCE. PROVIDE THE FOLLOWING EROSION SEED MIX FOR THE

: RASS, 30X; SHEEP FESCUE, J0%; HARD FESCUE, 30%; ANNUAL RYE, 10%. SEED SHALL @
BE APPLIED TO FLAT GROUND AT A MINIMUM RATE OF 40 POUNDS PER ACRE,

PROVIDE HYDROSEEDING AS FOLLOWS:

Description:

FIBER-OPTIC LOCATION REVISED.

DISCHARGE PIT

[E—="%

LIMITS OF WELL 2 10 I

HYDROSEEDING: MIX SPECIFIED SEED AT THE RATE REQUIRED ABOVE, FERTILIZER AT THE RATE OF 400 LBS./ACRE OF
16-16-16 AND FIBER MULCH IN WATER, USING EQUIPMENT SPECIFICALLY DESIGNED FOR HYDROSEED APPLICATION.
CONTINUE MIXING UNTIL UNIFORMLY BLENDED IMTO HOMOGENOUS SLURRY SUITABLE FOR HYDRAULIC APPLICATION.

ik D]

BID SET

1. MIX SLURRY WITH NONASPHALTIC TACKIFIER, PER MANUFACTURER'S RECOMMENDATION.

2. APPLY SLURRY UNIFORMLY TO ALL AREAS TO BE SEEDED IN A 1—STEP PROCESS, APPLY MULCH AT THE MINIMUM 2
RATE OF 2500 LBS./ACRE (15.5 KG PER 100 SO.M) ORY WEIGHT BUT NOT LESS THAN THE RATE REQUIRED TO

OBTAIN SPECIFIED SEED-SOWING RATE.

ate:
04/07/2021

ALl SEEDING OF SLOPES SHALL BE DONE IN ACCORDANCE WITH W.S.D.0.T. STANDARD SPECIFICATICNS.

PERMANENT SEEDING SHALL OCCUR BETWEEN THE DATES OF OCTOBER 1 TO NOVEMBER 15. ANY AREAS THAT ARE NOT
SEEDED AND ARE EXPOSED FOR MORE THAN 10 DAYS SHALL HAVE A TEMPORARY CONTROL BLANKET, OR MULCH.
MULCHING OPERATIONS SHALL BE PER W.S.D.0.T. SPECIFICATIONS SECTION §-01.3(2).

1

No:

EROSION AND SEDIMENT CONTROL NOTES

INSPECT ALL ROADWAYS, AT THE END OF EACH DAY, ADJACEN; TO THE CONSTRUCTION ACCESS ROUTE. IF IT IS
s\élguENRTE;IMT SEDIMENT HAS BEEN TRACKED OFF SITE AND/OR BEYOND THE ROADWAY APPROACH. CLEANING IS H
IRED.

.
/i3
1

1.

s
,

2, If SEDIMENT REMOVAL (S NECESSARY PRIOR TO STREET WASHING, IT SHALL BE REMOVED BY SHOVELING OR PICKUP
SWEEPING AND TRANSPORTED TO A CONTROLLED SEDIMENT DISPOSAL AREA.

3. IF _STREET WASHING IS REQUIRED TO CLEAN SECIMENT TRACKED OFF SITE, ONCE SEDIMENT HAS BEEN REMOVED.
H SHALL BE CONTROLLED BY PU PREVENTED FROM —T ——W—

1 D 3

Bl ‘CONFORMED SET

.‘ 2 3

EXHAUST
VENT

STREET WASH W/ IATER MPING BACK ON-SITE OR OTHERWISE
DISCHARGING INTO SYSTEMS TRIBUTARY TO WATERS CF THE STATE.

El

Site Demolition & TESC Plan

=, g

¥

t

|

{

I

|

1

j
I

-

4. RESTORE CONSTRUCTION ACCESS ROUTE FQUAL TO OR BETTER THAN THE PRE—CONSTRUCTION CONDITION. A\
5. RETAN THE DUFF LAYER, NATIVE TOPSOIL, AND NATURAL VEGETATICN IN AN UNDISTURBED STATE TO THE MAXIMUM . P 2 ”
EXTENT PRACTICAL. 3 :

12-31-21

=-d

INSPECT SEDIMENT CONTROL BWPS WEEKLY AT A MINIMUM, DALY DURING A STORM EVENT, AND AFTER ANY
FROM THE SITE (STORMWATER OR NON—STORMWATER). THE INSPECTION FREQUENCY MAY BE REDUCED TO ONCE A LEGEND
MONTH IF THE SITE IS STABILZED AND IMACTIVE. ) T w

o | {

T T ot Ty CTTL M ACDORDANCE WITH THE STATE AND/OR|LOCAL AR OpiTre { | = UTILITY MANHOLE o = EIECTRICAL METER BOX [ — OVERHEAD UTILTY UINES CON:IZK:?N.IE':R:SC:ENSM T TS S S SR SRS
ossGrounD BscTREA e e o e e e i o B

UNDERGROUND GAS LINZ WASHINGTON. :

= UNDERGROUND SANITARY SEWER LINE

UNDERGROUND STORM SEWER LINE

UNDERGROUND WATER LINE

UNDERGROUND TELEPHONE LINE

UNDERGROUND LINE AS NGTED

CHAIN LINK FENCE LINE

RECORD UNDERGROUND GAS LINE

RECORD UNDERGROUND SANITARY SEWER LINE

T
"

= SANITARY SEWER MANHOLE

SANTARY SEWER MANHOLE = POWER VAULT
Rilk OVER PVC CLEANOUT

®
- = UTIUTY,/POWER POLE
= STORM SEWER MANHOLE -
OR DRYWELL $—3{ = POLE WITH STREET LUMINAIRE W= zIDEWALBKUSH s —
© = SWA
= CATCH BASIN "

D = MEASURE DOWN DISTANCE FROM -
— GAS METER OR VALVE RIM TO BOTTOM SURFACE CXXD = HEDGE ROW -—r -
FF = FINISH FLOOR ELEVATION CONC. = CONCRETE —u—
A = SIGN AS NOTED

B. STABILIZE EXPOSED UNWORKED SOILS (INCLUDING STOCKPILES), WHETHER AT FINAL GRADE OR NOT, WITHIN 10 DAYS = ELECTRICAL TRANSFORMER

DURING THE REGIONAL DRY SEASON (JULY 1 THROUGH SEPTEMBER 30) AND WITHIN S5 DAYS DURING THE REGIONAL
WET SEASON (OCTOBER 1 THROUGH JUNE 30). SOILS WMUST BE STABILIZED AT THE END OF A SHIFT BEFORE A
HOUDAY WEEKEND IF NEEDED BASED ON THE WEATHER FORECAST. THIS TIME LIMIT MAY ONLY BE ADJUSTED BY A ’
LOCAL JURISDICTION WITH A "QUALIFIED LOCAL PROGRAM,” IF IT CAN BE DEMONSTRATED THAT THE RECENT WO ThYiET
PRECIPTATION JUSTIFIES A DIFFERENT STANDARD AND MEETS THE REQUIREMENTS SET FORTH IN THE CONSTRUCTION

STORMWATER GENERAL PERMIT, r

9. PROTECT INLETS, DRYWELLS, CATCH BASINS AND OTHER STORMWATER MANAGEMENT FACILITIES FROM SEDIMENT,
WHETHER OR NOT FACILITIES ARE OPERABLE.

10. KEEP ROADS ADJACENT TO INLETS CLEAN.

é
E
|
|
|
|

SAWCUT AND REMOVE EXISTNG SDEWALK AND CURB.

|
1
f
|

REMCVE EXISTING TYPE 2 CURB INLET.

B ©® 6@e
I

CLEAR AND GRUB EXISTING ORGANIC MATTER WITHIN FROJECT AREA

INSTALL NEW BOILER
ROZELL CENTRAL ENERGY PLANT
EASTERN WASHINGTON UNIVERSITY - CHENEY, WA

ROCK CONSTRUCTION ENTRY PER DETAIL 1 THIS SHEET.

= WATER METER

IRRIGATION HEAD

= WATER VALVE

= IRRIGATION CONTROL VALVE H

= FIRE HYDRANT %’a% = CONIFEROUS TREE 4
CLEAN OUT 3 = 127-23" 5

RELOCATE EXISTING VALVES PER SHEET C21.

|

11. INSPECT INLETS WEEKLY AT A MINIMUM AND DALY DURING STORM EVENTS. &— = GUY ANCHOR
o™ = TELEPHONE RISER &) - oecouous TREE  — —Re— —
B 1=1-3

= GUARD POST OR BOLLARD

SeeRee o

REMOVE AND DISPOSE OF EXISTING FENCE.

PROVIDE INLET PROTECTION ON CATCH BASIN ON NORTHWEST CORNER OF CEDAR & N.
11TH STREET. PER DETALL 2, THIS SHEET.

PROTECT EXISTING FEATURE DURIRG CONSTRUCTION.

12. CONSTRUCT STORMWATER CONTROL FACILITIES (DETENTION/RETEWTION STORAGE POWD OR SWALES) BEFORE GRADING
BEGINS, THESE FACILMES SHALL BE OPERATIONAL BEFORE THE CONSTRUCTION OF IMPERVIOUS SITE IMPROVEMENTS.

l

QRE®

2
o
g

s

— —RSS— —

Oox &8 @
n
(S

13. SICCKPILE MATERIALS (SUCH AS TOPSOIL) ON SITE, KEEPING OFF OF ROADWAY AND SIDEWALKS.

RECORD UNDERGROUND STORM SEWER LINE
14, COVER, CONTAIN AND PROTECT ALL CHEMICALS, LIQUID PRODUCTS, PETROLEUM PRODUCT, AND NON—INERT WASTES
PRESENT ON SITE FROM VANDALSM (SEE CHAPTER 173-304 WAC FOR THE DEFINTION OF INERT WASTE),. USE — —RWa— — = RECORD UNDERGROUND WATER LINE
SECOMDARY CONTAIMMERT FOR ON-SITE-FUELING TANKCS. MARK — —RRR— — = RECORD UNDERGROUND IRRIGATION LINE

5 - 40%+ 488 TEMPO! BENCH
- Hﬁs—* = FINISHED FLOOR OF
- i 3 1
18. ggpaucr MNVN-E[WIE SEBG%EPA?:IGOZP%?A“O%}J?”&N%&B Dﬂiﬁﬁﬁv&gN&:&i%ﬁ)ﬁmmwuc gSYEM EXISTING BUILDING UNSUITABLE FILL FRON WELL 2 DISCHARGE PIT. SHOWN FOR INFORMATICN PURPOSES. -
THAT MAY RESULT IN DISCHARGE OR SPILLAGE OF POLLUTANTS TO THE GROUND OR INTO STORMWATER RUNGFF USING
SPILL P RES, SUCH AS DRIP PANS. CLEAN ALL CONTAMINATED SURFACES IMMEDIATELY FOLLOWING ANY SHEET 'NDEX

N MEASUI
agﬁwsgmﬁl%ﬁﬁgss;ﬁgmmmgGV&'IET.E.EOUIPMEM OR VEHICLE, PERFORM EMERGENCY REPAIRS ON SITE SUMMARY OF BMPIS UT’L,ZED SITE DEMOLITION & TESC PLAN

16. CONDUCT APPLICATION OF AGRICULTURAL CHEMICALS, INCLUDING FERTILIZERS AMD PESTICIDES, IN SUCH A MANNER, . PRESERWI
AND AT APPLICATION RATES, THAT INHIBITS THE LOSS OF CHEMICALS INTO STORMWATER RUNOFF FACILITIES. AMEND o s s fEopital LW SITE GRADING & SITE UTILITY PLAN .
MANUFACTURER'S RECOMMENDED APPLICATION RATES AND PROCEDURES TO MEET THIS REQUIREMENT, IF NECESSARY. BMP C220: STORM DRAIN INLEY PROTECTION DETAILS
SUT FENCE

I
|
2
I
i
[l

°g 0
[}

EXISTING UNDERGROUND FIBER. CONTRACTOR SHALL PROTECT IN PLACE. FUTURE
RELOCATION BY OTHERS.

BMP £233:

17. INSPECT ON A REGULAR BASIS (AT A MINIMUM WEEKLY, AND DAILY DURING/AFTER A RUNOFF PRODUCING STORM
AND MAINTAIN ALL EROSION AND SEDIMENT CONTROL BMPS TO ENSURE SUCCESSFUL PERFORMANCE OF THE

EVENT) ORAINAGE GRATE
BMPS. NOTE THAT INLET PROTECTION DEVICES SHALL BE CLEANED OR REMOVED AND REPLACE BEFORE SIX INCHES OF
SEDMENT CAN ACCUMULATE

—RECTANGULAR
GRATE SHOWN

REMOVE TEMPORARY ESC BMPS WITHIN 30 DAYS AFTER THE TEMPORARY BMPS ARE NO LONGER NEEDED.
PERMANENTLY STABILZE AREAS THAT ARE DISTURBED DURING THE REMOVAL FROCESS.
DEFRATION:
A TEMPORARY STONE-STABILZED PAD LOCATED AT POIIS OF VEHKLLAR

CONSTRUCTION SEQUENCE VIGHESS I ECTESS G A CONSTRUCTIEN <

BURPDSF:

MSI

Www.mst-engineers.c

% ENGINEERS

THE FOLLOWING CONSTRUCTION SEQUENCE SHALL BE FOLLOWED IN ORDER TO BEST MINMIZE THE POTENTIAL FOR EROSION TO REDUCE THE AMOUNT GF NUD, DIRT, ROCKS, ETC. TRANSPORTED ONTO PUBLIC
AND SEDIMENTATION CONTROL PROBLEMS: ROADS BY MOTOR VEHICLES OR RUNOFF BY CONSTRUCTING A STABIUZED PAD OF
A) CLEAR AND GRUB SUFFICIENTLY FOR INSTALLATION OF TEMPORARY ESC BMF'S; TS STIENTRANGES T0 (CONSTRUCTION ISITESTARD WASHINGIOF TiRES
B) INSTALL TEMPORARY ESC BMP'S; CONSTRUCTING SEDIMENT TRAPPING BMP'S AS ONE OF THE FIRST STEPS PRIOR CONDITIONS WHERE PRACTICE APPUIES:
70 GRADING: )
C) CLEAR, GRUB AND ROUGH GRADE FOR ROADS. TEMPORARY ACCESS POINTS AND LTILTY LOCATIONS; ~  WMENEVER TRAFFIC WiLL BE LEAVING A CONSTRUCTION SITE AND MOWNG
D) STABILIZE. ROADWAY APPROACHES AND TEMPORARY ACCESS POINTS WITH THE APPROPRIATE CONSTRUCTICN ENTRY Y O A A OO ER TFRVED ST AS™
MP;

BELOW INLET
GRATE DEVICE

OVERFLOW BYPASS

NOT TO SCALE

SECTION VIEW ISOMETRIC_ VIEW
MANTENANCE: ISOMETRIC VIEW

£) CLEAR, GRUB AND GRADE INDIVIDUAL LOTS OR GROUPS OF LOTS NOT T0 SCALE
F) TEMPORARILY STABIUZE, THROUGH RE-VEGETATION OR OTHER APPROPRIATE EMP'S, LOTS OR GROUPS OF LOTS IN = THE ENTRANCE SHALL BE MAINTAINED (N A CONDITION WHICH WILL PREVEN

SMUATIONS WHERE SUBSTANTIAL CUT OR FILL SLOPES ARE A RESULT OF THE SHE GRADING; JRA . 5 = .TON| I
G} CONSTRUCT ROADS, BUILOINGS, PERMANENT STORMWATER FACILITIES (LE. INLETS, PONDS, UIC FACILITIES, ETC.); DEMAND, AND REPAR AND/OR CLEANQUT OF ANY STRUCTURES USED
H} PROTECT ALL PERMANENT STORMWATER FAGIUTIES UTILIZING THE APPROPRIATE BMP'S: TRAP SEDIMENT. ALL MATERIALS SPILLED, DROPPED, WASHED, UR TRAGKED
1) INSTALL PERMANENT £5C CONTROLS, WHEN APPLICABLE; AND, FROM VEHICLES ORTC ROADWAYS OR INTC STORM DRAINS MUST BE REMOVED
J) REMOVE TEMPORARY ESC CONTROLS WHEN; MMEDIATELY.

— PERMANENT ESC_CONTROLS. WHEN APPLICABLE, HAVE BEEN COMPLETELY INSTALLED:
— ALL LAND-DISTURBING ACTIMITIES THAT HAVE THE POTENTIAL TO CAUSE EROSICN OR SEDIMENTATION HAVE

CEASED; AND,
— VEGETATION HAD BEEN ESTABLISHED IN THE AREAS NOTED AS REQUIRING VEGETATION ON THE ACCEFTED ESC
PLAN ON FILE WITH THE LOCAL JURISDACTION.

PROJECT NO: 202027
DRAWN BY: Jo

NOTES:
. SIZE THE BELOW INLET GRATE DEVICE (BIGD) FOR THE STORM WATER STRUCTURE IT Wil SERVICE. UNDERGROUND SERVICE ALERT CHECKED BY: BOM
ONE-CALL NUMBER

THE BIGD SHALL HAVE A BUILT-IN HIGH-FLOW RELEF SYSTEM (DVERFLOW BYPASS).
THE RETRIEVAL SYSTEM MUST ALLOW REMOVAL OF THE BIGD WITHOUT SPILLING THE OOLLECTED MATERIAL
PERFORM W WITH STANDARD 8-01.3(15). 81 1

. STORM DRAIN INLET PROTECTION DETAIL CALL TWO BUSINESS DAYS C 1 1
SCALE: NTS BEFORE YOU DIG -

DATE: o3-zr.2021
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EXISTING SLAB & CURE

L
NN

EXCAVATE AS sm/
AS POSSIBLE,

WASHINGTON STREET

& CONC WALL W/
2" O.C. EACH WAY, teneRED

-7
MAX.

EXTEND THICKENED SLAB &

. REINFORCEMENT TO NEAREST
FILL W/ CONCRETE -0 NIN CONTROL JOINT PER
ARCHITECTURAL DRAWINGS
)
a «

\ THICKENED SLAB W/ §4 ©
12° 0.C. EACH WAY, CENTERED

Zgz

NOTE: STRUCTURAL DESIGN FOR
RETAINING WALL PROVIDED BY
DCI ENGINEERS,

s EQUIPMENT PAD SECTION (NORTH)
€21 SCALE:NTS

TYPICAL SLAB-ON-GRADE
PER DETAL

OVEHEKCAVATE PER TYPICAL
SLAB-ON-GRACE DETAIL

TYPICAL SLAS-ON-GRADE
PER DETAL
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TEW DESCRIPTION < W § )
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EXSTING UNDERGROUND PIBER: CONTRACTOR SHALL PROTECT oS .-
IN PLACE. FUTURE RELOCATION BY DTHERS. s < A X
{Z) PCC PAVEMENT PER DETAIL 1 SHEET C5.1. e n o
() # THIK CONCRETE SLAS PER DETAL 2 SHEET C5.1.
CHAIN LINK FENCE ATTACHED TO TOP OF EXISTING CURB PER
ARCHITECTURAL PLANS.
RELDCATE EXISTING ABOVEGROUND VALVES AND BACKFLOW
FREVENTER.. UNDERGROUND.LINE LOGATICNS. UNKNOW
CONTRACTOR 10 CODRDINATE RELOCATION WTH OWNER DURIG
oY cia nzmmnc WALL PER DETAILS 1. 2 OR 3 THIS
SHEET,
TYPE “A" CURB PER CITY OF CHENEY STANDARD PLAN A-2.
PLACE #4 REBAR AT 3" AND 6" BELOW TOP OF CURB. PLACE
4 OF CRUSHED SURFACING BASE COURSE BELOW AL
PROPOSED CURBS.
GRAVEL SURFACING PER DETALL 3, SHEET C5.1 o
E 9
{8) SDEWALK PER CITY OF CHENEY STANDARD PLAN A-6 23
a x
TYPE 2 CURB INLET PER DETAIL 7 SHEET C5.1. SET BOTTOM %z
(T} ELEVATION AT SORETENTION AREA OUTLET 2487.25' INLET To [
TRUCTED AS OVERFLOW TO CITY RIGHT OF WAY. &z
(AT BOLLARD PER DETAL 4 SHEET C5.1. E S
o
(12) BORETENTION AREA PER DETAL 5 SHEET CS.1. ) &
)
(=] 5
8
ABBREVIATIONS o i
ToC = TOP OF CONCRETE " g
TBC = TOP BACK OF CURE ﬁ 5
TOA = TOP OF ASPHALT 3
T0G = TOP OF GRAVEL .
B -

FL = FLOW UNE

8" CONC WALL W/ 4 ©

EXSTING SLAB & CURB 12" 0.C. EACH WAY, CENTERED

c
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NOTE: STRUCTURAL DESIGN FOR reC) =
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// FINISHED GRADE 1] 2' w
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EXCAVATE AS STERR - :II E (=)
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FLL W/ CONCRETE 4. <y 5
NI i o ®
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N ZHPs O
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\// . /;>\>/\\/;‘\\/ A COMPACTED SUBGRADE

s EQUIPMENT PAD SECTION (WEST, SOUTH)
C21  ScAENTs -
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4 AT 12° O.C.
EACH WAY
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EXTEND REINFORCEMENT TO
NEAREST CONTROL JOINT
PER ARCHITECTURAL DRAWINGS
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2'-8" MAX

,  EXCAVATE AS STEEP
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1 RENDERING - EXTER
17 =10

3 FACADE FROM PARKING LOT
1

8 =1

4 FACADE FROM SW
118" = 10"

g FACADE FROM NORTH
178" =10

2 PARTIAL SITE PLAN - DEMO
14" = 10"

5 PARTIAL SITE PLAN
1

TOP HINGE
(90° SWING)

BOTTOM HINGE

{80° SWING)

7 FENCE ELEVATION
34" = 10"

4" =

EQUIPMENT PAD

NEW CURB,
(E) CURB SEE CWIL

NEW MESH N

CONG
EQuIP
AD 'SURFACE MOUNT 6-FT
CHAIN-LINK FENCE POSTS
ON EXIST CONTAINMENT
CURB. NO GAPSTO

EXCEED 4 INCHES.

a0

USS RO

CHAIN UNK FABRI

HEAVY-DUTY,
LOCKABLE
FORK LATC -

RETCHER B

FABRIC BAN

APPROX AREA TQ BE

REFER TOGIVIL FOR
[ EARTHWORK

f
¥
L
)
%ﬁ REMOVE FENCE

g FENCE POST

= 1

g CONTROL JGINT
1172 =10

PARKING AREA
!
I
¥
|
(E)CURB.
|
*
| WALL DEMO, SEE PLANS
IRRIGATION,
I SEECIVIL ‘\5.,___,> HOSE BB
ELONGATED CURB, SEE CIVL FOR CONC CURB
SEECIVIL (_“{— /EMENT ELEVATIONS
TOOLED JOINT i/'
CONC, %
L SEE CVIL 7, K PARKING AREA
CHIMNEY
STACK”
/
5312
_ CONTROL JOINT @
10 INTERVALS. TYP MATCH cURB
&
38" EXP JOINT = B 348” EXP JOINT
ATCURD 3" EXP JOINT
FENCE - X
— {E) CURB
CURB FLUSH
WISLAB
o NEW BACKFLOW
VALVE ABOVE
GRADE, ORIENT 24" BASALT CHIPS
EM RELOCATED HOSE ,~— EXPANSION JOINT W/ CONTROL JOINT (MATCH Nw}
FENCE, SEE MECH BIB, SEE MECH TYPE A" JOINT
o SEALANT AT BUILGING .
7
TOOLED EDGE OF PAVEMENT, TYP
~ MED BROOM FINISH
s
7 113 HEIGHT
o
= /////
== 28 HEIGHT
6" ANCHOR CONG PYNT ‘////'7/
=
& CRUSHED SURFACE 2'WIDE TOOLED
- TOP COURSE CONTROL JOINT,
i TYP EA JOINT &
< GEOFABRIC EDGE
ANCHQOR INSET 14TRADIUS
S . 1472 FROM STRUCTURAL FILLI \ //
ANCHOR FACE COMPACTED - /
DEFTH SUBGRADE &\\ \ /// /
~
! GEDGRID \O N J/} st
: \l W <

SEE CIVIL FOR PROFILE

Exunm CONDITIONS
CONTRACTOR TO PHOTOGRAPH AND/OR VIDEOTAPE IN SUFFIGIENT DETAIL
ALL EXISTING AREAS THAT WRL BE AFFECTED BY CONSTRUCTION AND
L ROUTES BSTANTIATE E: ONDITIONS THAT MIG
OTHERWISE BE CONSTRUEDAS DAMAGE CAUEED BYTHE CONTRACTOR
2 ANY DAMAGE WrrHlN THE LIMITS OF CONSTRUGTION oR AREAS USED BY
THE CONTRACTON LIMITS OF GONSTRLK HALL BE THE
RESF‘ONSIB]L"‘I OF THE OONTRACTOR TOREPAIR UNIESS THE DAMAGE
SITIVELY IDENTIFIED BY PHOTOGRAPH OR VIDEQTAPE AS BEING
A PREVIOUSLY EXISTING CONDITION,

SITE IMPROVEMENTS
i PROTECT REMAINING LANDSCAPE TURF, PLANTINGS AND IRRIGATION FROM

2 REPAIR To DAMAGED IRRIGATION SYSTEMS ARE TO BE COMPLETED BY A
QUALIFIED IRRIGATION INSTALLER.

sn’E CLEARING
REMOVE EXISTING SOIL AND MATERIALS AS NECESSARY TO FACILITATE
NEW CONSTRUCTION.

2 PROPERLY DISPOSE OF WASTE MATERIALS, INCLUDING TRASH, AND

DEERIS, OFF PROPERTY.

EARTH MOVING
CALL 811 BEFORE YOU DIG. LOGATE BURIED UTILITIES BEFORE STARTING
WORK,

2 PROVIDE AND MAINTAIN ERCSION AND SEDIMENT CONTROL MEASURES
DURING WORK.

JTILITY TRENCHES
1 EXCAVATE AND SHAPE TRENCH BOTTOMS TO UNIFORM DEPTH, FREE FROM
PROJECTING STONES AND SHARP OBJECTS.
2 \ND COWPACT BEDDING COURSE TO PROVIDE CONTINUOUS
SUPPORT FOR CONDUIT, PIPES, JOINTS AND FITTINGS

EILLAND COMPACTION

1 PLACE BACKFILL IN LAYERS NCT MORE THAN § INCHES IN LOCSE DEPTH
FOR MATERIAL COMPACTED BY HEAVY COMPACTION EQUIPMENT, AND NOT
MORE THAN 4 INCHES IN I.OOSE DEFTH FCR MATERIAL COMPACTED BY
HAND-CPERATED TAMPER:

2 UNDER WALKWAYS, scARIFv AND RE-COMPACT TOP 6 INCHES BELOW
SUBGRADE AND COMPACT EACH LAYER OF BACKFILL OR FILL SOIL

3 FOR L'TKLITY TRENCHES COMPACT EACH LAYER OF INITIAL AND FINAL
BACKFILL SOIL MATERIAL AT §0 PERCENT.

GRADING, BASE COURSE AND DRAINAGE COURSE

1 UNIFORMLY GRADE AREAS TO A SMOOTH SURFACE, FREE OF
IRREGLILAR!

2. SLOPE GRADES AWAY FROM BUILDINGS AND TO PREVENT PONDING.

E LAGE AND COMPAGT BASE GOURSE UNDER PAVEMENTS AND WALKS

CONGRETE PAVING (SITE WALKS, PAVEMENT AND CURES)
PROVIDE STEEL REINFORCING BARS WHERE INDICATED.

z INSTALL ISOLATION JOINTS AND CONSTRUCTION JOINTS WHERE INDIGATED
OR REQUIRED.

PBLACING CONGRETE
1 MOISTEN SUBBASE TO PROVIDE UNIFORM DAMPENED CONDITION AT TIME

CONCRETE IS PLAGED.

2 DEPOSIT AND SPREAD CONCRETE IN A CONTINUQUS OPERATION. DO NQT
USE VIBRATORS TO MOVE CONCRETE INTO PLACE.

3 SCREED PAVING SURFACE WITH A STRAKGHTEDGE AND COMMENCE INITIAL
FLOAT.

4. SET CONSTRUCTION JOINTS

1N
BEGIN sEcoND FLOAT WHEN BLEED-WATER HAS D\SAFFEARED

ARPLY MEDI ROOM FINISH UNLESS NOTED QTHERWISE.
APPLY 2 INCH WIDE TROWELwrrH 14INCH RAD\LIS TO ALL EDGES AND

wro

JONTS
4 PROTECT FRESHLY PLACED CONCRETE FROM PREMATURE DRYING AND
EXCESSIVE COLD OR HOT TEMPERATURES AND CURE

CHAIH LINK FENCES AND GATE

-MOUNT POSTS TO EXISTING CLRB PLUMB, ALIGNED AND AT
CORRECT HE\GHT AND sPAclNG
INSTALL RAIL! UPPORT POSTS PLUMB AND IN ALIGNMENT.
APPLY CHMN L\NK FABR!C TO OUTSIDE OF FRAMEWORK, PULL TAUGHT AND
TIE TO POSTS AND R

on
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PARTIAL OPERATING LEVEL - GENERAL ARRANGEMENT PLAN - NEWWORK oEx '
;e z g -l Z
N - ; w H w
- ’ ugs >3
Z3c Wiy
GENERAL PHASING NOTES ﬁ % o ®
j Z = 2
R#3 Rl MENT AND G 3 NOTI . < g (4] Z <
=
GENERAL REQUIREMENTS:
bl EX
) T IS THE INTENT THAT THE EXISTING EWL STEAM PLANT REMAIN IN OPERATION AND FUNCTIONAL [ = 74
i THROUGHO\JTTHEEN"REDURATIONCFTHIS PROVECT. TG THAT EXTENT. ALL EXISTING STEAM Z ug §
) PRODUCTION ECUIPMENT, SYSTEMS, PIPING, POWER, COMMUNICATIONS AND = N <
[ REMAR CPERATIZNAL DURNG THE COURSE oF THE WORK AS RELATED TO THE RENOAL AND [« s w
I REPLACEWENT OF BOILER #3, AS WELL AS ALL OTHER ASSOCIATED TASH €=z
| L0 SYTENS AND PG SLALL BE SOLATLD) ANDIOR TEAPCRARILY REROLTED AS REGUIRED [} x o
1] AGCESS TO MAINTAIN CRITICAL STEAM PRODUCTION TO THE EWU CAMPUS, E w o
I CUT-OVERMDOWNTIME SCHEDULING: o =
| [7/]
I AL STEAM HEATING SYSTEM ANDOR PLANT ELECTRIGAL SYSTEM INTERRUPTIONS FOR SYSTEM w <
| E1BoRER REUOVE EXISTING STEAM BOLER MODIFICATIONS, CUT-OVERS, CUTANS, START-UP, TESTING, ETC., SHALL BE SCHEDULED AND wi
1 TRROUGH NEW WALL OPENING WITH EWU PLANT . PROVIDE A MINIMUM OF ONE WEEK ADVANCE
[ % r—x—x PROVIDED TO ACCOMMODATE BOILER NOTICE OF (ON SCHEDULE DURATION.
I |i PLANT ACCESS
I .
| 'i 000, 000 . i i 7
| ' ' ' H
X Ii elele) OUEO | | GENERAL INSTALLATION NOTES
(E)DRY R '
] ) \ BGENERAL
T [ e E - __ e OLITION WOR
';2 \ @:D]jﬂ 1. REFER TO MD-SERIES DRAWINGS FOR DEMOLITION K,
- 2. REFER TO MP-SERIES DRAWINGS FOR NEW WORK.
’r 3. REFER TO MLSERIES DRAWINGS FOR NEW INSTRUMENTATION WORK. g
A - -0 4, ACCESS WALL OPENING AND ACCESE PATHWAY RESTRICTIONS: [N ORDER TO ACCOMMODATE THE . g
1 REMOVALOFTHE EXSTING DECOMMISEIGHED STEAW BOILER, B, THE PROJECT WILL INGLUDE THE 5
| = APORTION OF TING SOILER PLANT EXTERIOR WALL ON THE WEST SIDE,
I Pt WILLPROVIDE LlMITED ACoSS5 NTO TUE DPERRTING LEVEL OF THE FLANT (APPROX. 15t &
I WIDE BY 15 TALL), AND A RESTRICTED ACCESS PATHWAY BETWEEN THE PLANT AND THE EXISTNG WV TSL-ENINGRIS. COm
| ROZELL PLANT SMOKE STACK (APPROX. 13ft). AL MAJOR MOVEMENT OF NEW COMPONENTS AND
X AN N REMGVAL OF EXISTING COMPONENTS SHALL UTILIZE THIS ACCESS GPENING AND PATHWAY, AND
=< X I INDIVIDUAL COMPONENTS AND ASSEMELIES SHALL BE STAGED, PREPARED, OR PROCURED IN A
O = MANNER TO ACCOMMODATE THIS ACCESS ROUTE.
:ggﬁm’g 5. NEW STEAM BOILER INSTALLATION. THE NEW INDUSTRIAL WATER TUBE BOLER, B3, WILL NEED TO
STEAM BOILER B2 INSTALLED IN MANNER THAT WILL ACCOMMODATE THE BOLER PLANT'S NEW ACCESS WALL
_____ _— OPENING SIZE LIMITATIONS, WHICH MAY INCLLIDE PARTIALLY DISASSEMBLING GOMPONENTS ANDIOR
I LT =T I - - ASSEMBLIES, AND RE-ASSEMBLING/FIELD ERECTION OF THE BORLER INSIDE THE PLANT.
: - 5.RIGGING AND CRANE WORK; PROVIDE ALL NECESSARY RIGGING, GRANE WORK, ETC. A8 NECESSARY
1 B FOR DEMOLITION OF THE EXISTING BOILER AND INSTALLATION OF THE NEW BOILER,
[ 7. PROTECTION AND SHORING: SEE GENERAL NOTES ON SHEET G-1.1, AND THE PROJECT PROJECT NO: 08
£ 'SPECIFICATIONS FOR PROTECTION AND SHORING REQUIREMENTS.
DRAWN BY: MRH
CHECKED BY: 488
DATE:
PARTIAL OPERATING LEVEL - GENERAL ARRANGEMENT PLAN - DEMOLITION BASEMENT LEVEL - GENERAL ARRANGEMENT PLAN
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1 BASEMENT LEVEL - MECHANICAL DEMOLITION
SCALE: 14" = 10"
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GENERAL NOTES - | DEMOLITION

1. FIELD VERIFY ALLBXISTING coNDmoMs GEOMETRY, LOCATIONS, SERVICES, LABELS, VALVE LOCATIONS, EXC, BEFORE PROCEEDING WITH THEWORK,
PIPING, SYSTEMS AND EQUIPMENT SHOWN ON TER
CLARITY, PIPING ELEVATIONS AND CROSSINGS MAY NOT ALWAYS BE ACCURATE, DUE TO TURE OF BUT ARE
GENERALLY IN THE APPROXINATE ARRANGEMENT SHOWN. NOT ALL EXISTING PIFING, oomurrs, ‘CABLE TRAYS, HANGERS, Erc. ARE SHOWNINORDERTO

Y, BUT SHOULD BE. WHERE THEY THE WORK. PIPE SIZES
AND SERVICES, WHERE INDICATED, SHOULD BE FIELD VERIFIED.
EXISTING HANGER AND swpom AREGENERALLY NOT SHOWN BUT MUST BE ACCOUNTED FOR AND FIELD VERIFIED IN THE VIGINITY OF THE WORK,

1T SRALL ALSO INCLUDE DEMOLITION OF ALL ASSOCIATED RANGERS, SUPPGRTS, ETC.
EXISTING SUALL PIPING, SUGHAS DRAIMS VENT AND INSTRUMENTATION TUBING, ETC. AND ASSOCIATED VALVES ARE NOT NECESSARILY SHOWN BUT
THE VICIMITY OF THE WORK.
THE ING, AND ELECTRICAL DISTRISUTION svs'Ells mmmu AT THE BASEENT
SHALL AREAS, IN ORDER 10 AVOIDE DAUAGING
OR DISRUPTING AGTIVE SYSTEMS.
Y CODWNAYED N ADVANCE, WITH

PHASING OF THE DEMOLITION WORK PLANT
OPERATORS, SDAS TQ 70 THE ‘THE PLANT, WHERE ISOLATION vA_vEs ARE AVALABLE TO
ISOLATE SYSTEMS BEING IMPACTED, THEY SHALL BE UTIIZED, WHERE SUCH ISOLATIOR VAI.VE.S ARE NOT AVAILABLE. AND SYSTEM SHUT-DOWNS ARE
UNAVOIDABLE, THEY SHALL BE APPROVED AND SCHEDULED IN ALVANGE, AND HELD TO AMINMUM DURATION. TEUPORARY PPING ANVOR VALVES,
WHG{ IMV NOT BE SHOWN ON
(Y PLANT OPERATORS MAY DESIRE T0 SALVAGE SELECT PIECES OF EQUIPMENT AND SYSTEUS, VALVES, CONTROLLERS, ETC. FOR REUSE
OR SPME PAR\‘S, WHERE SUCH [TEMS ARE DESIGNATED DURING. mE DEIIOI.I“ON AEYM'"ES. 'HE CONTRACTOR SHALL REMOVE SAID ITEMS AKD

REFER Al.so 10 THE MECHANICAL SYSTEM FLOW DIAGRANS -DEuoLITION. FOR Anwrlcm.mmumm AND VIEW OF THE OVERALL WORK INVOLVED,
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INSTALL NEW BOILER
ROZELL CENTRAL ENERGY PLANT
DEMOLITION

EASTERN WASHINGTON UNIVERSITY - GHENEY, WA
BASEMENT LEVEL - MECHANICAL

INEERS

WWW. mSi-engineers.com

A 0] wa @ AR SUPPLY PIPING FROM (19} REMOVE AND REROUTE 3 DCW RISER PIPE LP TO WALL HYDRANT

LEVEL SHUT-OFF VALVE P THRU GAS VALVE ASSEMBLY ONBOILER TAKE-CFF UP THRU BOL 'BASEMENT BRANCH TAKE-OFF VALVE UP THRU BOILER 83 BURNE ON OPERATING LEVEL
IALVEF PIPING ASSEMBLY, CAP PIPRG AT BRANCH TAYE-OFF POINT, & VALVE ASSEMBLIES. MARTAIH BRANGH TAKE-OFF VALVE FOR
REGONNECTION TO NEW SYSTEM. RECONNECTION TO NEW SYSTEM, REMOVE TOVENT
W- LINE ON QPERATING LEVEL
REMOVE PILOT GAS SERVIGE PIPING FROM BASEMENT LEVEL SHUT- mw CAPBOTH (@ BOLER MIREGT DRAN RECENER
OFF VALVE UP THRU FILOT GAS ASSEMBLY ON BOILER B3, CAP BRANCH TAKE-OFFS, FIPE RISERS UP THRU FLOOR TO BORLER B3, MANTANSECTIONS () REMOVE
FILOT LINE BRANCH TAP AT SHUT-GFF VALVE {NEW BOILER HAS ITS ® OF PIPING FOR RECONNECTION TO NEW. svsrm. ASSOCIATED PIPING,
OWN PILOT SERVICE).
BRANCH w o 3 AIRDUCT FROM OUTLET OF FORCED DRAFT () REMOVE WATER SOFTENER PIPING AND VALVES, RETAIN TIEAH
REMOVE FUEL OIL SUPPLY LINE FROM BRACH TAKE-OFF VALVE P PAPE AT BRANCH TAKE-OFF POINT. FAHON THE GPERATING LEVEL, THRU THE BASEMENT CEILING TONEW SOFTENER,
THRU FUEL L PIPING ASSEMBLY ON BOILER B3, AINTAIN AREA, AND UP TO BOLER B3 BURNER INLET. CUT.OVER AMD PHASING WITH ONNER. LTTLLZE COOLING TONER PROJECT HO:
BRANCH TAKE-DFF SHUT-OFF VALVE FOR RECONNECTION 7O NEW @ REUOVE PORTIONS OF BOL ER HEAT-L® IWATER (SUPPLY &
SYSTEM, RETURN) UP TO BORLER @ VERTICAL VENT DISCHARGE DURKTION. DRAWN BY:
QFF OF BLGW-DOWN TANK UP THRU opsmms LEVEL nonvmo
GEUOVE 1PS TOUZNG STEAU) SUPPLY IJNE FROM BASEMENT CONFLICT WITH UPPER LEVEL NEW BOILER ROOM VALVE & REFLA
LEVEL HPS BRANCH TAKE.OFF P THRU BO| URNER @ ReEMovE HIOUZNG AR SUPeLY BRANCH ‘OPENING). PROVIDE NEW REROUTED VENT PG Ao S o8 4 SPOOLPIECE,

ASCEMAL CAP BRANCITAKELCPE AT VALVE. TAKE-OFF VALV PIFING PLANS. DATE:

REMOVE HTR (CONDENSATE) DRIP PIPING FROM BASEMENT LEVEL
BRANCH TAKE-OFF UP THRU BOILER 8-3 BURNER PIPING.

MANTAIN TAKE.OFF VALVE FOR RECORNECTION T0 EW SYSTEM

10,59
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OPERATING LEVEL - MECHANICAL DEMOLITION

1 SCALE: 1/4"=1-0"

GENERAL NOTES — MECHANICAL DEMOLITION

ALL r:nu‘m I.OCA“OIB SERVICES, LABELS, VALVE LOCATIONS, £TC., BEFORE PROCEEDING WITH THE WORK.
PIPIN& SYSTEWS AND EQUIPMENT ARE PARTIALLY DIAGRAMMATIC AND HAVEBEmsHOWNINAIMNNER FOREETTER

PIPING ELEVATIONS AND ORDWNGS IIAY NDTAI.WAVS BE ACCURATE, DUE TO THE JT ARE
Girimv INTHE APPROYMATE ARRANGEMENT SHOWN. HOTALL EXISTING PIPING, counms cAaLE TRAYS, HANGERS ETC. ARE SHOWN IN ORDER 10

e
Tepvon
Bz
o
rees

" 0 o o o
—— o o i G

e

FEMWERELTE
Loty

E g

MAINTAIN CLARITY, BUT SHOULD BE.

2 NOT SHOWN BUT MUST BE

WHERE PIPING AND EQUPMENT IS SHOWN TC BE REMO!

TO THE WORK, PIFE SZES

THE VIGINITY OF ‘nEwoRK
TS, £

JVED, {T SHALL SUPPOR!
AND INSTRUMENTATION TUBING, ETC. AND. ASSOGATE VALVES ARE NOT NECESSARILY SM‘MN BuT

3. EXISTING SMALL PIPING, BUCH AS DRAINS, VENT
MUST BE THE VICINITY OF THE WORK.

4 DUETO 3 Y AT THE BASEMENT

THE USE UTMOST A0 IN GRDER

OR DISRUPTING ACTIVE SYSTEMS.

5. PHASING OF THE DEMDLHWN ATION WORK SHALL ¥ IN ADVANCE. WITH NT
OPERATORS, 50. ‘THE PLANT, VALVES ARE AVALRBLE T0
IsoLA'vEsvstus BEING IMPACTED, mzvsw\uazunmzm ARE NOT AVAILABLE, RE

UNAVOIDABLE, THEY SHALL BE APPR
wucu IA\{MW EE suown ONTHE wmnss MAY BE REQUIRED 1

-

SCHEDULED N AIVANCE, AND HELD TQ A MINEMU DURATION. TEMPORARY PIPING ANDIOR vALvEs

ERATORS MAY DESIRE TO SALVAGE SELECT
OR SPME PARTS. VI}EIE SUCHITEMS ARE DESIGNATED DURING THE DEMOLITION ACTMTI!

PIECES OF EQUIPMENT AND SYSTEMS, VALVES, commtuins ETC. FOR REUSE
THE CONTRACTOR SHALL REMOVE SAID ITEMS AND

ELVER TQ THE ROZELL PLANT FACRITY.
7 RertRasoTo ~DEMOLITION, TION. THE OVERALL WORK INVOLVED.
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DOWN THRU FLOOR.

REMOVE PORTION OF HTR PIPING FROM 8-2 STEAM DRIP TRAP TQ
CONNECTION AT B3 PIPING.

REMOVE PORTION OF AUXUARY FEEDWATER PIPING FROM B-2 TO
B TIESH FOINT.

RELKOVE CHEMICAL FEED PIPING FROM MANUNE BRANCH TAP (1)
LOGATED BELOW CATWALK TQ B<3 CONNECTION,

REMOVE HTR PIPING FROM B-3 STEAM DRIP TRAP TO MAINLINE
BRANCH TAP LOCATED BELOW CATWALK.

REMOVE COMBUSTION AIR DUCT FROM DISCHARGE OFF OF B3F.0.
FAN & DOWN THRU FLOOR.

REMOVE COMBUSTION AIR INTAKE DUCT ASSEMBLY ON INLET SIDE
OF B3F.D.FAR

@@@@@@@@

REMOVE B-3 FORCED DRAFT FAN, MOTOR & DRIVE ASSEMELY,
INCLUDING VFD & CONTROLS.

KEY NOTES - DEMOLITION

12-31-21

REMOVE VERTICAL PORTIONS OF &' VENT PIPE RISER OFF OF (D REMOVE PORTION OF
BASEMENT BLOW-DOWN SEPARATOR UIP TO GALLERY LEVEL ‘CATWALK AND CAP NEAR GRID-D.
[REROUTE AROUND NEW BOILER RUOM ACCESS WALL OPENING.

LUMBING VENT
REMOVE SECTION OF INSTRWENT MR SUPPLY PIPING LOCATED AVG!B CONFLICT WITH NEW WALL OPENING ACCESS PATH,
BELOW CATWALK, TOF
REMOVAL AND RHISTMMTION OF EOILERS REROUTE AS REMOVE COMPRESSED AIR HOSE REEL & PIPING DOWN THRY
INDICATED ON HECH. FIPING PLAN. FLOOR & CAP IN BASEMENT.,

REMOVE PoRTluN OF HIR PIPING (B-5 BFW RECIRC.} LOGATED
FOR

REMOVAL £ REJNsTAlLATIuN |OF BOILERS. REROUTE AS

INCICATED ON MECH. FIPING PLAN. REMOVE FUNNEL DRAIN AND ALL ASSOCIATED MISC. DRAIN

LINES SERVING BOILERB-3.

REMOVE i BELOW

CATWALK, TO PROVIDE ACCESS CLEARANCE FOR REMOVAL AND
REROUTE.

WECH, PIPING PLAN.

® ®@ ® @ @

REMOVE FORTICN OF HTR Flm (DRIP TRN’COM)ENSATE)

REMOVAL AND REINSTAUATION OF HDILERS, REROUTEAS
INDICATED ON MECH. PIPING PLAN.

RBIOVE E’lSTING VFDS THAT FEED THE BOILER FEEDWATER
LACE WITH NEW VFDS, REFER TO ELEC.
BRAWINGS.

REMQVE WALL HYORANT AND PIPING DOWN THRU FLOOR & CAP

@ rewowe

SPOOL PIECE.

FEEDING

REMOVE
AND REPLACE WITH NEW, LARGER CAPACTY PUMPS. SEE FIPING
PLANS.
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o <7 " GENERAL NOTES — MECHANICAL DEMOLITION

FIELD VERTFY ALL EXISTING GONDITIONS, GEOUETRY, LOGATIGNS, SERVICES, LABELS, ETC. THE WORK.
PIPING, SYSTEMS AND EQUIFMENT SHOWN ON THESE DRAWINGS ARE PARTIALLY DIAGRAMMATIC AND HAVE BEEN SHOWN IN A MANNER FOR BETTER
IPIHG ELEVATIONS AND CROSSINGS MAY NOT ALWAYS BE AGCURATE, DUE TO THE GOMPLEX NATURE DF THE EXISTING CONDITIONS, BUT ARE
GENERALLY IN SHOWN NOT ALL CONDUITS, CABLE TRAYS, HANGERS, ETC. ARE SHOWN IN ORDER TO
MAINTAIN GLARITY, BUT SHOULD BE , WHERE THEY TO THE WORK, PIPE SRES

EXISTING HANGER AND SUPPORTS ARE GENERALLY NOT SHCWN BUT MUST EE ACCOUNTED FOR AND FIELD VERIFIED IN THE VICIMITY GF THEWORK.

WHERE PIPING AND EQUIPKENT IS SHOWN TO BE REMOVED, IT SHALL ALSQ INCLUDE DEMOLITION OF ALL ASSOCIATED HANGERS, SUPPORTS, ETC.

Ens‘nMGSMAuPIP ING, SUCH AS DRAINS, VENT AND lemUMENTATIDN rusms ETC. AND ASSOCIATED VALVES ARE NOT NECESSARILY SHOWN BUT
UST 8E ACCOUNTED FOR AND FIELD VERIFEED IN THE CIT

DUE TO THE CONGESTED nmmE OF MUCH OF THE Exlsmﬁ PIPING Am EI.ECTRK‘A[ DISTRIBUTION SYSTEMS, PARTICULARLY AT THE BASEMENT

CEILING LEVEL, THE coN'l SHALL USE UTMOST CARE IN PERFORMING THE WORK Il AND AROLIND THESE AREAS, IN ORDER TO AVOID DAMAGING

'OR DISRUFTING ACTIVE
PHASING OF THE nEuoLmoM woRK AND NEW INsuu.MvaloRK SHALL BE CAREFULLY COQRDINATED, IN ADVANGE, WITH THE EWU BOWLER PLANT

5.
'OPERATORS, 50AS TION T THE PLANT. WHEREISOMTMVAI.VESAREAVAILABLETD
ISOLATE SYSTEMS BEING IMPACTED, THEY SHAL[ BE UTILIZED. WHERE SUCH ISOLATION VALVES ARE NOT AVAILABLE, AND! -DOWNS ARE
| 'UNAVOIDABLE, THEY SHALL BE APPROVED AND SOHED\AHJINADVAN&.WIELB 'IOAIIIIINH DURATION. TEMPORARY PIP!NG MD'ORVALVES
WHICH MAY NOT BE SHOWH ON THE DRAWING!
& THE EWVBOILER PLANT OPERATORS MAY DESI'E |’O SALVAGE SELECT PIECES OF EQUIPIIEN' AND 5YSTEMS, VALVES, CONTROLLERS, ETC, FOR REUSE
'OR SPARE PARTS. WHERE SUCH ITEMS ARE DESIGNATED DURING THE DEMOLITION ACTMTIES, THE CONTRACTOR SHALL REMDVE SAID (TEMS AND
| DELIVER TO THE DESIGNATED OWNER'S STORAGE mﬂONW"'HIN'HERDZﬂ.LPMNY FACILITY.
| 7. REFERALSQ TO THE MECHANICAL SYSTEM FLOW VIEW DF 'WORK INVOLVED.
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CONFORMED SET |
@XD GALLBERY LEVEL - MECHANICAL DEMOLITION .1 2-31-21 | M SI

KEY NOTES - DEMOLITION Yo T gicers.com

ENGINEERS

(D TEMPORARILY REMDVE SECTIONOF EISTING CATWALKAND () REMOVE [} & HPS FIPING FROM OUILET OF BOLER -3 TOTIE- (® THE REMOVAL OF EXISTWG BOLER 2. IS INTENDED T0 BE
ASSOCIATED PIPING {HUNG BELOW), CONDUIFS, ETC, IN THE IN ROINT AT EXISTIHG MAN STEAM HEA! FACLITATED THRU THE CREATION OF VE NEW WALOPEAG
PATHAAY OF THE GOLER REMOVALAND REIISTALLATION ROUTE. [-E ON THE WEST WALL OF THE PLANT, AND L%
RETAINCATWALK SECTION FOR REINSTALLATIONAFTERNEW  (§)  REMOVE [E} " RELIEF VENT PIPE RISER UP THRU RDOF T0 TN NG OF NPPAD 154 Ak ST BEVON T AETIG
sonenmsssamstmm ALSO. REINSTALL THE CATWALK POINT. WWAIN STEAM HEADER (WHICH IS TO REMAIN IN SERVICE], IT
‘SEGTION TEMPORARILY IN THE THIE VENT PIPING, SHALL BE
THE EXISTING BOLER AND INSTALLATION OF THE NEW BOILER, IN THE FINAL AMOUNT OF SPACE AVAIABLE FOR RENGVALOF THE |
‘ORDER O MAINTAIN GALLERY LEVEL SERVICE ACCESS. (@) REMOVE PORTION OF 5} AND
CONNECTS BOLERD 0 2o SEE MECH PG FLANS for ORTIGNS OF THE EXISTING BOIWER
() REMOVE PORTION OF & VENT PIRING RISER OFF OF sLow oo REROUTED i ASSEMBLY AS REQUIRED FOR REUOVAL TR RVALABLE
i S S —
ASINDICATED. {8) REMOVE EXISTING BOILER NON-RETURN {STOP-CHECK) STEAM PROJECT HO: 1959
VALVE ON OUTLET FROM EACHBOILER ANDREPLACEWITHNEW (1) EXISTING 4 ALXILIARY HPS CROSS-CONNECT BETWEENE-2£ B4 —_—
() EXISTING FLANGED CAP TIEAN POINT ON STEAM HEADER FOR fi3 VALVE AS INDICATE ON PIPING PLAKS. COORDINATE BONLER TO REUAIN. PRCTECT PIPING INPLAGE AND WORK AROUND ORAWN BY: MRH
PHASING W/ EWV PLANT OPERATORS, PIPING FOR DEMO & NEW WORK. — —
b GHECKED BY: s
(@) TEMPORARILY REMOVE (E) HPS (WARMIP) PIPING AT WALL ——————
(0 REMOVE ALL EXISTING SERVICE CATWALKS AND STAIRS OPEMHG : DATE: vz |
ASSOCIATED WITHEOILER B-3. REMOVE SUPPORT HANGERS TO REPLACE & REINSTALL AFTER WORK IS COMPLETE. -
UPPER ROOF STRUCTURE.
]
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MECHANICAL SECTION DEMOLITION - LH SIDE

1 SCALE: 1/4" = 1-0"
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GENERAL NOTES — MECHANICAL DEMOLITION

FIELD VERIFY ALL EXISTING CONDITIONS, GEOMETRY, LOCATIONS, SERVICES, UBELS VALVE LOCATIONS, ETC., BEFORE PROCEEDING WITH THE WORK.
PIPING, SVSTEMSA}D EQUIPMENT SHOWN ON THESE DRAWINGS TER
CLARITY. IG ELEVATION! Mmuzossmmmvmvumvsaswa»ws DUE TO THE COMPLEX NAURE OF THE EXISTING CONDITIONS, BUT ARE
GENEMLLV INTHEAFPRDXHATEARRANGENW SHOWN. NOT ALL EXISTING PIPING, CONDUITS, CABLE TRAYS, HANGERS, EICARE SHOWN IN DRDER TO:
AR CLARITY, BUT SHOULD BE EFFC WHERE THEY THE WORK. PIPE SZES

AND SERVICES, WHERE IM‘ED SHOULD BE FIELD VERIFIED.
msTIMGmMNGN AND! suPPnRvs ARE GEMERALLY NOT. sHown BUTMUST BE THE VIGINITY OF THE WORK,

WHERE S, ETC.
Ens'lmssmuvlmﬂ RIGHAS| mwvs,vm TUBING, ETC. ARE NOT | ‘SHOWN BUT

RIRED IN THE VICINTY OF THE WORK,
PARTICULAFILY AT THE BASEMENT

CEIUIG LEVEL, THE CONTRACTOR SPW.L VUSE UTMOST CARE IN PERFORMING THE WORK IN AND: AREAS, INORDER
ORDISRURTING ACTIVE SYSTEMS.
PHASINGGF Irﬁ SHALL I TNADVANCE WITH THE EWU BOILER PLANT

OPERATORS,
ISOMTE SVSTBIS BENG IMPACTED, THEY SHALLBE UTILIZED. WHERE SUCH | ISQLAM VMVESARE HOT AVAILABLE, AND SYS TEM SHUT-DOWNS ARE

HALL BE APPROVED AND SCHEDULEDIIN ADVANCE, AKD KELD TO TEUPORRRY VALVES,
wucu MAY MoT BEusmoN ‘THE DRAWINGS, MAY
THE EWUBOILER PLANT nPERAToRs ww DESIRE PIECES VALVES, CONTROULERS, ETC, FOR REUSE
OR SPARE PARTS. WHERE SUCH ITEMS ARE REUOVE SAID ITEMS AND
DEUVER T0 THE DESIGNATED: ownERs STDRABE Locmon WITHIN THE RGZELL PLANT FACILITY.
REFER ALSO T0 THE MECHANICAL SYSTEI - DEMOLITION, FOR ADDITIONAL. VED,
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2 MECHANICAL SECTION DEMOLITION - RH SIDE
SCALE: 14" = 10"
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GENERAL NOTES ~ MECHANICAL DEMOLITION

1. FIELD VERIFY ALL EXISTING CONDITIONS, GEOMETRY, LOCATIONS, SERVICES, LABELS, ETC., THE WORK. L~
PIPING, SYSTELS AND EGUIPMENT SHOWN DN THESE DRAWINGS ARE PARTIAL TER o o
CLARITY, PIPING ELEVATIONS AND CROSSINGS MAY NOT ALWAYS BE ACCURATE, DUE TO THE COMPLEX NATURE OF THE EXESTING CONDITIONS, BUT ARE g
GENERALLY IN THE APPROXIMATE ARRANGEMENT SHOWN. NOT ALL EXISTING FIPING, CONDUITS, CABLE TRAYS, HANGERS, Erc. ARE SHOWNINORDER TO
MAINTAIN CLARITY, EU’SHO‘J.D&EWE’FORDUNWSFELAA , WHERE THEY [0 THE WORK. PIPE SIZES
EXISTING HANGER AND SUPPORTS ARE GENERM.LY WT SHUNNM RUST BE ACCOUNTED FOR AND RELD VERIAED IN TNEVILINITY OF THE WORK.
wr(REnHmMmEoummlsusmmsEmwm I SHALL AL UPPORTS, ETC.
EXISTING SMALL PPING, SUGH AS DRAINS, VENT TUBNG, ETC., AHEMTECESSARILYWWNBUT
MUSTBEAWNINTED FORANBFIELBVERIHH?NTIEV}QPI‘NOF'ITEWDFK_
DUETO Y AT
CEILING LEVEL, THE CONTRACTOR SHALL USE Ul'NOS‘I' CARE IN PERFORMING THE WCRK AREAS, IN ORDER TO AVOIDE DAMAGING
OR DISRUPTING ACTIVE SYSTENS.
S, PHASING OF THE HALL BE CAREFULLY OOORDINATED, N ADVANCE, WITH THE EWU R PLANT
OPERATORS, 50 AS THE PLANT, WHERE ISOLATION VALVES ARE AVAILABLE T

ISOL"E SYSTBAS Bﬂﬁ IMPACTE'D THEY SHALL BE UTILIZE WHERE SUCH | lsmmon 'VALVES ARE NOT AVAILABLE, AND SYSTEM SHUT-DOWNS ARE

ADVANCE, AND | VES,
BE SHWINON T}E DRAWNGS IMV HE REQWBTO FAEIHAVETKWM#NNMRCUTMERAM S,
& THE EWU BOILER PLANT DPERATORS WAY DESIRE TO SALVAGE SELECT PIEGES CF EQUEPMENT AND SYSTEMS, VALVES, CONTROLLERS, ETC, FOR REUSE
OR SPARE PARTS. WHERE SUCH ITEMS ARE DESIGNATED DURING THE DENOLITION ACTIVITIES, THE CONTRACTOR SHALL REMOVE SAID ITEMS AND
UELNER TO THE DESIGRATED OWNER'S STORAGE LOCATION WITHBN THE RQ2ELL PLANT FACILITY.
REFER ALSO TQ THE MECHANICAL SYSTEM VIEW OF THE OVERALL WORK INVOLVED.
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MECHANICAL SECTION DEMOLITION - BOILER FRONT VIEW

SCALE: 1/4" = 10"

GENERAL NOTES - MECHANICAL DEMOLITION

. FIELD VERIFY ALL EXISTING CONDITIONS, GEOMETRY, LOCATIONS, SERVICES, LABELS, VALVE LOCATIONS, ETC,, BEFORE PROCEEDING WITH ‘MEWQRK.
SHOWN

PIPING, SYSTEMS

ON' Y
CLARITY. PIPING ELEVATIONS AND CRUSSINGS IMV MM.VMVS BEAWRATE. WE'DTIEOWHE NAT\IREDFT}E EXISTING CONDI

GENERALLY N

amunn-\n:

TRAYS, HANGERS, ETC. AREsmmuoﬁnEinu
MEN.ETHEVAREINWXIMIWTOTIEWGRK PIPE SZES

EXISTING HANGER ARD
'WHERE PIPING.,

NOT SHOWN BUT NUST
SHALL,

AND FIELD VERIFIED IN THE VICINITY OF THE WORK.

Y
IS SHOWN TOBE REMOVED, IT
EXQSTING SMALL PIPING, VENT

TUBING, ETC. AND.

ASSDCIATED HANGERS, SUPPORTS, ETC.
Nt ‘SHOWH BUT

L

DVETO

MUST BE. THE VIGINITY OF THE WORK,

AND ELECTRICAL DISTRIBUTION SYSTEMS, PARTICULARILY AT THE BASEMENT

‘CEILING LEVEL, THE GONTRAZTOR SHALE USE UTMOST CARE IN PERFORMING THE WORK IN AND ARGUND THESE AREAS, IN ORDER TO AVOIDE DAUAGING
msmmc

ACTIVE SYSTEMS.

OPERATO&. SOAS

| ADVANGE, WITH THE EWU BOILER PLANT

IN
ACTIVITIES GF THE PLANT. WHERE ISOLATION VALVES ARE AVAILABLE TO

ISOLATE SYSTENS BEING IPACTED, THEY SHALLBE UTLZED., YHERE SUCH| Immn VALVES ARE NOT. AVAIIABLE AND SYSTEM SHUT-DOWNS ARE

INAVMLE.TIEV SHALL BE.
WHCH MA

VALVE!

-~

TrE EWOBOEER PLANT
‘OR SPARE PARTS. WHERE SJCH ITEM:

. VALVES, CONTROLLERS, ETC. FOR REUSE

DELVER TO THE DESKGNATED OWKER'S STORAGE LOCATION WITHIN THE ROZELL PUANT FACLETY.
ITION, FOR ADDITIONAL

7. REFERALSOTO
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THE CONTRACTOR SHALL REMOVE SAIDITEMS AND
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MECHANICAL SECTION - BOILER 3 - LH SIDE
SCALE: 144" = 10"
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GENERAL NOTES - MECHANICAL PIPING NEW WORK

1.

o

FIELD VERIFY ALL EXISTING CONDITIONS, GEQMETRY, LOCATIONS, SERVICES, LABELS, VALVE LOCATIONS, ETC., BEFORE PROCEEDING WITH THE WORK.
Pm SYSTELS AND EQUIPUENT SHOWN ON THESE nmwmis ARE PARTIALLY DIAGRAJLAATIC AND KAVE BEEN SHOWNINAUIANNER FOR BETTER
UE TO' NATURE OF BUT ARE

&SERM.L s»wm HOTALL , CONDUNTE, CABLE TRAYS, HANGERS, ETC, {OWN IN ORDER TO
IMIN‘IAINCMMTV Bu‘l BE. EFFORTS, WNB\ETIEVAREINPMXIMITYTOTPEWM PIPESIZES
AMD SERVICES, WHERE \TED, BHOULD BE FEELD VE
HANGERS AND SUPPOR’TS ARE NOI @EALLV SMWM BU’ MUS' BEPROVIDED. IT SHALL BE THE CONTRACTOR'S RESFONSIBILITY TO DESKN, SIZE AND
LOCATE ALL PAPING AND HANGERS, UPPER ATTACHEMENTS, ETC.

3 SIIAILPI’I!KE\ SUCHAS BWMS VElTS AND INSTHUMENTAYIQN TUBING, ETC., ARE NOT NECESSARILY SHWM BUT UUST BE PROVIDED. REFER TO

. D\E 10 MUCH Of PIPING,

ll“"““ﬂ T THE THESE AREAS, IMOH)ER TOAVOIDE DANAGING
oR usmrnls ACTIVE SYSTENS.
PHASING ! HALL Y COORDINATED, [N ADVANCE, WITH THE EWU BOILER FLANT
omwons 5048 OF THE PLANT. WHERE ISOLATION VALVES ARE AVAILABLE TO
BDLAVESVSTEI!smImD THEVSHMLBEWLRD WESWHISOU“OH ARE NOT AVAILABLE, ARE
TEMPORARY VALVES,
WHCHI‘AVWTEESHWMONTIEBRAWGS MAY A E ACTMTIES.
ALS TO 'WORK, ANE! BOIL
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MECHANICAL SECTION - BOILER 3 - RH SIDE

2 SCALE: 1/4" = 10"

prest,
REG.AFE AFNG

GENERAL NOTES — MECHANICAL PIPING NEW WORK

1. FIELD VERIFY ALL EXISTING CONDITIONS, GEOMETRY, LDCA‘HDNS SERVICES, lABELS ETC, THE WORK.
PIPING, SYSTEMS AND EQUIPMENT SHOWN ON THESE ARE PARTIALLY LANNER FOR BETTER
CUARITY. PIPING ELEVATIONS ARD CROSSINGS IMVNWALWAVEBEAWA'E DUETO BUTARE
GENERALLY IN SHOWMN. ROT ALL , CONDUITS, CABLE TRAVS, HANGERS, ETC, ARE SHOWN IN ORDER TO

INTAIN BUT SHOULD BE VERIFICA! , WHERE THEY ARE IN PROXIMITY TO THE WORK, PIPE SIZES

SHOULD BE .
2 HANGERS AND SUPPORTS ARE NOT GENERALLY SHOWN BUT MUST BE PROVIDED, IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO DESIGN, SIZEAND
LOCATE ALL PIPING AND GENERAL EQUIPMENT SUPPORTS, HANGERS, UPPER ATTAGHELENTS, ETG,
SMALL PIPING, SUCH AS DRAINS, VENTS AND INSTRUMENTATION TUBING. ETC,, ARE NOT NECESSARILY SHOWN BUT MUST BE PROVIDED, REFERTO
BOILER INSTRUMENTATION P DIAGRAMS mn IMNUFWH!ERS UETAILED SHOP DRAWINGS FOR AUDITIONAL IN-ORUATION.
To'n: ECTRICAL PARTICULARILY AT THE BASEMENT

HE CONTRACTOR SHALL USE UTHOST CARE W Pwoimm ‘THE WORK IN AND AROUND THESE AREAS, IN CRDER TO AVOIDE DAMAGING

LEVEL TH

OR NSRLD"S ACTIVE SYSTEMS,

swnﬁmﬁmvoommrﬁn 1N ADVANCE, WITH THE EWU BOILER PLANT
OPERATORS SDAS T0 THE HE PLANT. ARE AVAILABLE TO
Isouri SYSTENS BEING lquEu THEY smu BE \rnuzm wnfne SUGHISOLATION VALVES ARE KO AVAILABLE, AND SYSTEN SHUT-DOWNS ARE

AND HELD TO A MINIUM DURATICH, TEMPORARY PPING ANDIOR VALVES,

WHICN MAY NOT BE SHDMOH IE DRA‘MNGS IMV BE REQUIRE) TO FACILIT)
REFER ALSO TO THE MECHANICAL SYSTEM FLOW DIAGRAMS —NEW WORK, AND
AND VIEW OF THE OVERALL WORK INVOLVED.
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GENERAL NOTES - MECH ICAL PIPING NEW WORK

N 1. RELDVERIFY ALL GEOMETRY, LOCATIONS, sEszs usELs ETC, THE WORK,
PIPING, SYSTEMS AND EQUIPLEENT SHOWN ON THESE DRAWINGS ARE PAR] e -
CLARITY. PIPING ELEVATIONS AND CROSSINGS MAY NOT ALWAYS BE Acwﬁnb: DUETO BUT ARE B o
GENERALLY IN THE APPROXIMATE ARRANGEMENT SHOWN. NQT ALL EXISTING FIPING, couwrrs cut:mvs HMEERS ETC. ARE SHOWN I ORDER TO - ’
, BUT SHOULD BE. TOTHE WORK. PIPE SIZES
SERVICES, WHERE INDICATED, SHOULD BE FIELD VERIFIED.
2 HMGERS AND SUPPORTS ARE NOT GENERALLY SHOWN BUT MUST BE PROVIDED. [T SHALL BE THE CONTRAGTOR'S RESPONSIBILITY TO DESIGN, SIZE AND
LDHTEALLPIPINGMD GENERAL EQUIFMENT SUPPORTS, HANGERS, UPPER ATTACHEMENTS, ETC,
3 DRASNS, VENTS AND INSTRLMENTATION TURING, ETG, ARE NOT NECESSARILY SHOWN BT MUST BE Piavwzn REFERTO
WLER NSTRIMEM’ATIDN PEID mms AND MANL ADDITIONAL
4. , Y AT THE BASEMENT
“4‘" USE WI‘OSY AND. THESE AREAS, IN ORDER TO AVOIDE DAMAGING
OR DISRUPTING ACTIVE SYSTEMS.
5. PHASING OF THE DEMOLITION WORK AND NEW INSTALLATION WORK SHALL BE CAREFULLY COORDINATED, IN ADVANCE, WITH THE EWU BOILER PLANT
OPERATORS, S0 AS TO AVOID DISRUPTION TO THE STEAU GERERATION ACTMITIES GF THE PLANT, MERE lscmmN VALVES AIE AVAILABLE Ta
ISOLATE SYSTEMS BEING IlPﬂCTE’ THEY SHALL BE UTILIZED. WIERESUMISOLA“DNV‘LVSARE ILABLE, AND SYSTEM SHUT-DOI
SHALL B AND HELD TO A MINIMUM Dum‘loﬂ ‘TEMPORARY PIPING ANDIOR VALVES
WHICH MAY NOT BE SHOWN ON ‘THE DRAWINGS, MAY BE REIM.IRED 0 FACILITATE THE SHUT-DOWN ANDIOR CUT-OVER AGTVITIES
& REFERALSO TO THE MECHANICAL SYSTEM 'WORK, FOR ADDITIONAL

THE M
AND VIEW OF THE QVERALL WORK INVOLVED.
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NOTES:
R e P,
1. 1004 OCP FOR XFMR-N TO BE LOCATED WITHIN
- 10 FT OF XFMR-N SECONDARY CONNECTION TO
ALLOW COMPLANCE WITH NEC 240.23(C)(2).

: LEGEND:
:

CIRCUIT NUMBER AS IDENTIFIED ON
CABLE/CONDUIT LIST — SHEET E-2.1

20HP (4@ SHP)

SB-EM A S S
SWITCHBOARD ’ hY
—|{ CoNNECTED 1OAD ) [ CONNECTED L0AD = 954 KVAI—__ 20! 12004 A, 277/480V, 30, 4 _ -
STANDBY GENERATOR .. GENERATOR T =
1000KVA 480Y/277V, 38, 4 . [DISCONNECT | e ne00a 3P | 175 KkvA . BOILER B-5 FD FAN
T T 00 3 MANHOLE {2008 3F ) " Lo
12004 3P oL 12004 JP—| | |
[ N | TN = m 27 TN400A 3P 248 KVA PR
@ o 1 | 954 KvA | ] ~(PT0-02.3A) s
L=z L 35727A £THi0e 3P 46 Kva ra BOILER FEEDWATER PUMP
s | | = B360A BWFP—2 50HP
| £ 200 30 | 82 kv B WELL PUMP
(CPZO=GiN ) PANEL AL1 | | | Con-oz.sn‘a-l
[CONNECTED LOAD = 1581 Kv: ) | £ 1508 38 i 59 KVA — MANT. BYP.
\ Ev &Sﬁ
360
£TNI25A 3P | 37 RVA | i [ .
ICONNEMED LOAD = 1581 m 3335353333/:"75% 30, 4w \ r JXFMR RL1, 75 KVA | o ! = RR 2772“: 3 ‘L : e MIB 2 o
} - S e S O — - ( 0-—02.1 1B
INFORMATIONALICLARIFICATION ONLY '_!!I -—I | AN 48072087 120v | N5 30 | 56 KA (_P20-02.1 } 4504 3P< 3= \? COMPUTER
- L 12008 3 [ e ) 12102' A Ky
2500V, 132 1Y | | B> (iy— — 4 954 kvA L+ — | 27N\ 100 3P l 28 KA /:!u. w
,4_51_”1_77!_3'__5"\'__ iE | D 600A 3P | = P’:’f';(&”‘ | N T
PN | 242 Wip [ PanEL OP-1 [ | £7TNI00A 3P | 47 KvA
L& o 6004 3P | | S 1
- - e Sy
| 30004 3P 1210 KvA PA;(EEL Ksl;m | FNeoaze | 15k
( Y 4008 3P :
i . N .
G 'lrl | NEUTRAL fATE N Tl TR e s l N 3 ! 19 KkvA
T e e *) e L LA | 4807208120V
CONTRACTOR TO FIELD VERIFY SIZE AND PRESENCE OF EXISTING f |~y =~ ] ! Isl, s I — I
SUPPLY SIDE BONDING JUMPER (SSBJ) AT THE LOCATION WHERE ; L Shbk | 15 KvA - £ FD FAN
CABLES FROM IHE SECONDARY BUSHRGS OF T=13A ENIER THE J + T Wory i A
! UNDERGROUND DUCT BAN/CONDUITS PER NEC 250.102(c) TAB ] [ —~ | " BOILER #3 POWER CONNECTION PANEL
5 SSBJ SHALL BE M O, CONTRAGIOR 10 REREDY IF THE I S 88 21 KVA _'/""
S8 RRGuRD 10 BE Le2 mhun S0OMEM ON NOT DRESENT | Jauswar | | r ™ #34 FD FAN
B e R A Y 200HP ] TAP BOX ~~ LI 11aa7ald 100608 60HP
?'i BASED ON 40DA CIRCUIT BREAKER { | L] 304 26 [ss] STM ST
FEEDING MOTOR STARTER - i | (PE=uzZ) {(PZ0=0Z3
' =022 ) —02.3 )
CAL CONN LOAD - I PANEL HS1 |55 KvA i 4 Hlops 3o |46 Kva gsapm FAN
MAXIMUM LOAD | EXG CONNECTED EXIST SPARE]  NEW NEW _ |NEW SPARE| WETERED CALCULATED A ==
EQUEMENT CAPACITY LOAD CAPACITY |  LOAD | CONNECTED | CAPAGITY |~ DEMAND NEC PEAK AR [ £ x1008 3P | & |— 1004 3P _] | 3¢ |
LOAD ACTTY EMAN 15 e
SE-EM 15 KvA %2 KVA 4 _ | ~~ ! i
SWITCHBOARD 996 KVA 881 KvA %) 73 KvA | 954 Kva tax) - } - ==l —%FMR 151, 30 KvA | 31004 3P ] 46 KvA |_ - J I 3 E: :
a2 246 KVA 0 KA | g pva | 246 Kva | 20 KVA I L 48072087120 ~ L —d
SWITCHBOARD 268 KvA (60%) L = | - - L : L 1 XFMR 75 KVA
LL.) S — — I . —_— 480/208Y—-120V
O CHBOARD. 266 KvA (80X)| 225 KvA ‘;15_"’"" (15 Kva) | 210 KA 5(52":’:" - - (CP20=05 | i A\ gon e Fan
MSG 977 KVA 919 KvA | 223.58 KVA (883 KVA (35% UTILIZED, L '_k;
SWITCHBOARD 2500 KVA 1523 KVA (39%) 58 KVA 1581 KVA {36%; 9% \TILIZED! e [§ b )| ﬂ 2 15HP
T TORMER 2500 KVA 1523 KA T A | 58 kva | 1581 KvA 91;5;3" - - - ’.:) DOLER B-5 EGR FAN
STANDBY_GENERATOR| | 115 KVA %2 kva _ _ 1 s 580
DISCONNECT 996 KA Lol pig) | TSR | 9S4 KA | ) INFORRIATIONALICLARIFICATION ONLY | — — 1} Q -
118 kva 46 KVA
| staoay cmzn:m_!l_ 1000 KA | 831 KA Gaxy | 73 A | es4 ke - - R O Piies

BOILER FEEDWATER PUMP
BFWP-3 SOHP

FEEDWATER PUMP

1 P20-02.28')

'l_l—C| AR COMPRESSOR

PANEL F2AE |

PANEL F2A

\CemD

NEW 5COPE FOR ELECTRICAL CONTRACTOR

SUPPLY AND INSTALL OVERCURRENT PROTECTION
FOR SECONDARY FEED TO PANEL G2A FROM XFMR-N|

246 KVA
PEAK DEMAND CALCULATION WORKSHEET = R B360A
FI0-08 ) —iP20-02.4A 1
PER NEC 230-87 and WAC 298-46B-900{3}(}) 26 KVA ree——toh | @
Racoiaeq Peak Oemsna - 145174 _ | | _—{CONNEGTED LOAD = 246 K. BOILER
on Date: 1 e E360N BFWP—1 50HP
Study Dases: From 480/277V SWBD_FME 4004 277,480V pGIE Y stM _\
Te SWBD-GM
322740 1
SYM | 400A -
VA £ (
2 =
o - (PE0-08.1 >
- " KA ~{P20-061} 77N\ 408 3P 1S KA | N
Seasonally Adjusted Pesk Demand S~
205 37 | 166 Kva
tparey ST B 88 MISC 277 116 B12254
% UTIL LOADS P
D —~ {P20-04.2 } N\
Othes acusimen fackar(s) 8@ CPEaes S100A 3P 110 KVA - {L70 PNL PME
Total Paak Dasnend (P20-04.T ¢
Nem Cocuiated Load ASded £ Tys0a3e  f10 kva = W {"clock Pt
Metured demand based (F26-04.4 Y
CALCULATED LOAD: N 70 3P 45 KVA RO 136
= — 3¢
swmD—ru_sooa_sovpre 1 ——{comEer 0 = 270 KA LZZa
- N 210 KVA XFMR-E 45 KvA
Noje, See WAC 2984889001351} for moStiond avplenng requiremerds. e 1
sl 480/208Y- 120
®  Bazed upon 12 monta videy data, or exstain why not, SYM mgAP( 30, 4w
o wiy 8 core . o i { F20-03.1 7
m:” . £ 708 30 5 Kva 0ot om WELDING
- a ) RecerTacie
(P20-032
{(P20-03.3 ),
27Ty 70A 3P 32 KvA LP20=083 I _@l
CONNECTED LOAD = P r==
_~—{CONNECTED LOAD = 166 KVA| 708 5 15 KA (PZO—034 ), 120
: / = ¢
MCC—GME, 6004, 480,277V 1 & oon'3 S
Nl 45 kA { ?
225 S iR212A ) 4m/zosr-1zov
. = P20-035 -
‘] 520830 13 KvA [ Hev27-1 )
T (P20-03.6 1
e N ——
on - o (* S T TEES|
P P 3P
(P20-03.7 )
£ yana ap 13 KkvA N [poor/winDow!
: ‘1 OPERATOR
| TN i e |26 kva
480277V
‘SWBD—-GME
16 KvA 27 KVA MISC 277V LTG
UTIL LOADS
' P20-038]
b E: -
~F20-068) |~ PI0-057) | D Sr,—-' $20-052) 3’ BOI I_ER #3 R EP LAC EM ENT
k ] ROZELL BOILER PLANT REVISED ONE-LINE DIAGRAM
v WATER | MEL" T0 NT.S. ———
HOT WATER HOT WATER HOT WATER WELDING TOWER | UNKROWN CO N FO RM E D S ET
PUMP {1 PUMP §2 PUMP §3 RECERTACLE
7.5HP 7.5HP 7.5HP

MISC 277V LTG
& UTIL LOADS
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OF WAL|, FRCRAIVAL.

s
|

- RELDCATE ELTTTRCAL COMAITE
FEEDING. CATWALK UF AND OVER
WELL HEMCVAL AREA, BEFEREMCE
WECHANICAL ORMWINGE FOR EXTENT

L

REMOVE CONDUIT & WIRE
FEEDING MAINTENANCE ARE:

G

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

NT.S.

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

NT.S.

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

NTS. ’ NTS.

o8

=g

~ SELOCATE [LECTHICAL COMDUTS ON CATWALK
LR AND OVER WALL

BEFEFEHCE MECHANICAL DRAWINGS

FOR EXTEMT OF WALL REMOVAL

RELOCATE ELECTRICAL CONDUIT UP
AND OVER WALL REMOVAL AREA.
MAINTAIN CONTINUITY OF FIRE ALARM

LEGEND:

w DEMOLITION WORK
A

( ) RELOCATED WORK

CIRCUIT DURING CONSTRUCTION.
REFERENCE MECHANICAL DRAM
FO!

R EXTENT OF WALL REMOVAL.

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

NY.S.

REMOVE CONTROL/UTILITY CONDUIT DROPS TO

#3 BOWER FD FAN. RELOCATE UP AND OVER WALL
REMOVAL AREA AS REQUIRED. REFER TO
MECHANICAL DRAWINGS FOR EXTENT OF WALL
REMOVAL.

LOCATE EXISTING CONTROL POWER FEED FOR
BOILER #3. INSTALL JUNCTION BOX OUTSIDE OF
WALL REMOVAL AREA AND PROVIDE CONDUIT/CABLE
CONTINUATION TO NEW BOILFR #3 CONTROL PANEL.

L A
A,

DETAIL - OPERATING LEVEL
COLUMN D1 TO E1 - DEMOLTION

DETAIL - OPERATING LEVEL ,
COLUMN D1 TOE1 - DEMOLTION

NTS. NTS.
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APPENDIX D2

EASTERN WASHINGTON UNIVERSITY
MEDIUM VOLTAGE UPGRADE (CP1057)

526 5th St, Cheney, WA 99004

-PROJECT DESCRIPTION- -GENERAL -

REFER TO DIVISION 01 SECIFICATIONS G0.1 COVER SHEET
FOR PROJECT DESCRIPTION.
CVIL-

/ C1- EROSION AND SEDIMENT CONTROL PLAN
C2 - PLAN AND PROFILE CEDAR STREET
C3 - PLAN AND PROFILE 11TH STREET
C4 - DETAILS - CIVIL
C5 - TRAFFICE CONTROL PLAN

-STRUCTURAL-
51-RETAINING WALL PLAN AND DETAILS

Silver

AN\ MW
NV Engineers

s -ELECTRICAL-

E‘Sj E0.1. LEGENDS & ABBREVIATIONS
E1.1- OVERALL - SITE PLAN - ELECTRICAL
E1.2 - PARITAL SITE PLAN - PROJECT AREA - ELECTRICAL - EXISTING
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£4.1- ENLARGED PLANS - ELECTRICAL
LOCATION \ E5.1 - DETAILS - ELECTRICAL

\\\\

E5.2 - DETAILS - ELECTRICAL
E5.3 - DETAILS - ELECTRICAL
ES.4 - DETAILS - ELECTRICAL
E5.5 - DETAILS - ELECTRICAL
E8.1- PARTIAL ONE LINE DIAGRAM - ELECTRICAL
E8.2 - PARTIAL ONE LINE DIAGRAM - ELECTRICAL
E8.3- PARTIAL ONE LINE DIAGRAM - ELECTRICAL
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GENERAL NOTE

CONTRACTOR SHALL OBTAIN A RIGHT—OF-WAY PERMIT kROM
THE CITY OF CHENEY PUBLIC WORKS DEPARTMENT PRIOR TO
ANY WORK WITHIN THE CITY RIGHT—OF-WAY.

WARHIMG TO1 L0

A

meering

SYNAMNCUT HALL ’ CONSTRUCTION NOTES

POTHOLE EXISTING POWER I"UCTBANK TO DETERMINE DEPTH. NOTIFY
ENGINEER (F DEPTH TO TOP OF DUCT BANK IS LESS THAN 30 INCHES.

REMOVE PAVEMENT TO LIMITS SHOWN. PAVEMENT DAMAGE OUTSIDE OF
LIMITS SHOWN SHALL BE REPLACED AT CONTRACTOR'S EXPENSE.

SAWCUT AND REMOVE EXISTING SIDEWALK AT FULL PANEL JOINTS TO
ALLOW FOR ELECTRICAL DUCT BANK CONSTRUCTION.

Eng
509.622.2888 - {dhengineering,com ‘

WA LAGT Zhi

SAWCUT AND REMOVE EXISTING CONCRETE PAD TO ALLOW FOR

= gt ELECTRICAL DUCT BANK CONSTRUCTION.
STEAM

e e 2 W REMOVE EXISTING TREE, SHRUBS AND LANDSCAPING.

REMOVE DRIP IRRIGATION LINES WITHIN LIMITS OF SWITCH YARD., CAP

AND/OR RECOMNECT LINES TO MAINTAIN OPERATION OUTSIDE OF LIMITS

OF SWITCH YARD PER SPECIFICATION 328400.

LOWER EXISTING IRRIGATION MAIN UNDER PROPOSED DUCT BANK.

55 k
CEDAR STREET &
. '

CIOENCICNONCEO!

PROPOSED POWER DUCTBANK. ARRANGE CONDUITS IN SINGLE LEVEL TO
LiMIT HEIGHT OF DUCTBANK. SEE SHEET E1.3 FOR NUML

CONDUITS REQUIRED AT EACH LOCATION AND DETAL 2 ON SHEET ES5.1
FOR REQL SEE DETALL 1 ON
SHEET C4 FOR TRENCH BACKFILL REQUIREMENTS.

SEE ELECTRICAL PLANS FOR CONTINUATION OF CONDUITS IN STEAM
TUNNEL.

gy
————m

6" CONCRETE SLAB ON 8" CSTC PER DETAL 4 ON SHEET C4,
8" CONCRETE EQUIPMENT PAD ON 6 CSTC PER DETAIL 4 ON SHEET
C4.

CURB TYPE 'A' ON 4" OF CSBC. SEE CITY OF CHENEY STANDARD
PLAN A-2 FOR CONSTRUCTION DETALLS.

6" CONCRETE SIDEWALK PER DETAIL 3 ON SHEET C4. MATCH EXISTING
SIDEWALK ELEVATIONS.

47 OF 1/2" HMA PG 64-28 (2" LIFTS MAX), ON 6" CSTC PER DETAIL
2 ON SHEET C4. REPLACE PAVEMENT MARKINGS AS REQUIRED.

6 FOOT HIGH CHAIN UNK FENCE ENCLOSURE. PROVIDE B FOOT WIDE
GATE CENTERED ON SWITCH COMPARTMENT ACCESS DOORS.

UNIVERSITY
RECREATION
CENTER

3" OF 5/8" BASALT CHIPS WITHIN LIMITS OF SWITCH YARD AND
BETWEEN SWITCH YARD AND SIDEWALK.

@OB® GO
EWU MEDIUM VOLTAGE UPGRADE
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SWITCH YARD DETAIL 1

1 INCH = 5 FEET
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GENERAL NOTE

CONTRACTOR SHALL OBTAIN A RIGHT—OF—WAY PERMIT FROM
THE CITY OF CHENEY PUBLIC WORKS DEPARTMENT PRIOR TO
ANY WORK WITHIN THE CITY RIGHT—OF-WAY.

ineering

CONSTRUCTION NOTES

REMOVE PAVEMENT TO LIMITS SHOWN. PAVEMENT DAMAGE OUTSIDE OF
LIMITS SHOWN SHALL BE REPLACED AT CONTRACTOR'S EXPENSE.

SAWCUT AND REMOVE EXISTING SIDEWALK AT FULL PANEL JOINTS TO
ALLOW FOR ELECTRICAL DUCTHANK CONSTRUCTION.

TD&

SAWCUT AND REMOVE EXISTING CONCRETE PAD 7O ALLOW FOR
DUCTBANK CONSTRUCTION.

REMOVE EXISTING SOD AND TOPSOIL. REMOVE IRRIGATICN LINES WITHIN
LIMITS OF SWITCH YARD. RELOCATE SPRINKLER HEADS AND CAP

AND/OR RECONMECT LINES TO MAINTAIN OPERATION OUTSIDE OF LIMITS
OF SWITCH YARD PER SPECIFICATION 32B8400.

g S — oSS T

RELOCATE LIGHTING CONDUIT AS REQUIRED FOR DUCTBANK
CONSTRUCTION.

e ©6B8

PROPOSED POWER DUCTBANK. ARRANGE CONDUITS IN SINGLE LEVEL TOQ
LIMIT HEIGHT OF DUCTBANK. SEE SHEET E1.3 FOR NUMSER OF
CONDUITS REQUIRED AT EACH LOCATION AND DETAL 2 ON SHEET ES5.1
FOR DUCTBANK CONSTRUCTION REQUIREMENTS. SEE DETAIL 1 ON
SHEET €5 FOR TRENCH BACKFILL REQUIREMENTS.

CONCRETE RETAINING WALL. REFER TO STRUCTURAL SHEET S1.

4" PVC PERFORATED PIPE WALL DRAIN. LENGTH = 41 LF, SLOPE =
0.00 FT/FT.

4" DIA PYC STORM PIPE. LENGTH AND SLOPE PER PLAN.

6" CONCRETE SLAB ON 6" CSTC PER DETAIL 4 ON SHEET C4.
8" CONCREFE EQUIPMENT PAD ON 6" CSTC PER DETAIL 4 ON SHEET
Cé.

CURB TYPE 'A' ON 4" OF CSBC. SEE CITY OF CHENEY STANDARD

MORRISON HALL PLAN A-2 FOR CONSTRUCTION DETAILS.

% T R

R ETREETER 3
HALL
B e e | _

6" CONCRETE SIDEWALK PER DETAIL 3 ON SHEET C4. MATCH EXISTING
SIDEWALK ELEVATIONS.

4" OF 1/2" HMA PG 64-28 (27 LIFTS MAX), ON 6" CSTC PER DETALL
2 ON SHEET G4. REPLACE PAVEMENT MARKINGS AS REQUIRED.

@6 Qe Qe O

6 FOOT HIGH CHAIN LINK FENCE ENCLOSURE. PROVIDE B FOOT WIDE
GATE CENTERED ON SWITCH COMPARTMENT ACCESS DOORS AND 3
FOOT WIDE GATES AT LOCATIONS SHOWN.

3° OF 5/8" BASALT CHIPS BETWEEN TRANSFORMER YARD AND
SIDEWALK.

INSTALL SOD IN ALL DISTURBED AREAS PER SPECIFICATION 329219.

@ ®
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GENERAL NOTES

CODES & STANDARDS

I INTEWNATIONAL BUILDING CODE: 2015 [BC
C R ENGNEERS. ASCE 7-10

AMERI[‘AN wNC : ACl 3

ASTM  STANDARDS FOR THE MATERIALS SPECIFIED

MISCELLANEOUS

1. THE CONTRACTOR AND SUB-TRADES SHALL FURNISH ALL REQUIRED MATERIAL, LABOR,

EOJIPMENT AN‘D FERFW All. WORK AS NECESSARY, AS INDICATED ON THE PROJECT

UMENTS, OR AS REASONABLE INFERRED TO EXECUTE THE SCOPE OF WORK FOR A
PROPERLY FINISHED COMPLETE JO8.

2. AND PROGRAMS IN CONNECTION
WITH THE WHK THAY CD‘NFOHMS TO THE KGULATIONS OF THE OCCUPATIONAL SAFETY ANI
EALTH M {OSHA) FOR THE

3. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED
STRUCTURE.  THEY DO NOT INDICATE THE METHOD OF CONSTRUCTION. THE CONTRACTOR IS
RFSPONSI'?.E FOR CONSTRUCTION MEANS, METHODS, TECHNOLOGIES, SEQUENCES AND
PROCEDURES.

4. WHERE REFERENCE (S MADE TO VARIOUS TEST STANDARDS FOR MATERIALS, SUCH STANDARDS
SHALL BE THE LATEST EDMON AND/OR ADDENDUM.

5. KNOTES AND DETALS ON DRAWINGS SHALL TAKE PRECEDENCE OVER GENERAL STRUCTURAL NOTES
AND TYPICAL DETAILS. WHERE NO SPECIFIC DETALS ARE SHOWN, CONSTRUCTION SHALL
CONFORM TO SIMILAR WORK ON THE PROJECT,

6. WHERE ANY DISCREPANCIES OCCUR BETWEEN PLANS, DETALS, GENERAL STRUCTURAL NOTES AND
SPECIFICATIONS, THE GREATER REQUIREMENTS SRALL GOVERN.

7. AL OMISSIONS OR CONFLICTS BETWEEN THE VARIOUS ELEMENTS OF THE WORKING DRAWINGS
AND/OR SPECIFICATIONS SHALL BE BROUGHT TO THE IMMEDIATE ATTENTION OF THE STRUCTURAL
ENGINEER BEFORE PROCEEDING WITH RELATED WORK.

8. VISTS TO THE JOBSITE BY THE ENGINEER TO OBSERVE CONSTRUCTION DO NOT IN ANY WAY
MEAN THAT THEY ARE THE GUARANTORS OF THE CONTRACTORS WORK, SUPERVISION, NOR
SAFETY AT THE JOBSITE

9. REVIEW OF SHOF DRAWINGS BY THE ENGINEER IS FOR GEMERAL CONFORMANCE WITH THE
DESIGN CONCEPT AND GENERAL COMPLIANCE WITH THE CONTRACT DOCUMENTS. REVIEW OF SUCH
SHOP DRAWINGS BY THE ENGINEER SHALL NOT RELIEVE THE Cf TOR_FROM RESPONSIBILITY

DETALS,

SPACE REQUIREMI
'IHE SHOP DRAWINGS OR FOR DEVIATIONS FROM THE OONTWCT DRAWINGS OR SPECIFICATIONS
LES THE COf N TO SUCH DEVAT N

[OR HAS SPECIFICALLY CALLED Al NG
LETIER ICCOIIFAN'YIM THE SHOP DRAWINGS AND THE E'NGINEER APPROVES SUCH CHANGE
OR DEVIATION N WRITING.

FOUNDATION AND SOIL PREPARATION

DESIGN VALUES
ASSU\IE’ S[ATIC LCIAD BEARING PRESSURE = 1,500 PSF

PCF
Pm EARTH PRESSURE = 200 PCF
FRICTION = .30 FOR STRUCTURAL
FROST DEPTH = 207 BELOW FINISH GRADE.
REMOVE ALL TOPSORL, ORGANIC WATERIAL, VEGETATION, ASPHALT, CONCRETE, AND RELATED
CONSTRUCTION DEBRIS FROM THE PROPOSED SITE PRIOR TO FORMING FOUNDATIONS. BEAR
FOUNDATIONS DN STRUCTURAL FILL MEETING THE REQUIREMENTS OF THE GEOTECHNICAL ENGINEER.

CONFORM TG 1BC CHAPTER 18 FOUNDATIONS AND RETAINING WALLS.”

CONCRETE

1

CONCRETE VIORK SHALL COTFURM TO ALL REQUIREMENTS OF ACI 301 “STANDARD SPECIFICATIONS
FOR CONCRETE™, AC! 318 “BULDING CODE REQUIREMENTS FOR STRUCTUI
CONCRETE"

CONCRETE PROPERTIES:
Fles 4500 PSt 45 A-T5% & %"
& WALLS

CONCRETE DROP HEIGHT SHOULD BE UMMED TO 4'-0" DURING ALL CONCRETE PLACEMENT.
CONCRETE SHOULD BE ABLE TO FALL FREELY, WiTHOUT OBSTRUCTION FROM REBAR, ETC.

COLD WEATHER AND HOT WEATHER CONCRETING SHALL FOLLOW THE RECOMMENDATIONS OF ACI 306
AND ACl 305.

MECHANICALLY VIBRATE ALL CONCRETE WHEN PLACED, EXCEPT THAT SLABS ON GRADE NEED BE
VIBRATED ONLY AROUND UNDER-FLOOR DUCTS, SLAB EDGES, REINFORCING, KEYS, ETC.

ADITION OF WATER 70 THE BATCH FOR MATERML WITH INSUFFICIENT SLUMP WL NOT 8E

AMOUNT OF WATER THAT CAN BE ADDED TO THE BATCH ON SITE. IN NO CASE SHALL THE DFSIGN
WATER TO CEMENTITIOUS MATERIAL RATIO BE EXCEEDED.

CONCRETE REINFORCING

1.

bl )

o o

REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF ACI 301 °STANDARD
SPECIFICATIONS FOR STRUCTURAL CONCRETET, AND ACI 318 "BUILDING CODE REQUIREMENTS FOR
STRUCTURAL CONCRETE".

ALL REIFORCING STEEL SHALL BE ASTW AG15 GRADE 60.

REINFORCING SHALL BE CONTINUOUS AROUND ALL CORNERS AND THROUGH CONSTRUCTION .IOIN'I'S

UNLESS SHOWN OTHERWISE. SPACING SHOWN IS THE MAXIMUM CENTER TO CENTE

TOTAL NUMBER OF REINFORCING BARS IS SHOWN ON DESIGN DRAWINGS AND SPM:ING IS NOY
SPECIAIED, BARS SHALL BE EQUALLY SPACED.

UNLESS NOTED OTHERWISE MAIN REINFORCEMENT CONCRETE COVER SHALL BE V4" WITH THE
FOLLOWING EXCEPTIONS:

UNFORMED SJRFMIES EXPOSED TO EARTH - 3°

FORMED SURFACE EXPOSED TO EARTH - 2°

ALL HOOKS ON ALL BARS SHALL BE STANDARD 90 DEGREE HOOKS UNLESS SHOWN CTHERWISE.

TYPICAL LAP SPLICES SHALL BE CLASS 'B' TENSION LAP SPLICES PER THE ACI. STAGGER ADJACENT
SPLCES A MININUM OF ONE LAP {FNGTH.

%

NOTE:  PROVIOE VERTICAL
JOBTS @ 10'-0° OC, MAX.
WITH 3/47 VERTICAL
CHAMFER STRIPS. &

SLOPE VARIES~

251 TO 31

& RETAINING WALL HEIGHT VARIES
S0

8" CONC. WALL W/
#5 €127 0C V_ERT. & §4 @ 12° OC HORIZ.

6" THK CONCRETE SLAS,
SEE PLAN VIEW FOR LOCATION
8" THK EGRIPMENT PAD

FINISHED SLAB GRADE VARIES
WEST = 1'-6" (BLEV 2465.00)

EAST = 1'-8° (ELEV 2465.17}

6 csic—" |-

DRAIN PIPE
PER CML

GRAVEL aomow./

TYPICAL' FOR ALL
STRUCTURAL FILL
BELOW SLAS

RETAINING WALL SECTION

=10

~F1G PER PLAN
/

TOF. = 0'=0" &
ELEV = 2463.50

“6" CSTC

18'-2"

| CONT FTG 4'-6"Wx10"DP
w/ (5: {5 CONT LONGL &
12" OC TRANSV EW

-‘ TOP OF WALL
ELEV 2470.67,
—7 !

4

6'-8%

8" THK EGUIPMENT PAD
TOP OF

SLAB ELEV 2465.34

s TOP OF SLAB
ELEV 2485.00

! 8-11
- |
|
|
= |
: |
|
|
| DRILL AND EPOXY-
HORIZONTAL BARS 6"
|CJ INTO EXISTING WALL

30'-0"

27'-2"

!
I
!
!
I
|
I
I
|
[
y
|
|
|
|
|
|
|
|
|
|
|
|
I
|
[
|

i e e o s il . St s i avm———A——. N ]
AN AT
465.1
-EXISTING

RETAINING
WALL

RETAINING WALL PLAN

1/2°=1-0"

EXISTING
RETAINING
WALL
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PROJECT NUMBER (E1.2}
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— MORRISON XFMR #14

— UTILITY RM 111 TUNNEL ACCESS
— HATCH. GUTTER LOCATED 20
i INTO TUNNEL.
4 | _,_/-F--
GUTTER IN ELECTRICAL s _— »
ROOM la—
|
|
EXISTING 4" CONDIT OF JUNCTION BOX. . EXISTING CONDUIT TO
EXTEND EXISTING CONDUIT TONEW GUTTER, NEW. N\ TRANSFORMER
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| n Y
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GUTTER IN ELECTRICAL S— ¥ e —
RooM et JUHCTION BOX
.-/' i
EXISTING CONDUTT TO e - ==— i I
TRANSFORMER !
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PROJECT NUMBER (E1.3}

Ci\Users\Ry

NEW CONCRETE ENCASED ———————=~
DUCTBANK. (4 4T, CUT AND PATCH
EXISTING AS REQUIRED, SEE GIVIL
ORAWINGS FOR DETALS.

INTERCEPT EXSTING {2} 4' CONDUTS AT _
| MORRISON PRIMARY COMPARTMENT AND

| EXTENDTO NEW PAD MOUNTED SWITCH, THESE
CONDUITS TO PROVIDE PATHWAY BACKTO
TERMINATION PT #25 FOR PRIMARY FEEDS TO
BWITCH,

WEW CONGRETE ENGASED
BUCTBARK 4 4. CUIT AD PATCH

ING AS REQUIRED. SEE oML |
BRAHNGS FOR DETALS,

INTERCEPT EXISTING (2) 4 CONDUTS AT STREETER b
- PRIMARY COMPARTMENT AND EXTEND TO NEW PAD
MOUNTED SWITGH, THESE CONDUITS TO PROVIDE
PPATHWAY BACK TO TERMINATION PT #25 FOR
PRIMARY FEEDS TO SWTCH. *
it
STREETE? XFMR e

i

PLAN ROUTING SUCH THAT WHERE SWEEFS CROSS ————————,
TWNNEL, THEY LEAVE THE MAXIMUM AMOUNT OF %
‘SPAGE FOR FLITURE TUNNEL EGRESS, KEEP

SWEEPS TIGHT TO CEILING WHERE POSSIBLE,

STUB CONDUITS INTO TUNNEL ABOVE EXISTING

IPING. ROUTE NEW CONDUITS ALOKNG
SOUTH WALL ABOVE STEAM PIPE TO TERMINATION
POINT #15. PROVIDE RACK FOR NEW CONDUITS.

“————— NEW CONCRETE ENCASED DUCTBANK.
(z: 4. CUT AND PATCH EXISTING
HARDSCAPING AS REQUIRED

) PARTIAL SITE PLAN - PROJECT AREA - ELECTRICAL - NEW
1

t
!
1
i
5
!

USE LONG RADIUS (36 MIN.) SWEEPS ON
CONDUITS AS THEY ENTER THE
TERMINATION POll

GENERAL HOTES:

A SCOPE OF WORK INCLUDES TRENCHING IN ROADWAY AND SIDEWALKS AS WELL AS WORK ADJACENT TO
\IWAYS AND PEDESTRIAN PATHWAYS. A RIGHT OF WAY PERMIT AND TRAFFIC PLAN WALL BE REQUIRED. SEE
CWIL DRAWINGS FOR BETML&
WHERE PROJECT SCOPE, PATCHBACK PER CIVIL DRAWINGS .
CALL FOR LOCATES BEFORE TRE%CH\NG
4, THIS PROJECT MAKES USE OF EXISTI AT:
UNDER SEPERATE CONTRACT, A MUIBTAPE PULL S’TRING HAS BEEN INSTALLED INTHE FOLLUWING E SPARE
CONDUTS AND THE FOOTAGES ARE AS INDICAT
A TER #15 TO DRYDEN XFMR #16 - 580 FEET
8, TER #1570 STREETER XFMR #15 - 640 FEET
€. TER #15 TO MORRISON XFMR #1¢ - 800 FEET
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1 REC CENTER XFMR #54 LOOKING WEST - EXISTING

N.T.8.

rt - o i

() REC CENTER XFMR #54 INTERIOR - EXISTING

FENCE GATE SHALL ALIGN WITH SWTCH
SUCH THAT OPENING FENCE GATE
PROVIDES THE REQUIRED WORKING
CLEARANCE FOR THE SWATCH,

NEW FENCING FOR

LANT MATERIAL IN THIS AREA
TO BE REMOVED TO MAKE RDOMFOR

NEW PAD MOUNTED SWITCH, SEE GIVIL
DRAWINGS FOR DETAILS,

| (EFRORLE () REG
Thik % CENTER
H XFNR US4
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REC GENTER XFMR #54 ENGLOSURE - ENLARGED SCALE PLAN - EXISTING

U =10

COVTIRES TO TERMWATION
PTHE BEEELY

ANIMUM 10 ALLTO
SOURCH OF IGNITION

SEE CIVIL DRAWINGS,

WORKING CLEARANCE
TYFIGAL

PAD FOR
NEW PAD MOUNTED SWITCH

CONDUITS FOR JFMR

54 PRIMARY FEED. SEE SHEET E8.3.
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OF THE PROJECT,
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Sub-Sections:

Appendix E
Significant Health, Safety, and Code Issues:

1. Central Steam Production
a. Issue Addressed: Heating Public Facilities — Life safety

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

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.

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.

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.

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)

Applicable Codes: 2015 Washington State Energy Code, Commercial Provisions,
Section C403.2.3(5) “Minimum Efficiency Requirements Gas Fired Boilers-
Steam- > 2,500,000 BTU/Hr ”: The project will provide new boiler(s) meeting
these energy efficiency codes as part of design and construction.


sschmedding
Highlight


d. Issue Addressed: Seismic Restraints — Life safety

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

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):

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. lIssue Addressed: Seismic Restraints — Life safety

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. Maedium Voltage Electrical Distribution
a. Issue Addressed: Electrical Safety of EWU Electrical Shop Workers — Life safety

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”.

USEPA Office of Air and Radiation — Catalog of Guidelines and
Standards for the Handling and Management of Sulfur
Hexafluoride (SFs): “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.

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”.

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.



2023 - 2025 Biennium SPORTS AND RECREATION CENTER ENERGY IMPROVEMENTS

Appendix F — Evidence of Increased Repairs

EASTERN WASHINGTON UNIVERSITY

Page 16 of 23



APPENDIX F

Evidence of increased repairs/service interruption



Central Steam Plant



BOILER REPAIR AND MAINTENANCE SINCE 2018

YEAR O&M REPAIR| WORK FOR OTHERS IMPROVEMENT GRAND TOTAL
2018 20,433.83 20,433.83
2019 37,740.41 293.36 4,066.18 42,099.95
2020 49,047.93 2,624.63 12,770.92 64,443.48
2021 12,140.67 2,396.36 3,618.64 212,951.29 231,106.96
2022 4,376.60 1,233.75 25,615.94 31,226.29
GRAND TOTAL 123,739.44 2,396.36 7,770.38 255,404.33 389,310.51




Work Order
18-153954
18-154021
18-154100
18-154185
18-154295
18-154452
18-154466
18-154996
18-155497
18-155691
18-155786
18-155834
18-156001
18-156713
18-156714
18-156897
18-157738
15-158792
15-158841
19-159102
18-159261
19-159626
19-159879
19-160060
19-160311
19-160375
19-160517
19-160674
19-160833
19-160928
19-161070
19-161230
19-161490
19-161705
19-162178
19-162601
19-163394
19-163544
19-163669
19-163974
15-164291
19-164468
19-164949
19-165067
19-165210
15-165439
19-165455
19-165894
19-166322
19-166563
18-166738
19-166789
19-166862
19-166881
19-166896
19-166967
19-167201
19-167281
18-167409
19-167532
19-167747
19-167748
19-167785
19-168255
19-168325
19-168666
19-168696
19-168871
19-169012
19-169174
19-169358
19-169359
19-169396
19-1694388
19-169954
20-170415
20-170789
20-170882
20-171097
20-171098
20-171116

Boiler Maintenance and Repair
2018 - 2022

Description

ROZ, MOVE #1 & #2 POSCA VALVES BACK FOR EASIER ACCESS ON #1 BOILER.

ROZ, REPLACE SURFACE BLOW ISOLATION BALL VALVE ON THE SIDE OF #4 BOILER
ROZ, REPAIR EXHAUST FAN iN BOILER ROOM

BOILERS SEMI ANNUAL

ROZ, REPLACE LEAKING 1/2" 90 ELBOW, ALSO REPLACE 1/2" UNION, BOTH SCHED. 80, ON #5 BOILER NON R
CLOSE UP BOILER ANNUAL

LUBRICATE & CLEAN BOILER FEEDWATER PUMP & HOTWELL MOTORS.

BOILER SAFETY VALVES MONTHLY

ROZ, REPLACE GLASS IN BOILER ROOM WINDOWS DUE TO VANDALISM

VALVE OFF, LOTG, DRAIN & CLEAN WATERSIDE/FIRESIDE #5 BOILER.

OPEN BOILER FOR INSPECTION ANNUAL

ROZ, REMOVE SAFETY VALVES #5 BOILER, SEND OUT FOR CERTIFICATION.

BOILER SAFETY VALVES MONTHLY

ROZ, LOTO, OPEN, DRAIN & CLEAN #1 BOILER. REPAIR REFRACTORY/CLEAN FIREBOX,BLOWOUT & VACUUM
ROZ - REMOVE SAFETY VALVES #1 BOILER, SEND OUT FOR CERTIFICATION.

BOILER CHEMICAL TREAMENT SYSTEM ANNUAL

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL- HOUSING

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

ROZ - CLOSE UP #1 BOILER.

CLOSE UP BOILER ANNUAL

CLOSE #5 BOILER, FILL & WET STORE.

BOILER SAFETY VALVES MONTHLY

ROZ - REPLACE POLY TUBING ON BOILER CHEMICAL SYSTEM.

BOILERS SEMI ANNUAL

ROZ, ASSIST WITH TUNING ON #5 BOILER

OPEN BOILER FOR INSPECTION ANNUAL

ROZ, TEST FIRE OIL #1 & #4 BOILERS.

GC1-4 - GENERAL CAMPUS ZONE 4 - WASHINGTON COURT #5 - CHECK & SERVICE THE BOILER ON HEATING !
ROZ, TROUBLESHOOT ELECTRICAL ISSUE ON #2 BOILER

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

REPLACE BOILER HOT CIRC. PUMP. WITH NEW PUMP. DISCONNECT WIRING.

BOILER SAFETY VALVES MONTHLY

ROZ - OPEN #2 BOILER FOR INTERNAL INSPECTION. REPAIR REFRACTORY IN FIREBOX. CLOSE BOILER AFTER II
BOILER SAFETY VALVES MONTHLY

ROZ, REPLACE STAIRS THAT WERE TAKEN DOWN FOR #5 BOILER FAN REPAIR.

ROZ, REPLACE SEAL ON #1 BOILER FEEDWATER PUMP.

DRAIN NEEDS SNAKED, BACK SINK IN ROZELL BOILER RM.

BOILER SAFETY VALVES MONTHLY

ROQZ, REPLACE STAIRS NEXT TO #4 BOILER.

TROUBLESHOOT 02 PROBE ON #1 BOILER.

ROZ - REPLACE GASKET ON #2 BOILER NON-RETURN VALVE BONNET.

BOILERS SEMI ANNUAL- HOUSING, DBH

BOILER SAFETY VALVES MONTHLY

BOILERS SEM] ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

BOLLER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

CLOSE UP BOILER ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

SUR, RESET ALARM ON BOILERS

ROZ, REPLACE ROSEMOUNT 02 BOX IN #1 BOILER PANEL.

DBH, CHECK BOILERS, POSSIBLE ALARM

ROZ - REMOVE & RE-WELD COVER FOR #1 BOILER FAN.

SUR, CHECK BOILERS AT SURBECK DUE TO COLD iN BUILDING.

BOILER SAFETY VALVES MONTHLY

REPLACE BOILER HOT-CIRC. MOTOR, SEAL & PRESSURE RELIEF VALVE ON HEAT EXCHANGER.
BOILERS SEMI ANNUAL

ROZ - DRAIN & OPEN/CLEAN #5 BOILER.

ROZ - FLUSH LINES & POTS FOR #5 BOILER STEAM FLOW METER.

CLOSE UP BOILER ANNUAL

BOILER SAFETY VALVES MONTHLY

REMOVE BOILER CIRC. HEAT EXCHANGER TUBE BUNDLE TO CHECK FOR LEAKS.
REPLACE BAD OIL GAUGE ON #2 BOILER & BAD F/W GAUGE ON #4 BOILER.

ROZ - REPLACE STEAM WARM UP VALVES ON #1 & #4 BOILER CASHCO ATOMIZING STEAM VALVES WITH 1/;
1LED FIXTURE IS QUT & 1 HAS PARTIAL LED STRIP OUT IN THE ROZELL BOILER ROOM.
OPEN BOILER FOR INSPECTION ANNUAL

ROZ - FINISH REFRACTORY WORK IN #5 BOILER FIREBOX.

ROZ, REPLACE LEAKING BALL VALVE ON #2 BOILER SURFACE BLOW LINE

ROZ, REMOVE #4 BOILER FAN MOTOR TO SEND OUT FOR NEW BEARINGS & WINDING CHECK.
ROZ, INSULATE SHORT SECTION COF PIPING ON #2 BOILER SURFACE BLOW LINE [N ROZELL.
BOILER SAFETY VALVES MONTHLY

BOILER CHEMICAL TREAMENT SYSTEM ANNUAL

ROZ, RE-PACK #4 BOILER NON RETURN VALVE & MAIN SOOT BLOWER STEAM VALVE.
BOILER SAFETY VALVES MONTHLY

ROZ, LED LIGHT FIXTURE ABOVE #5 BOILER IN ROZELL IS OUT & NEEDS CHECKED.
ROZ - REPLACE COVER PLATE ON OUTLET AT NW CORNER OF #4 BOILER

ROZ - MAKE NEW COUPLING COVER FOR #4 BOILER FD FAN.

ROZ, CLOSE #4 BOILER, FILL & PLACE ON HOT CIRC.

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CANCEL
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CANCEL
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CANCEL
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED

Type
0&M
0&M
0&M
o&M
&M
0&M
0&M
O&M
0&M
0&M
08M
O&M
0&M
0&M
0&M
0&M
0&M
0&M
o&Mm
O&M
08&M
O&M
0&M
O&M
0&M
0&M
0&M
O&M
0&M
O&M
O8&M
O&M
O&M
O&M
O&M
0&M
0&M
0&M
0&M
0&M
&M
0&M
Q&M
0&M
&M
oaMm
0&M
o&Mm
O&M
o&m
O&M
0&Mm
&M
0&M
0&m
0&M
O&M
0&M
Q&M
o&Mm
&M
0&M
0&M
o&m
o0&Mm
Q&M
&M
0&M
0&M
0&M
O&M
0&M
0&M
Q&M
0&M
O&M
0&M
O&M
0&M
O&M
0&M

Category
DSW
DswW
DSW
PM
Dsw
PM
DSW
PM
Dsw
DsW
PM
DsSW
PM
DsSwW
Dsw
PM
PM
PM
PM
PM
DSW
PM
DswW
PM
DsSwW
PM
Dsw
PM
Dsw
DsSW
DsSwW
PM
PM
DsSW
PM
Dsw
PM
DswW
DSW
Dsw
PM
Dsw
Dsw
Dsw
PM
PM
PM
PM
PM
PM
PM
PM
DSW
Dsw
DSW
Dsw
DswW
PM
DsSwW
PM
DSW
Dsw
PM
M
DsSwW
DSW
Dsw
DSW
oM
DSW
DSW
DSW
DsW
PM
PM
DSW
PM
Dsw
Dsw
DSW
Dsw

Date Created

4/13/2018
4/17/2018
4/19/2018
4/20/2018
4/24/2018
4/27/2018
4/27/2018
5/11/2018
5/24/2018
5/31/2018
6/1/2018
6/4/2018
6/8/2018
6/26/2018
6/26/2018
6/29/2018
7/13/2018
8/10/2018
8/10/2018
8/17/2018
8/22/2018
8/31/2018
9/11/2018
9/14/2018
9/21/2018
9/21/2018
9/26/2018
9/28/2018
10/3/2018
10/5/2018
10/9/2018
10/12/2018
10/19/2018
10/26/2018
11/9/2018
11/26/2018
12/14/2018
12/20/2018
12/26/2018
1/4/2019
1/11/2019
1/17/2019
2/1/2019
2/5/2019
2/8/2019
2/15/2019
2/15/2019
3/1/2018
3/15/2019
3/22/2019
3/29/2019
3/29/2019
4/1/2019
4/2/2019
4/2/2019
47442019
4/11/2013
4/12/2019
4/17/2019
4/19/2019
4/26/2019
4/26/2019
4/26/2019
5/10/2019
5/13/2019
5/22/2019
5/22/2019
5/29/2019
5/31/2019
6/6/2019
/12/2019
6/12/2019
6/13/2019
6/14/2019
6/28/2019
7/2/2019
7/12/2019
7/17/2019
7/23/2019
7/23/2019
7/24(2019



Work Order
20-171517
20-171668
20-171868
20-171949
20-171966
20-172425
20-172840
20-172876
20-172895
20-173105
20-173254
20-173409
20-173977
20-174274
20-174310
20-174331
20-174718
20-174740
20-174741
20-174929
20-175110
20-175174
20-175937
20-176439
20-176483
20-176651
20-176801
20-177430
20-177731
20-177777
20-177793
20-178204
20-178602
20-178882
20179105
20-179106
20-179255
20-179296
20-179403
20-179691
20-179973
20-180102
20-180224
20-180558
20-180872
21-181473
21-181495
21-181574
21-181766
21-181967
21-182421
21-182518
21-182603
21-182651
21-182813
21-182881
21-182936
21-183064
21-183166
21-183234
21-183457
21-183724
21-183861
21-183914
21-184073
21-184082
21-184167
21-184338
21-184402
21-184848
21-184951
21-185212
21-185280
21-185281
21-185593
21-185760
21-186048
21-186143
21-186605
21-186790
21-186968

Boiler Maintenance and Repair
2018 - 2022

Description

ROZ, CLOSE #5 BOILER & FILL.

BOILERS SEMI ANNUAL- HOUSING - DBH

ROZ - LOTO, DRAIN & OPEN #1 BOILER FOR INSPECTION.

BOILER SAFETY VALVES MONTHLY

BOILERS SENI ANNUAL

CLOSE UP BOILER ANNUAL

BOILER SAFETY VALVES MONTHLY

ROZ - CLOSE #1 BOILER, FILL & PLACE ON HOT-CIRC.

IWA 1003 - CP1032 - BOILER PLANT CONTROLS UPGRADE - INTERNAL WORK AGREEMENT
BOILERS SEMI ANNUAL

DBH - FIRE UP THE BOILERS AT BREWSTER HALL FRIDAY 9/27/19

OPEN BOILER FOR INSPECTION ANNUAL

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

ROZ, REPLACE SEALS ON #1 & #2 BOILER FEED WATER PUMPS.

IWA 1009 - CP1056 - ROZELL CENTRAL ENERGY PLANT - INSTALL NEW BOILER - INTERNAL WORK AGREEMEN
ROZ, REPLACE GASKET ON BOILER MAKE UP HEAT EXCHANGER END PLATE.

BOILER FORCED DRAFT FAN MOTORS 1, 2, 4& 5

BOILER FEED WATER PUMPS 1, 2, & 3 - BI-ANNUAL

ROZ, TAKE LOCAL 44 APPRENTICES ON TOUR OF TUNNELS AND BOILER PLANT

ROZ, ADD BALL VALVE & FITTINGS TO THE TOP OF EACH DRUM LEVEL POT AT BOILERS FOR LINE FLUSHING.
BOILER SAFETY VALVES MONTHLY

BOILER SAFETY VALVES MONTHLY

ROZ, OPEN #2 BOILER

ROZ, REBUILD OIL REGULATOR ON #1 BOILER

BOILER SAFETY VALVES MONTHLY

ROZ, REPLACE BULBS IN ROZELL BATHROOM, BOILER ROOM

ROZ, PACK ALL BOILER MANUAL GAS VALVES WITH GREASE PACKING.

BOILERS SEMI ANNUAL- HOUSING

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

CLOSE UP BOILER ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

BOILER SAFETY VALVES MONTHLY

ROZ, THERE'S A HOLE IN THE CONCRETE FLOOR THAT NEED TO BE FILLED/COVERED (ROUGHLY 1' X ") THE
BOILERS SEMI ANNUAL

CLOSE UP BOILER ANNUAL

BOILER SAFETY VALVES MONTHLY

DBH, REPLACE PRV VALVE ON BOILER 1

ROZ, FLUSH STEAM FLOW TRANSMITTER LINES FOR #1 & #5 BOILERS IN ROZELL.

OPEN BOILER FOR INSPECTION ANNUAL

BOILER SAFETY VALVES MONTHLY

BOILER CHEMICAL TREAMENT SYSTEM ANNUAL

ROZ, REPAIR CRACK TUBE INSIDE #5 BOILER, COLE INDUSTRIAL WILL BE DOING THE WORK
ROZ, REPLACE ALL TUBING ON BOILER CHEMICAL FEED SYSTEM.

ROZ, REPAIR REFRACTORY #1 BOILER BURNER CONE.

BOILER SAFETY VALVES MONTHLY

ROZ, LIGHT FIXTURE NOT WORKING BEHIND #5 BOILER IN ROZELL

ROZ, REQUESTING SCAFFOLDING SET UP. STEAM LEAK ON #1 BOILER HEADER WARM UP LINE(UPPER CATW.
BOILERS SEMI ANNUAL- HOUSING

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

ROZ, | NEED A 30 DAY PEAK DEMAND METER READ ON THE ROZ BOILER PLANT MAIN MSG 480/277V SWITC
ROZ, TROUBLESHOOT BOILER CIRC PUMP MOTOR. ROZELL BASEMENT

ROZ, CLOSE #1 BOILER & FILL.

CLOSE UP BOILER ANNUAL

ROZ, BACK SINK DRAIN NEEDS SNAKED, CAUSING OTHER DRAINS TO BACK UP. ROZELL BOILER ROOM.
BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

DB8H, SHUT DOWN AND DRAIN CHILLER FOR SEASON AND START UP BOILERS FOR HEAT.
SSB, TURN ON BOILER AND SHUT OFF AC AT MATLOCKS.

DBH, BOILER 2 NOT FIRING.

BOILER SAFETY VALVES MONTHLY

BOILERS SEM! ANNUAL

DBH, RESET BOILER #2 AT DBH DUE TO FAILURE.

SUR, CHECK QUT GLYCOL LEAK ON BOILERS.

BOILER SAFETY VALVES MONTHLY

ROZ, BELTS NEED REPLACED ON NORTH AIR HANDLER IN ROZELL BOILER RM.

ROZ, CLEAN BOILER & MASTER PANEL CABINET FILTERS.

ROZ, REPLACE MOTOR COOLING FANS ON ALL BOILER FEED WATER PUMPS.

BOILER SAFETY VALVES MONTHLY

SUR - CHECK BOILER AND GLYCOL DUE TO BUTLERS OFFICE BLOWING COLD.

DBH, CHECK OPERATION OF BOILER #2 AT DBR HALL DUE TO SHOWING FAILED.

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL- HOUSING

BOILERS SEMI ANNUAL

BOILER SAFETY VALVES MONTHLY

Status
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
O&M
O&M
O&M
0&M
0&Mm
0&M
0&M
O&M
IMPROVEMENT
O&M
WORK FOR OTHERS
O&M
O&M
C&M
O&M
IMPROVEMENT
O&M
0&M
O&M
0&M
O&M
O&M
0&M
0&M
0O&M
0&M
O&M
o&m
Oo&M
O&M
O&M
o&M
O&M
O&M
0&M
0&M
o&M
0&M
O&M
0&Mm
0&M
WORK FOR OTHERS
0&M
0&M
0&M
0&M
0&M
0&M
O&M
0&M
O&M
O&M
O&M
o&M
o&M
O&M
0&M
O&M
o&M
O&M
o&Mm
Oo&M
0o&M
WORK FOR OTHERS
O&M
WORK FOR OTHERS
O&M
O&M
WORK FOR OTHERS
0&M
0&M
O&M
0&M
O&M
o&Mm
O&M
WORK FOR OTHERS
O&M
o&M
O&M
O&M

Category
Dsw

PM

DswW

PM

PM

PM

PM

DsSW
MAINT SVCS SUPP
PM

DSW, NON-RPIE
PM

PM

PM

DswW
MAINT SVCS SUPP
DSw

PM

PM

DswW
pEY

PM

M

DSW
DswW

PM

Dsw
DSW

PM

PM

PM

PM

PM

PM

PM

PM

PM

DSW

PM

PM

PM

DSW, NON-RPIE
DSW

PM

PM

PM

Dsw
DSW
osw

PM

DsSwW
DSW

PM

PM

PM

DsSW
Dsw
Dsw

PM

DsSw

PM

PM

PM

DSw, NON-RPIE
DSW
DSW, NON-RPIE
PM

PM

DSW, NON-RPIE
DSW

PM

DsSW
DsW
Dsw

PM

DswW
DSW, NON-RPIE
PM

PM

PM

PM

Date Created
8/5/2019
8/9/2015

8/15/2019
8/16/2015
8/16/2019
9/3/2018
9/13/2019
9/16/2019
9/16/2019
9/20/2019
9/25/2019
9/27/2019
10/11/2019
10/18/2019
10/18/2019
10/18/2019
10/31/2019
11/1/2018
11/1/2019
11/6/2019
11/15/201%
11/15/2013
12/16/2019
1/8/2020
1/9/2020
1/10/2020
1/15/2020
2/4/2020
2/14/2020
2/14/2020
2/14/2020
2/28/2020
3/13/2020
3/27/2020
4/3/2020
4/3/2020
4/10/2020
4/14/2020
4/17/2020
5/1/2020
5/15/2020
5/21/2020
5/26/2020
6/5/2020
6/19/2020
7/2/2020
7/2/2020
7/6/2020
7/8/2020
7/17/2020
8/6/2020
8/10/2020
8/14/2020
8/14/2020
8/21/2020
8/25/2020
8/27/2020
9/1/2020
9/4/2020
9/10/2020
9/18/2020
9/29/2020
10/2/2020
10/6/2020
10/13/2020
10/13/2020
10/15/2020
10/23/2020
10/26/2020
11/17/2020
11/20/2020
12/4/2020
12/10/2020
12/10/2020
12/24/2020
1/4/2021
1/19/2021
1/22/2021
2/12/2021
2/19/2021
2/26/2021



Work Order
21-187137
21-187294
21-187562
21-187582
21-187746
21-187747
21-187929
21-188087
21-188180
21-188200
21-188396
21-188778
21-188815
21-188918
21-189131
21-189251
21-189682
21-189770
22-190238
22-190723
22-190724
22-190787
22-190990
22-191540
22-191636
22-181702
22-191810
22-191987
22-152199
22-192636
22-192795
22-192873
22-183037
22-193038
22-193268
22-193624
22-193918
22-193918
22-193985
22-194255
22-194477
22-194530
22-195019
22-195040
22-195352
22-195725
22-196128
22-196231
22-196539
22-196597
22-197004
22-197005
22-187460
22-197490
22-197616
22-197662
22-197827
22-197828
22-197829
22-197948
22-198436
22-198493
22-198626
22-198627
22-198716
22-198835
22-199383
22-199435
22-199468
22-199559
22-198560
22-200006
22-200025
22-200397
22-200398

Boiler Maintenance and Repair
2018 - 2022

Description

OPEN BOILER FOR INSPECTION ANNUAL

ROZ, REPLACE SEAL ON #3 BOILER FEED WATER PUMP. FOR SHOP 200
BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

CLOSE UP BOILER ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

BOILER/CHILLER CONTRACTOR REPAIR WORK, FY21

ROZ, REPAIR REFRACTORY #5 BOILER FIREBOX. FOR SHOP 200

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL

CLOSE UP BOILER ANNUAL

CEB, RM319B HOT EMS BOILER OPREATORS

ROZ, LED LIGHT FIXTURE IS OUT AND NOT WORKING, SOUTH END OF ROZELL BOILER ROOM. FOR SHOP 060
BOILER SAFETY VALVES MONTHLY

ROZ, REMOVE FLAGGED ITEMS ON #3 BOILER FOR SALVAGE.

OPEN BOILER FOR INSPECTION ANNUAL

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
0&M
O&M
O&M
0&M
0&M
0&M
REPAIR
0&M
0&M
0&M
oaMm
0&M
0&M
O&M
0&M
o&m

DBH, BOILER REPLACE VALVE, CHILLED WATER BLEEDING THRU TO DRAIN...3RD FL GETTING WATER LEAKEDANNING/ESTIMZ WORK FOR OTHERS

BOILER SAFETY VALVES MONTHLY

BOILER CHEMICAL TREAMENT SYSTEM ANNUAL

ROZ, REPLACE #1 POSCA CHEMICAL PUMP FOR BOILERS. FOR SHOP 200

ROZ, REPLACE ALL POLY TUBING ON BOILER CHEMICAL FEED SYSTEM. "FOR SHOP 200

ROZ, OPEN #1 BOILER FOR INSPECTION. FOR SHOP 200

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL- HOUSING

ROZ, CLOSE #1 BOILER & FILL. FOR SHOP 200

SUR - CHECK BOILERS AT SURBECK DUE TO ALARM.

BOILERS SEMI ANNUAL

BOILER SAFETY VALVES MONTHLY

CLOSE UP BOILER ANNUAL

ROZ - MOUNT PNUEMATIC HOSE REEL ON STRUCTURAL POST AT #1 BOILER.

BOILERS SEMI ANNUAL

ROZ - TEST FIRE #1 & #4 BOILER ON #2 FUEL OIL.

BOILER SAFETY VALVES MONTHLY

OPEN BOILER FOR INSPECTION ANNUAL

DBH - REPLACE HOT SURFACE IGNITER ON BOILER 1 AT DBR

BOILERS SEMI ANNUAL

BOILER FORCED DRAFT FAN MOTORS 1,2,4 &5

BOILER FEED WATER PUMPS 1, 2, 8 3 - BI-ANNUAL

BOILER SAFETY VALVES MONTHLY

ROZ, PURCHASE AND INSTALL OF AIR DRYER FOR BOILER PLANT

BOILER SAFETY VALVES MONTHLY

SUR - CHECK BOILER #1 DUE TQ ALARM

SCI, ROOM 298, CEILING LEAK, BOILER OPERATOR WENT OVER AND PLACED BUCKETS UNDER LEAK
ROZ, WHITE BOOM LIFT ON BOILER DECK NEXT TO #1 BOILER HAS A BLOWN SEAL ON HYDRAULIC, CAN IT BE
BOILER SAFETY VALVES MONTHLY

ROZ, LIGHT SWITCH IN ROZELL BOILER ROOM BATHROOM IS NOT WORKING, NEEDS REPLACED.
ROZ, TUNE & UPDATE NATURAL GAS CURVE ON #2 BOILER. FOR SHOP 200

BOILER SAFETY VALVES MONTHLY

BOILERS SEMI ANNUAL- HOUSING

BOILERS SEMI ANNUAL

BOILER SAFETY VALVES MONTHLY

OPEN BOILER FOR INSPECTION ANNUAL

DBH - REPLACE LEAKING PRV ON HEATING WATER BOILER AT DBR.

REPLACE SURFACE BLOW BALL VALVE ON THE SIDE OF #4 BOILER. FOR SHOF 200

BOILERS SEMI ANNUAL

ROZ - LOTO, DRAIN, OPEN & WASH #2 BOILER FOR INSPECTION.

BOILER SAFETY VALVES MONTHLY

CLOSE UP BOILER ANNUAL

OPEN BOILER FOR INSPECTION ANNUAL

ROZ - GAUGE GLASS BLEW OUT ON #4 BOILER, REPLACE GLASS AND GASKETS.

BOILERS SEMI ANNUAL

ROZ - REPAIR REFRACTORY AT #5 BOILER BURNER WALL.

BOILER SAFETY VALVES MONTHLY

CLOSE UP BOILER ANNUAL

ROZ - REPAIR OR REPLACE LIGHT FIXTURE BEHIND #5 BOILER AT ROZELL.

REPLACE SEAL AND Q-RING ON #3 BOILER FEED WATER PUMP. FOR SHOP 200

ROZ - SHUTDOWN #4 BOILER AND UNPLUG PQSCA CHEMICAL FITTING AT STEAM DRUM.

ROZ, PURCHASE FISHER CERTIFIED RE MANUFACTURED NPS 1 1/2 ES 667 SIZE 34| DVC6200 FACTORY MTGS
ROZ, BOILER PLANT PIERCE AC MINI CHAIN HCIST - ANNUAL MAINTENANCE WITH OTHER HOISTS AND LIFTS
BOILER SAFETY VALVES MONTHLY

OPEN BOILER FOR INSPECTION ANNUAL

ROZ, BOILER PLANT, REPAIRS FROM ANNUAL LIFT INSPECTIONS, PIERCE 1TON MONORAIL CRANE #11 - SEE |
ROZ - REPAIR REFRACTORY ON BURNER WALL #1 BOILER.

BOILER CHEMICAL TREAMENT SYSTEM ANNUAL

BOILER SAFETY VALVES MONTHLY

CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
OPEN
OPEN
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

O&M
O&M
O&M
C&M
O&M
O&M
0&M
O&M
&M
0&M
O&M
O&M
0&M
O&M
0&M
o&m
O&M
WORK FOR OTHERS
O&M
O&M
O&M
O&M
REPAIR
0&M
0&M
0&M
O&M
0&M
O&M
0&M
0&M
O&M
0&M
O&M
0o&M
WORK FOR OTHERS
0&M
o&M
O&m
O&M
O&M
&M
O&M
O&M
O&M
o&M
O&M
O&M
O&M
O&M
O&M
O&M
O&M
O&M
0&M
O&M
0&M
0&M

Category
PM
DSW
PM
PM
PM
PM
MINOR REPAIR
Dsw
PM
PM
PM
Dsw
Dsw
PM
Dsw
PM
DSW, NON-RPIE
PM
PM
DSW
Dsw
DSW
PM
PM
Dsw
DSW
PM
PM
PM
Dsw
PM
Dsw
PM
PM
DSW, NON-RPIE
PM
PM
PM
PM
REPLACEMENT
PM
DswW
DSW
Dsw
PM
Dsw
Dsw
PM
PM
PM
PM
PM
DSW, NON-RPIE
DSW
PM
DSW
PM
PM
PM
Dsw
PM
DsSwW
PM
PM
Dsw
DSW
Dsw
Dsw
PM
PM
PM
DSw
Dsw
PM
PM

Date Created

3/5/2021
3/15/2021
3/26/2021
3/26/2021

4/2/2021

4/2/2021
4/13/2021
4/20/2021
4/23/2021
4/23/2021
4/30/2021
5/18/2021
5/19/2021
5/21/2021

6/1/2021

6/4{2021
6/24/2021
6/25/2021

7/2/2021
7/12/2021
7/12/2021
7/15/2021
7/23/2021
8/13/2021
8/16/2021
8/18/2021
8/20/2021
8/27/2021

9/3/2021
9/22/2021
9/24/2021
9/28/2021
10/1/2021
10/1/2021

10/11/2021
10/22/2021
11/5/2021
11/5/2021
11/5/2021
11/17/2021
11/24/2021
11/24/2021
12/20/2021
12/21/2021
12/30/2021
1/18/2022

2/2/2022

2/4/2022
2/18/2022
2/18/2022

3/4/2022

3/4/2022
3/22/2022
3/23/2022
3/25/2022
3/28/2022

4/1/2022

4/1/2022

4/1/2022

4/6/2022
4/22/2022
4/25/2022
4/29/2022
4/29/2022

5/4/2022

5/9/2022
5/27/2022

6/1/2022

6/2/2022

6/3/2022

6/3/2022
6/21/2022
6/22/2022
6/30/2022
6/30/2022



Chilled Water Plant



CHILLER REPAIR AND MAINTENANCE SINCE 2018

YEAR O&M REPAIR |WORK FOR OTHERS IMPROVEMENT GRAND TOTAL
2018 29,079.88 2,628.38 372.23 1,490.34 33,570.83
2019 47,239.42 5,499.79 52,739.21
2020 46,182.31 4,426.54 34.52 50,643.37
2021 48,927.32 - 10,404.39 59,331.71
2022 22,094.34 8,451.47 30,545.81
GRAND TOTAL 193,523.27 8,128.17 23,654.63 1,524.86 226,830.93




Work Order
18-154937
18-154943
18-154950
18-154951
18-155223
18-155554
18-155832
18-155842
18-156099
18-156175
18-156282
18-156627
18-156896
19-157247
19-157475
19-157476
19-157783
19-157788
19-157795
19-157837
19-157989
19-158028
19-158235
19-158304
19-158398
19-158400
19-158549
19-158550
19-158590
19-158791
15-158815
19-158897
19-158072
15-159351
18-159589
18-159625
19-159732
18-160035
19-160253
19-160338
19-160374
18-160575
19-160642
19-160673
18-160712
19-160353
19-161132
15-161204
19-161326
19-161327
19-161335
19-161445
19-161463
19-161489
19-161696
19-161718
19-161893
19-161931
19-162059
19-162154
19-162230
19-162374
19-162392
19-162650
19-162860
19-163095
19-163367
19-163574
19-163602
19-163785
19-163921
19-164266
19-164467
19-164517
19-164531
19-164556
19-164761
19-164823
19-164824
19-164977
19-165056

Chiller Maintenance and Repair
2018 - 2022

Description

ROZ; WIRELESS ACCESS POINT IN THE BASEMENT OF ROZELL. THIS WILL ENABLE THE PLANT OPERATORS T¢
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTAGE W
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTAGE W
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ ELECTRICAL UPGRADE PROJECT. THIS OUTAGE V
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

CHILLER OIL COOLER STRAINER ANNUAL

DBH, RESET CHILLER WORK ORDER 18-155842 WAS SENT TO EMS

DBH, HELP HVAC TROUBLESHOOT CHILLER SYSTEM WORK ORDER 18-155832 HAS ALREADY BEEN SENT TO H
ROZ, INSTALL WALL MOUNTED COMPUTER DESK FOR CHILLER OPERATIONS.

ROZ, ADJUST AND REPAIR EXISTING LIGHTING IN THE CHILLER DECK, PUMP ROOM, AND NEAR 182 WATER ¢
DOMESTIC WATER CHILLER SEMI| ANNUAL- JFK

SUR - CUT BACK ROSE BUSH NEAR THE CHILLER AT SURBECK

CHILLER OIL COOLER STRAINER ANNUAL

ARC - CHILLER ALERT ALARM - ATTN, BILL

SCl - POWER QUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTA
ARC - CHILLER ALERT. NO AUDIBLE ALARM. CWST IS IN RANGE. TOM CHASSES WAS CALLED OUT ON THE LC
ROZ, REPLACE EXISTING LIGHTS WITH NEW LED LIGHTING IN CHILLER PLANT

DBH, CHILLER NOT RUNNING PLEASE CHECK

SUR - CHILLER IS NOT WORKING

SUR - CHILLER IS NOT WORKING

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

CHILLER SEMI ANNUAL

DBH, CHECK CHILLER, LOCKS LIKE IT MIGHT BE TURNED OFF

CHILLER OIL COOLER STRAINER ANNUAL

DBH, CHECK AND RESET CHILLERS

SUR, CHILLER NOT WORKING

URC CIMCO CHILLER- WEEKLY

URC CIMCQ CHILLER- WEEKLY

DBH, RESTART CHILLER

CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

DBH - REPLACE CONDENSER FAN MOTOR ON CHILLER

URC CIMCQ CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

ROZ, OPEN CHILLER CONDENSER'S & PUNCH TUBES.

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC, PURCHASE AND INSTALL TEMPORARY AMMONIA GAS SENORS FOR GAS DETECTION IN CHILLER AREA
URC CIMCO CHILLER- WEEKLY

ROZELL CHILLER SHUTDOWN

URC, THE BLAST CHILLER IN THE ROQST BACK KITCHEN IS GIVING SOME SORT OF ERROR CODE AND IS NOT \
URC CIMCO CHILLER- WEEKLY

ARC - UPGRADE CHILLER PANEL TO BACK NET IP-DELTA

URC CIMCO CHILLER- WEEKLY

MAR - CHILLER PUMP REPAIR ON AIR HANDLER #4

HUS- CHILLER PUMP REPAIR

CHILLER PLANT AIR HANDLER SOUNDS LIKE BELT CAME OFF AND NEEDS CHECKED.

ROZ, ON CHILLER DECK, PICK UP WOOD POST AND RELOCATE TO BLDG MAINT POLE BARN

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC, REPLACE SIDE STREAM FILTERS ON CIMCO CHILLER

URC CIMCO CHILLER- WEEKLY

ROZ, CHECK EXESSIVE HEAT IN PRINTER ROOM ON CHiLLER DECK

URC CIMCO CHILLER- WEEKLY

ROZ - INSTALL VENT VALVES ON ALL CHILLER CONDENSER BARRELS.

URC CIMCO CHILLER- WEEKLY

ROZ, ON 11-07-18, GET ALL CONTROLS FOR CHILLER PLANT DRY COOLER POWERED UP AND READY FOR SYS'
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING - DRE

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMiI ANNUAL- JFK

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

ROZ, SURPLUS PICK UP FROM ROZELL CHILLER DECK. (LOADING DOCK).

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC CIMCO CHILLER- WEEKLY

ROZ, REBUILD OR REPLACE STEAM TRAP ON CHILLER PLANT AIR HANDLER CONDENSATE LINE.

ROZ, CLOSE #3, #4 & #5 CHILLER CONDENSERS.

URC CIMCO CHILLER- WEEKLY

ROZ, REPLACE REMAINDER OF OLD FLUORESCENT FIXTURES IN ROZELL BASEMENT TO MATCH NEW LED ON

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
IMPROVEMENT
0&M
O&M
O&M
O&M
0&M
O&M
0&M
O&M
0&M
O&M
08M
0&M
WORK FOR OTHERS
0&M
WORK FOR OTHERS
REPAIR
O&M
0&M
0&M
0&M
O&M
08&M
O&M
08&M
O&M
0&M
O&M
0o&Mm
O&M
0&M
0&M
0&M
0&M
o&M
0&M
0&M
O&M
0&M
O&M
0&M
O&M
0&M
0&M
O&M
o&M
0&M
0&M
o&Mm
0&M
O&M
0&M
o&M
0&M
O&M
0&M
O&M
0&M
O&M
0&M
O&M
0&M
o&m
08M
o&m
o&Mm
0&M
O&M
0&M
o&m
O&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
O&M
O&M
O&M

Category
MINOR CONST
DSW
Dsw
DSW
PM
PM
DSW
DSW
DSW
DSW
PM
Dsw
PM
DSW, NON-RPIE
Dsw
DSW, NON-RPIE
REPLACEMENT
DSW
DsSwW
DSW
PM
PM
Dsw
PM
Dsw
bsw
PM
PM
Dsw
PM
PM
DSW
PM
PM
PM
PM
PM
PM
psw
PM
PM
DSW
PM
PM
DSW
PM
Dsw
PM
Dsw
DswW
Dsw
DSW
PM
PM
DsSwW
PM
Dsw
PM
Dsw
PM
Dsw
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
Dsw
PM
PM
PM
PM
Dsw
DsSw
PM
DswW

Date Created
5/10/2018
5/10/2018
5/10/2018
5/10/2018
5/18/2018
5/25/2018

6/4/2018
6/4/2018
6/12/2018
6/13/2018
6/15/2018
€/22/2018
6/29/2018
7/2/2018
7/5/2018
7/5/2018
7/13/2018
7/13/2018
7/16/2018
7/16/2018
7/20/2018
7/20/2018
7/26/2018
7/27/2018
7/31/2018
7/31/2018
8/3/2018
8/3/2018
8/3/2018
8/10/2018
8/10/2018
8/13/2018
8/17/2018
8/24/2018
8/31/2018
8/31/2018
9/7/2018
9/14/2018
9/19/2018
9/21/2018
9/21/2018
9/27/2018
9/28/2018
9/28/2018
9/28/2018
10/5/2018
10/10/2018
10/12/2018
10/15/2018
10/15/2018
10/15/2018
10/18/2018
10/19/2018
10/19/2018
10/25/2018
10/26/2018
11/1/2018
11/2/2018
11/6/2018
11/9/2018
1171372018
11/16/2018
11/16/2018
11/26/2018
11/30/2018
12/7/2018
12/14/2018
12/20/2018
12/20/2018
1/2/2019
1/4/2019
1/11/201%
1/17/2018
1/18/2019
1/18/2013
1/18/2015
1/28/201%
1/29/2015
1/29/2019
2/1/2019
2/4/2018



Work Order
18-154937
18-154949
18-154950
18-154951
18-155223
18-155554
18-155832
18-155842
18-156099
18-156175
18-156282
18-156627
18-156896
19-157247
19-157475
19-157476
19-157783
19-157788
19-157795
19-157837
19-157989
19-158028
19-158235
19-158304
19-158398
19-158400
19-158549
15-158550
19-158590
18-158791
19-158815
15-158897
19-159072
19-158351
19-159589
18-159625
19-159732
18-160035
19-160253
19-160338
19-160374
19-160575
19-160642
19-160673
19-160712
19-160553
19-161132
19-161204
15-161326
19-161327
19-161339
19-161445
19-161463
19-161489
19-161656
19-161718
19-161853
19-161931
19-162059
19-162154
19-162230
19-162374
19-162392
19-162650
19-162860
19-163085
19-163367
19-163574
19-163602
19-163785
19-163921
19-164266
19-164467
19-164517
19-164531
19-164556
19-164761
19-164823
15-164824
19-164977
19-165056

Chiller Maintenance and Repair
2018 - 2022

Description

ROZ; WIRELESS ACCESS POINT IN THE BASEMENT OF ROZELL. THIS WILL ENABLE THE PLANT OPERATORS T(
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTAGE W
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTAGE W
POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ ELECTRICAL UPGRADE PROJECT. THIS QUTAGE V
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

CHILLER OIL COOLER STRAINER ANNUAL

DBH, RESET CHILLER WORK ORDER 18-155842 WAS SENT TO EMS

DBH, HELP HVAC TROUBLESHOOT CHILLER SYSTEM WORK ORDER 18-155832 HAS ALREADY BEEN SENT TO H
ROZ, INSTALL WALL MOUNTED COMPUTER DESK FOR CHILLER OPERATIONS.

ROZ, ADJUST AND REPAIR EXISTING LIGHTING IN THE CHILLER DECK, PUMP ROOM, AND NEAR 182 WATER ¢
DOMESTIC WATER CHILLER SEMI ANNUAL- JFK

SUR - CUT BACK ROSE BUSH NEAR THE CHILLER AT SURBECK

CHILLER OIL COOLER STRAINER ANNUAL

ARC - CHILLER ALERT ALARM - ATTN, BILL

5Cl - POWER OUTAGE TO ACCOMMODATE THE ROZELL CHILLER/ELECTRICAL UPGRADE PROJECT. THIS OUTA
ARC - CHILLER ALERT. NO AUDIBLE ALARM. CWST IS IN RANGE. TOM CHASSES WAS CALLED OUT ON THE LC
ROZ, REPLACE EXISTING LIGHTS WITH NEW LED LIGHTING IN CHILLER PLANT

DBH, CHILLER NOT RUNNING PLEASE CHECK

SUR - CHILLER IS NOT WORKING

SUR - CHILLER IS NOT WORKING

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

CHILLER SEMI ANNUAL

DBH, CHECK CHILLER, LOOKS LIKE IT MIGHT BE TURNED OFF

CHILLER OfL COOLER STRAINER ANNUAL

DBH, CHECK AND RESET CHILLERS

SUR, CHILLER NOT WORKING

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DBH, RESTART CHILLER

CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

DBH - REPLACE CONDENSER FAN MOTOR ON CHILLER

URC CIMCOC CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

ROZ, OPEN CHILLER CONDENSER'S & PUNCH TUBES.

URC CIMCO CHILLER- WEEKLY

CHILLER SEMi ANNUAL

URC, PURCHASE AND INSTALL TEMPORARY AMMONIA GAS SENORS FOR GAS DETECTION IN CHILLER AREA
URC CIMCO CHILLER- WEEKLY

ROZELL CHILLER SHUTDOWN

URC, THE BLAST CHILLER IN THE ROQST BACK KITCHEN IS GIVING SOME SORT OF ERROR CODE AND IS NOT \
URC CIMCO CHILLER- WEEKLY

ARC - UPGRADE CHILLER PANEL TO BACK NET IP-DELTA

URC CIMCO CHILLER- WEEKLY

MAR - CHILLER PUMP REPAIR ON AIR HANDLER #2

HUS- CHILLER PUMP REPAIR

CHILLER PLANT AIR HANDLER SOUNDS LIKE BELT CAME OFF AND NEEDS CHECKED.

ROZ, ON CHILLER DECK, PICK UP WOOD POST AND RELOCATE TO BLDG MAINT POLE BARN

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC, REPLACE SIDE STREAM FILTERS ON CIMCO CHILLER

URC CIMCO CHILLER- WEEKLY

ROZ, CHECK EXESSIVE HEAT IN PRINTER ROOM ON CHILLER DECK

URC CIMCO CHILLER- WEEKLY

ROZ - INSTALL VENT VALVES ON ALL CHILLER CONDENSER BARRELS.

URC CIMCO CHILLER- WEEKLY

ROZ, ON 11-07-18, GET ALL CONTROLS FOR CHILLER PLANT DRY COOLER POWERED UP AND READY FOR SYS
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING - DRE

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- JFK

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

ROZ, SURPLUS PICK UP FROM ROZELL CHILLER DECK. {LOADING DOCK).

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC CIMCO CHILLER- WEEKLY

ROZ, REBUILD OR REPLACE STEAM TRAP ON CHILLER PLANT AIR HANDLER CONDENSATE LINE.

ROZ, CLOSE #3, #4 & #5 CHILLER CONDENSERS.

URC CIMCO CHILLER- WEEKLY

ROZ, REPLACE REMAINDER OF OLD FLUORESCENT FIXTURES IN ROZELL BASEMENT TO MATCH NEW LED ON

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLQOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
IMPROVEMENT
08&M
O&M
0&M
O&M
O&M
0&M
0&M
O&M
D&M
O&M
O&M
0&M
WORK FOR OTHERS
0&M
WORK FOR OTHERS
REPAIR
o&M
0&M
0&M
0&M
0&M
0&M
o&M
O&M
0o&M
0&M
O&M
0&M
0O&M
0&M
o&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
O&M
0o&M
O&M
0&M
O&M
0&M
O&M
0&M
0&M
0&M
08&M
O&M
0&M
O&M
0&M
O&M
0&M
O&M
0&M
0&M
0&M
0O&M
0O&M
0&M
0&M
O&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
0&M
0&M
O&M
0&M
0&M
0o&M
0&M
O&M
O&M

Category
MINOR CONST
Dsw
DswW
Dsw
PM
PM
Dsw
Dsw
DSW
DswW
PM
DSW
PM
DSW, NON-RPIE
DswW
DSW, NON-RPIE
REPLACEMENT
Dsw
Dsw
Dsw
PM
PM
DSW
PM
Dsw
DsSwW
PM
PM
Dsw
PM
PM
DswW
PM
PM
PM
PM
PM
M
Dsw
PM
PM
DswW
PM
PM
Dsw
PM
Dsw
PM
Dsw
Dsw
Dsw
Dsw
PM
PM
Dsw
PM
DsSwW
PM
DsSwW
PM
DSW
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
DSW
PM
PM
PM
PM
DsSwW
Dsw
M
Dsw

Date Created
5/10/2018
5/10/2018
5/10/2018
5/10/2018
5/18/2018
5/25/2018

6/4/2018
6/4/2018
6/12/2018
6/13/2018
6/15/2018
6/22/2018
6/29/2018
7/2/2018
7/5/2018
7/5/2018
7/13/2018
7/13/2018
7/16/2018
7/16/2018
7/20/2018
7/20/2018
7/26/2018
7/27/2018
7/31/2018
7/31/2018
8/3/2018
8/3/2018
8/3/2018
8/10/2018
8/10/2018
8/13/2018
8/17/2018
8/24/2018
8/31/2018
8/31/2018
9/7/2018
9/14/2018
9/19/2018
9/21/2018
9/21/2018
9/27/2018
9/28/2018
9/28/2018
9/28/2018
10/5/2018
10/10/2018
10/12/2018
10/15/2018
10/15/2018
10/15/2018
10/18/2018
10/19/2018
10/19/2018
10/25/2018
10/26/2018
11/1/2018
11/2/2018
11/6/2018
11/9/2018
11/13/2018
11/16/2018
11/16/2018
11/26/2018
11/30/2018
12/7/2018
12/14/2018
12/20/2018
12/20/2018
1/2/2019
1/4/2019
1/11/2019
1/17/2019
1/18/2019
1/18/2019
1/18/2019
1/28/2019
1/29/2019
1/29/2019
2/1/2019
2/4/2019



Work Order
19-165209
19-165229
19-165408
19-165659
19-165852
19-165891
19-165893
19-166078
19-166294
19-166526
19-166562
19-166617
18-166755
19-166787
19-166846
19-167023
19-167184
19-167252
19-167504
19-167531
19-167643
19-167746
19-167762
19-167784
19-167983
19-168076
19-168152
19-168162
19-168231
19-168348
159-16834%
19-168397
15-168477
19-168495
19-16876%
19-168975
15-162011
19-169188
19-165247
19-169449
19-169675
19-169704
19-168932
19-169953
20-170587
20-170753
20-170765
20-170972
20-170989
20-171015
20-171207
20-171224
20-171414
20-171667
20-171691
20-171762
20-171923
20-172150
20-172396
20-172424
20-172568
20-172816
20-173069
20-173104
20-173384
20-173408
20-173587
20-173588
20-173687
20-173846
20-173953
20-174242
20-174273
20-174500
20-174762
20-174972
20-175147
20-175317
20-175335
20-175583
20-175584

Chiller Maintenance and Repair
2018 - 2022

Description

CHILLER SEMI ANNUAL- HOUSING, DBH

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER EVAPORATION PUMP ANNUAL

CHILLER CONDENSCR PUMP ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

ARC - WORK WITH CARRIER TECHNICIAN REPLACING BACNET INTERFACE BETWEEN THE DELTA EMS PANEL /
URC CIMCO CHILLER- WEEKLY

ROZELL CHILLER STARTUP ANNUAL

ARC, CHILLER UNIT OUT BACK, 1 FAN IS REALLY LODSE AND WOBELY, PLEASE ADDRESS
URC CIMCO CHILLER- WEEKLY

ROZ, ADD CHILLER ALARM POINTS TO CRITICAL ALARM IN ROZELL, ATTN: TOM CHASSE.
URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEM! ANNUAL

SNR, REPLACE CHILLER PUMPS ON AIR HANDLER 3 AND 4

ROZ - ADD REFRIGERANT TO #3 CHILLER WHEN RUNNING.

URC CIMCO CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCO CHILLER- WEEKLY

DBH - HVAC, START UP CHILLER AT DOROTHY BREWSTER HALL.
ROZ, TROUBLESHOOT CHILLER 5 AND COOLING TOWER MOTOR
DBH, SNOW VALLEY ASSIST TO CHECK CHILLER FOR BLDG

URC CIMCO CHILLER- WEEKLY

ROZ - CHILLER PLANT SOUTH DOOR BY OLD CHLORINE ROOM OFF OF CEDAR STREET, DOCOR WON'T CLOSE A
ROZ - CHILLER PLANT EAST SIDE DOOR OFF THE LOADING DOCK DOES NOT CLOSE ALL THE WAY. REPORTED
URC, ASSIST SNOW VALLEY FOR CHILLER REPAIR

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

ROZ, REPLACE HEAT EXCHANGERS ON #1 & #2 CHILLERS. JOHNSON CONTROLS TO DO WORK.
URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- JFK

URC CiMCQ CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCO CHILLER- WEEKLY

URC - CHECK AND REPAIR AMMONIA LEAK ON CHILLER

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEM! ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC CIMCO CHILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCQO CHILLER- WEEKLY

CHILLER SEMI ANNUAL- HOUSING - DBH

URC CIMCO CHILLER- WEEKLY

JFK - AH #7, CHILLER WATER PUMP IS IN ALARM

URC CIMCO CHILLER- WEEKLY

URC CIMCQ CHILLER- WEEKLY

URC CIMCO CRILLER- WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCQ CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

URC CIMCO CHILLER- WEEKLY

ROZELL CHILLER SHUTDOWN

ROZ, OPEN CHILLERS & CLEAN CONDENSER TUBES

ROZ, CHECK/CLEAN ALL CHILLER PLANT PUMP STRAINERS.

URC CIMCQO CHILLER- WEEKLY

ROZ - POWER DOWN ON CHILLER PLANT SIDE. CALLED OUT STEVE W. REPORTED THAT THE UP STREAM FEE
URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEM| ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
0&M
0&M
0&M
oM
O&M
O&M
o&M
0&M
O&M
O&M
0&M
0o&M
Q&M
o&M
C&M
O&M
0&M
O&M
0&M
O&M
0&M
O&M
O&M
O&M
O&M
O&M
O&M
O&M
08M
0&M
o&M
0&M
0&M
0&M
0&M
0&M
0&M
o&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
0&M
O&M
O&M
O&M
0&M
O&M
0&M
0&M
Oo&M
o&M
0&M
O&M
O&M
0&M
0&M
O&M
O&M
O&M
O&M
O&M
O&M
O&M
0&M
O&M
O&M
O&M
0&M
O&M
O&M
O&M
0&M
0&M
0&M
O&M
O&M
0O&M

Category
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
DSwW
PM
PM
DsSW
PM
DSW
PM
PM
PM
Dsw
DSW
PM
PM
PM
DSW
Dsw
DsSW
PM
DSW
DSW
DSW
PM
PM
PM
PM
PM
Dsw
PM
PM
PM
PM
PM
PM
PM
DSW
PM
PM
PM
PM
PM
PM
PM
PM
PM
DSW
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
DSwW
DSW
M
DswW
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

Date Created

2/8/2019
2/8/2019
2/15/2019
2/22/2019
3/1/2019
3/1/2019
3/1/2019
3/8/2019
3/15/2019
3/22/2019
3/22/2019
3/25/2019
3/29/2019
3/29/2019
4/1/2019
4/5/2019
4/10/2019
4/12/2019
4/19/2019
4/19/2019
4/22/2019
4/26/2019
4/26/2019
4/26/2019
5/3/2019
5/7/2019
5/8/2019
5/8/2019
5/10/2019
5/14/2019
5/14/2019
5/15/2019
5/17/2019
5/17/2019
5/24/2019
5/31/2019
5/31/2019
6/6/2019
6/7/2019
6/14/2018
6/21/2019
6/21/2019
6/28/2019
6/28/2019
7/5/2019
7/11/2019
7/12/2019
7/18/2019
7/18/2019
7/19/2019
7/26/2019
7/26/2019
8/2/2019
8/9/2019
8/9/2019
8/12/2019
8/16/2019
8/23/2019
9/3/2019
9/3/2019
9/6/2019
9/13/2019
9/20/2019
9/20/2019
9/27/2019
9/27/2019
10/2/2019
10/2/2019
10/4/2019
10/9/2019
10/11/2019
10/18/2019
10/18/2019
10/25/2018
11/1/2019
11/8/2015
11/15/2018
11/22/2018
11/22/20189
12/4/2018
12/4/2019



Work Order
20-175616
20-175836
20-175912
20-175966
20-176129
20-176157
20-176235
20-176320
20-176593
20-176866
20-176880
20-176906
20-177085
20-177315
20-177544
20-177730
20-177746
20-177836
20-177974
20-178163
20-178164
20-178165
20-178166
20-178201
20-178203
20-178290
20-178382
20-178415
20-178424
20-178576
20-178709
20-178837
20-178881
20-178977
20-178978
20-179058
20-179060
20-179104
20-179217
20-179230
20-179350
20-179351
20-179368
20-179402
20-179517
20-179547
20-179655
20-179750
20-179929
20-180110
20-180122
20-180298
20-180344
20-180494
20-180499
20-180663
20-180815
20-180885
20-180929
20-180985
20-180987
20-180988
20-181053
21-181420
21-181505
21-181839
21-181898
21-1818%9
21-182092
21-182105
21-182149
21-182218
21-182278
21-182319
21-182335
21-182355
21-182370
21-182432
21-182544
21-182589
21-182602

Chiller Maintenance and Repair
2018 - 2022

Description

IWA 1016 - CP1039 - URC ICE RINK CHILLER REPAIRS - INTERNAL WORK AGREEMENT
ROZ, CHILLER PLANT ROLL UP DOOR NOT WORKING PROPERLY. THE DOOR SWITCH ISN'T OPENING THE DQC
URC CIMCO CHILLER- WEEKLY

ROZ, REQUESTING FORKLIFT TO PICK UP (1) NEW CONTROL PANEL FROM CHILLER DECK AND RELOCATE TO
URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- IFK

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

CHILLER SEM! ANNUAL

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI| ANNUAL- HOUSING

URC CIMCO CHILLER- WEEKLY

ROZ, CENTRIFUGAL CHILLER SERVICE INSPECTION CHILLER #1, #2, #3, #4, AND #5.
URC CIMCO CHILLER- WEEKLY

CIMCO CHILLER- BIANNUAL

CIMCO CHILLER- ANNUAL

CIMCO CHILLER- QUARTERLY

URC CIMCO CHILLER- WEEKLY

CHILLER EVAPORATION PUMP ANNUAL

CHILLER CONDENSOR PUMP ANNUAL

DBH, CHILLER SERVICE PROPOSAL 2020

URC CIMCO CHILLER- WEEKLY

ROZ, CLOSE CHILLER CONDENSERS.

ARC, PLEASE SET BACK UP THE SYSTEM TO SEND US ALERTS WHEN THE ARCHIVES BUILDING IS HAVING AIR !
URC CIMCO CHILLER- WEEKLY

ROZ, PHYSICAL PLANT, REPLACE 19EX CHILLER HEAT EXCHANGERS

ROZ, EMERGENCY EXIT DOOR IN THE NEW MCC ROOM OF THE CHILLER DECK IS NOT PROPERLY CORED AND
CHILLER SEMI ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC CIMCQ CHILLER- WEEKLY

URC CIMCO CHILLER- WEEKLY

ROZELL CHILLER STARTUP ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER/EVAPORATOR - CIMCO - QUARTERLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC CIMCO CHILLER- WEEKLY

CHILLER SEMI ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC, CHECK CIMCO CHILLER DUE TO AMMONIA SMELL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

ARC, CHECK OPERATIONS OF THE CHILLERS AT ARC, DUE TO SERVER ROOM BEING TOO WARM, SEE RELATEL
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- JFK

SUR, REPAIR CHILLER SENSORS FOR SUPPLY AND RETURN GLYCOL AT SURBECK SERVICES.
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER - CIMCO - SNO VALLEY - ANNUAL

CHILLER - CIMCO - SNO VALLEY - ANNUAL

CHILLER OIL COOLER STRAINER ANNUAL

CHILLER/EVAPORATOR - CIMCOQ - WEEKLY

DRE, REPAIR WATER LEAK IN DOMESTIC WATER CHILLER

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - QUARTERLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMt ANNUAL- HOUSING

CHILLER SEMI ANNUAL

SUR, CHECK CHILLER AT SURBECK DUE TO NOT RUNNING.

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

CHILLER PLANT LOADING DOCK ROLL UP DOOR NOT WORKING SEEMS LIKE NO POWER AT SWITCH.
ROZ, INSTALL CONTROLS FOR EMERGENCY HAND OPERATION OF CHILLER PLANT.
SUR, CHECK CHILLER, NOT COOLING

CHILLER/EVAPORATOR - CIMCO - WEEKLY

5Cl, CHECK FISH ROOMS CHILLER WARM WATER

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL- HOUSING

Status
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CANCEL
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

Type
IMPROVEMENT
O&M
O&M
0&M
0o&M
O&M
Oo&M
o&m
O&M
O&M
o&M
O&M
0&M
0o&M
O&M
0&M
&M
O&M
0&M
o&M
O&M
O&M
0&M
o&M
0&M
WORK FOR OTHERS
O&M
O&M
WORK FOR OTHERS
Oo&M
O&M
O&M
O&M
0O&M
O&M
0o&M
0&M
0&M
0o&mM
0&M
O&M
0&M
o&m
O8&M
Oo&M
O&M
O&M
WORK FOR OTHERS
0&M
O&M
O&M
O&M
O8&M
WORK FOR OTHERS
0&M
0&M
0&M
O&M
O&M
O&M
O&M
&M
O&M
O&M
WORK FOR OTHERS
O&M
O&M
O&M
0&M
0&M
O&M
O&M
O&M
O&M
0&M
O&M
0&M
0&M
O&M
O&M
O&M

Category
MAINT SVCS SUPP
DswW
PM
DSwW
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
DsW
PM
PM
PM
PM
PM
PM
PM
DSW, NON-RPIE
PM
Dsw
DSW, NON-RPIE
PM
DsSW
Dsw
PM
PM
M
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
FM
DSW, NON-RPIE
PM
PM
PM
PM
PM
DSW, NON-RPIE
PM
PM
PM
PM
DSW
PM
PM
PM
PM
PM
DSW, NON-RPIE
PM
PM
PM
PM
PM
PM
DSW
PM
PM
Dsw
Dsw
DsSW
PM
DswW
PM
PM

Date Created

12/5/2018
12/11/2019
12/16/2019
12/16/2019
12/22/2019
12/22/2019
12/26/2019

1/3/2020

1/10/2020

1/17/2020

1/17/2020

1/17/2020

1/24/2020

1/31/2020

2/6/2020

2/14/2020

2/14/2020

2/14/2020

2/21/2020

2/28/2020

2/28/2020

2/28/2020

2/28/2020

2/28/2020

2/28/2020

3/3/2020
3/6/2020
3/6/2020
3/6/2020

3/13/2020

3/19/2020

3/25/2020

3/27/2020

4/3/2020
4/3/2020
4/3f2020
4/3/2020
4/3/2020

4/10/2020

4/10/2020

4/17/2020

4/17/2020

4/17/2020

4/17/2020

4/24/2020

4/24/2020

5/1/2020
5/5/2020

5/15/2020

5/22/2020

5/22/2020

5/29/2020

5/29/2020

6/4/2020
6/5/2020

6/12/2020

6/19/2020

6/19/2020

6/23/2020

6/26/2020

6/26/2020

6/26/2020

6/26/2020

7/2/2020
7/2/2020

7/14/2020

7/17/2020

7/17/2020

7/24/2020

7/24/2020

7/24/2020

7/28/2020

7/30/2020

7/30/2020

7/31/2020

7/31/2020

8/3/2020
8/7/2020

8/11/2020

8/14/2020

8/14/2020



Work Order
21-182767
21-182946
21-182995
21-183129
21-183255
21-183342
21-183418
21-183655
21-183723
21-183809
21-183860
21-183814
21-183969
21-184133
21-184134
21-184289
21-184337
21-184472
21-184612
21-184747
21-184901
21-184908
21-185036
21-18517%
21-185297
21-185448
21-185501
21-185543
21-185605
21-185667
21-185822
21-185857
21-185558
21-185098
21-186107
21-186158
21-186261
21-186277
21-186426
21-186589
21-186604
21-186726
21-186910
21-187005
21-187088
21-187134
21-187136
21-187200
21-187206
21-187224
21-187364
21-187508
21-187581
21-187677
21-187745
21-187833
21-187928
21-187986
21-187587
21-188143
21-188199
21-188354
21-188395
21-188464
21-188515
21-188683
21-188871
21-188878
21-189014
21-189050
21-189097
21-189191
21-189197
21-189368
21-1839510
21-189582
21-185704
21-189705
21-189706
21-189769
21-189867

Chiller Maintenance and Repair
2018 - 2022

Description

CHILLER/EVAPCRATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
SUR, CHILLER |5 NOT STARTING.
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER SEMI ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
ROZELL CHILLER SHUTDOWN

DBH, SHUT DOWN AND DRAIN CHILLER FOR SEASON AND START UP BOILERS FOR HEAT.

CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER SEMI ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZ - STEAM VALVE NOT WORKING ON CHILLER PLANT AIR HANDLER, NEEDS CHECKED OUT.

CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- JFK
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER SEMI ANNUAL

ROZ, WIRE BRUSH CHILLER CONDENSER COVERS AND CHILLER ENDS, COAT WITH RUST TREATMENT.

CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL- HOUSING
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

RQZ, CLOSE CHILLER CONDENSERS
CHILLER/EVAPORATOR - CIIMCO - WEEKLY

CHILLER EVAPORATION PUMP ANNUAL

CHILLER CONDENSOR PUMP ANNUAL

URC, REPAIR LEAKING SIDE FILTER ON ICE CHILLER
URC, REPLACE DIM AND BURNT OUT BULBS IN URC CHILLER ROOM ATTN STEVE
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZELL CHILLER STARTUP ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
BOILER/CHILLER CONTRACTOR REPAIR WORK, FY21
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEM| ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

ROZ, ADD R-134A REFRIGERANT TO #3 CHILLER, ROZELL BASEMENT. FOR SHOP 200
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
DBH, ENABLE CHILLER

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL

DBH, CHECK CHILLER AT DOROTHY BREWSTER HALL DUE TO NO COOLING.
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- JFK
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER - CIMCO - SNO VALLEY - ANNUAL

CHILLER - CIMCO - SNO VALLEY - ANNUAL

CHILLER OIl. COOLER STRAINER ANNUAL

SUR, CHECK CHILLER OPERATION

Status
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED

OPEN
CLOSED
CLOSED

Type
0&M
0&M
o&Mm
0&M
0&M
0&M
O&M
0&M
O&M
O&M
o&Mm
WORK FOR OTHERS
O&M
0&M
O&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
O&M
0&M
O&M
o0&Mm
0o&M
0&Mm
0&M
o&M
0&M
0&M
O&M
0&M
0&M
0&M
0&M
0&M
O&M
0&M
0&M
0&M
0&M
o&M
0&M
O&M
0&M
WORK FOR OTHERS
WORK FOR OTHERS
0&M
0&M
O&M
0&M
0&M
O&M
o&M
REPAIR
Q&M
0&M
0&M
O&M
0&M
O0&M
Q&M
0&M
Q&M
0&M
Q&M
WORK FOR OTHERS
0&M
0&M
WORK FOR OTHERS
0&M
Q&M
0&M
0&M
0&M
0&M
O&M
0&M
Q&M

Category
PM
PM
PM
PM
PM
Dsw
PM
PM
PM
PM
PM
DSW, NON-RPIE
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
PM
DsSwW
PM
PM
PM
PM
PM
PM
PM
PM
M
Dsw
PM
PM
PM
PM
PM
PM
DSW
PM
PM
PM
DSW, NON-RPIE
DSW, NON-RPIE
PM
PM
PM
PM
PM
PM
PM
MINCR REPAIR
PM
PM
PM
PM
PM
PM
Dsw
PM
PM
PM
PM
DSW, NON-RPIE
PM
PM
DSW, NON-RPIE
PM
PM
PM
PM
PM
PM
PM
PM
Dsw

Date Created

8/21/2020
8/27/2020
8/27/2020
9/4/2020
9/11/2020
9/14/2020
9/18/2020
9/29/2020
9/29/2020
10/2/2020
10/2/2020
10/6/2020
10/9/2020
10/15/2020
10/15/2020
10/23/2020
10/23/2020
10/30/2020
11/6/2020
11/13/2020
11/20/2020
11/20/2020
11/30/2020
12/4/2020
12/11/2020
12/18/2020
12/21/2020
12/24/2020
12/24/2020
12/31/2020
1/8/2021
1/15/2021
1/15/2021
1/22/2021
1/22/2021
1/22/2021
1/28/2021
1/29/2021
2/5/2021
2/12/2021
2/12/2021
2/18/2021
2/26/2021
3/1/2021
3/5/2021
3/5/2021
3/5/2021
3/10/2021
3/11/2021
3/12/2021
3/19/2021
3/26/2021
3/26/2021
4/2/2021
4/2/2021
4/9/2021
4/13/2021
4/16/2021
4/16/2021
4/23/2021
4/23/2021
4/30/2021
4/30/2021
5/4/2021
5/7/2021
5/14/2021
5/21/2021
5/21/2021
5/26/2021
5/28/2021
5/28/2021
6/4/2021
6/4/2021
6/11/2021
6/18/2021
6/18/2021
6/25/2021
6/25/2021
6/25/2021
6/25/2021
6/30/2021



Work Order
21-189870
22-189916
22-190180
22-190660
22-190798
22-190799
22-190846
22-190954
22-151004
22-191110
22-191127
22-191189
22-191355
22-191433
22-191513
22-191539
22-191762
22-191944
22-191986
22-192149
22-192302
22-192456
22-192741
22-192794
22-192966
22-193036
22-193200
22-193360
22-193361
22-193585
22-193623
22-193657
22-183676
22-193914
22-194116
22-194284
22-194363
22-194419
22-194428
22-194635
22-194743
22-194807
22-195051
22-195086
22-195200
224195271
22-195462
22-195652
22-195653
22-195795
22-195814
22-195859
22-195980
22-196017
22-196100
22-156193
22-196334
22-156429
22-196526
22-196538
22-196918
22-197001
22-197003
22-197172
22-197356
22-197531
22-197615
22-197771
22-197928
22-198022
22-198197
22-198198
22-198346
22-198372
22-198435
22-198576
22-198625
22-198773
22-198923
22-199112
22-1939130

Chiller Maintenance and Repair
2018- 2022

Description

SUR, CLEAR OUT CANADIAN THISTLE AND ROSE BUSH BEHIND CHILLER TO MAINTAIN ACCESS
DBH, RESET CHILLER

CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER SEMI ANNUAL

URC, CHECK CIMCOQ CHILLER DUE TO COMPRESSOR ALARM.
CHILLER/EVAPORATCR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DBH, RESET CHILLER

CHILLER/EVAPORATCR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL- HOUSING
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEM! ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZELL CHILLER SHUTDOWN

CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATCR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL

URC - REPAIR SIMCO CHILLER GLYCOL LEAK

ARC - REPLACE DISCHARGE SERVICE VALVES AND FILTER DRIERS ON CIRCUIT B ON CHILLER AT ARCHIVES. S
CHILLER/EVAPCRATOCR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC, CHILLER COMPRESSOR #2 IN ALARM, TOM PECHA WAS CALLED OUT, CAN WAIT TIL MORNING
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZ - CLEAN CHILLER CONDENSER ENDS AND COVERS WITH WIRE WHEEL, COAT WITH RUST TREATMENT.
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEM] ANNUAL- JFK
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER SEMI ANNUAL

URC, CIMCO CHILLER OF IN ALARM, CHECK OPERATIONS
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZ - CLOSE #1, #2, #3 & #5 CHILLER CONDENSERS.
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ROZELL PLANT CHILLER SERVICE PROPOSAL 2022 - CONTRACTOR PREVENTIVE MAINTENANCE - SNO VALLEY
CHILLER/EVAPORATOCR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL- HOUSING
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER EVAPORATION PUMP ANNUAL

CHILLER CONDENSOR PUMP ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATCR - CIMCO - WEEKLY
CHILLER/EVAPORATCR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL

CHILLER/EVAPORATCR - CIMCO - WEEKLY

URC, REPLACE MOTOR BEARINGS ON COMPRESSOR 2 ON THE CIMCO ICE CHILLER
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ARC, CHECK OUTSIDE CHILLER DUE TO ALARM ON CIRCUIT A
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER SEMI ANNUAL

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

DOMESTIC WATER CHILLER SEM| ANNUAL- HOUSING

Status
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
CLOSED
CLOSED
OPEN
OPEN
CLOSED
CLOSED
CLOSED
OPEN
CLOSED
OPEN
CLOSED
OPEN
OPEN
OPEN
CLOSED
CLOSED
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

Type
O&M
WORK FOR OTHERS
0&M
O&M
O&M
0O&M
0&M
O&M
0&M
0&M
O&M
o&M
O&M
WORK FOR OTHERS
O&M
O&M
O&M
Q&M
O&M
0&M
o&M
O&M
0&M
O&M
O&M
0&M
O&M
0&M
0&M
o&M
Oo&M
WORK FOR OTHERS
WORK FOR OTHERS
O&M
O&M
0&M
WORK FOR OTHERS
0&M
o&m
0&Mm
Oo&M
0&M
0&M
Oo&M
0&M
O&M
08&M
O&M
0&M
0&M
0&M
O&M
WORK FOR OTHERS
0&M
O&M
0&M
O&M
0&M
0&M
0&M
O&M
O&M
O&M
O&M
O&M
O&M
O&M
&M
WORK FOR OTHERS
O&M
Q&M
o&M
WORK FOR QTHERS
O&M
&M
O&M
Q&M
0&M
0&M
O&M
0&M

Category
DswW
DSW, NON-RPIE
PM

PM

PM

PM

PM

PM

PM

DsSwW

PM

PM

PM

DSW, NON-RPIE
PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

DSW, NON-RPIE
DSW, NON-RPIE
PM

PM

PM

DSW, NON-RPIE
PM

PM

PM

DswW

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

DSW, NON-RPIE
PM

Dsw

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

PM

DSW, NON-RPIE
PM

PM

PM

DSW, NON-RPIE
PM

PM

M

PM

PM

PM

PM

PM

Date Created

6/30/2021
7/1/2021
7/2/2021
7/9/2021
7/16/2021
7/16/2021
7/23/2021
7/23/2021
7/23/2021
7/28/2021
7/30/2021
7/30/2021
8/6/2021
8/9/2021
8/13/2021
8/13/2021
8/20/2021
8/27/2021
8/27/2021
9/3/2021
9/10/2021
9/17/2021
9/24/2021
9/24/2021
10/1/2021
10/1/2021
10/8/2021
10/15/2021
10/15/2021
10/22/2021
10/22/2021
10/22/2021
10/25/2021

11/5/2021
11/12/2021
11/19/2021
11/22/2021
11/24/2021
11/24£2021

12/3/2021

12/7/2021

12/9/2021

12/21/2021
12/23/2021
12/23/2021
12/30/2021

1/7/2022

1/14/2022

1/14/2022

1/20/2022

1/20/2022

1/20/2022

1/26/2022

1/28/2022
2/1/2022
2/4/2022

2/11/2022

2/14/2022

2/18/2022

2/18/2022
3/4/2022
3/4/2022
3/4/2022

3/11/2022

3/18/2022

3/25/2022

3/25/2022
4/1/2022
4/5/2022
4/8/2022

4/15/2022

4/15/2022

4/21/2022

42212022

4/22/2022

4/29/2022

4/29/2022
5/6/2022

5/13/2022

5/20/2022

5/20/2022



Work Order
22-199323
22-159356
22-199504
22-199704
22-199844
22-199895
22-200071
22-200141
22-200313
22-200314
22-200315
22-200396
23-200763
23-200866
23-200893
23-201076
23-201077
23-201197
23-201272
23-201291
23-201338

Description

CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

URC - CLEAN QUT SIDE FILTERS ON CIMCC BRINE CHILLER.
CHILLER/EVAPORATOR - CIMCO - WEEKLY
CHILLER/EVAPORATCR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMi ANNUAL- JFK
CHILLER/EVAPORATOR - CIMCO - WEEKLY

CHILLER - CIMCO - SNO VALLEY - ANNUAL

CHILLER - CIMCQ - SNO VALLEY - ANNUAL

CHILLER OIL COOLER STRAINER ANNUAL
CHILLER/EVAPORATOR - CIMCO - WEEKLY

ARC - CHECK ARCHIVES CHILLER DUE TO ALARM BEING SEEN.
SUR - CHECK CHILLER ITS NOT RUNNING
CHILLER/EVAPORATOR - CIMCO - QUARTERLY
CHILLER/EVAPORATOR - CIMCO - WEEKLY

SUR - CHECK ON THE CHILLER

CHILLER/EVAPORATOR - CIMCO - WEEKLY
DOMESTIC WATER CHILLER SEMI ANNUAL- HOUSING
CHILLER SEMI ANNUAL

Chiller Maintenance and Repair
2018- 2022

Status
OPEN
CLOSED
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

Type
O&M
0&M
0&M
o&M
WORK FOR OTHERS
O&M
O&M
O&M
O&M
O&M
0&M
0&M
O&M
WORK FOR OTHERS
O&M
O&M
0&M
O&M
O&M
O&M
O&M

Categary
PM

PM

PM

PM

DSW, NON-RPIE
PM

PM

PM

PM

PM

PM

PM

PM

DSW, NON-RPIE
DSW

PM

PM

Dsw

PM

PM

PM

Date Created
5/27/2022
5/27/2022

6/3/2022
6/10/2022
6/14/2022
6/16/2022
6/24/2022
6/24/2022
6/30/2022
6/30/2022
6/30/2022
6/30/2022

7/8/2022
7/12/2022
7/12/2022
7/15/2022
7/15/2022
7/19/2022
7/22/2022
7/22/2022
7/22/2022
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Central Steam Production



Boiler Replacements - Phase 2

&2

Lol

u -

= 2022 - Capital Budget Cost Estimates

< 6/21/2022

[T MSl 2206

By: B.Snow
EWU CENTRAL PLANT - STEAM BOILER REPLACEMENTS - PHASE 2

Re lace Steam Boiler #2 25 KPPH
Re lace Steam Boiler B-2 - 25 000 PPH
Boiler & Pi in Demolition
Remove Ex. Boiler #2 ‘ob 1 $ 20,000.00 $ 20,000
Crane Rental & Hauling ‘ob 1 $ 10,000.00 § 10,000
Remove Steam Piping & supports ‘ob 1 $ 5,000.00 § 5,000
Remove Stack & Breeching ‘ob 1 $ 10,000.00 $ 10,000
Remove FD Fan & Ductwork ‘ob 1 $ 5,000.00 $ 5,000
Remove Feedwater Piping ‘ob 1 $ 2,500.00 $ 2,500
Remove Gas Piping ‘ob 1 $ 2,500.00 $ 2,500
Remove Fuel Oil Piping ‘ob 1 $ 2,500.00 §$ 2,500
Remove Catwalk Piping ‘ob 1 $ 5,000.00 $ 5,000
Remove Catwalk ‘ob 1 $ 10,000.00 $ 10,000
Misc. Demo (Lower Level Piping) ‘ob 1 $ 15,000.00 $ 15,000
New Steam Boiler
25 kpph IWT Steam Boiler - 30 ppm, dual fuel ‘ob 1 $ 1,500,000.00 $ 1,500,000
Rig, Set & Mount Boiler ‘ob 1 $ 40,000.00 $ 40,000
Rig, set & Mount Stack Economizer ‘ob 1 $ 15,000.00 $ 15,000
Rig, Set & Mount Burner & FD Fan ‘ob 1 $ 15,000.00 $ 15,000
Start-up ‘ob 1 $ 15,000.00 § 15,000
Testing ‘ob 1 $ 15,000.00 §$ 15,000
Commissioning ‘ob 1 $ 5,000.00 § 5,000
Training ‘ob 1 $ 7,500.00 $ 7,500
Steam Pi in
Trap Set ea 1 $ 5,000.00 § 5,000
Steam Piping - 10" sched 40 steel welded If 100 3 250.00 $ 25,000
Steam Piping - Fittings % 125 $ - $ 31,250
Steam Piping - Insulation % 50 $ $ 28,125
Atomizing Steam Piping, Valve, Insul. ‘ob 1 $ 10,000.00 $ 10,000
Condensate Piping, Valves, Insul. ‘ob 1 $ 15,000.00 § 15,000
Misc. ea 0 $ 5,000.00 $ -
Feedwater Piping
Feedwater Piping - 2" sched 40 steel welded If 50 $ 60.00 § 3,000
Feedwater Piping - Fittings % 100 $ - $ 3,000
Feedwater Piping - Insulation % 50 $ $ 3,000
2" BF Valves ea 3 $ 500.00 $ 1,500
Feedwater Recirc. Piping ‘ob 1 $ 7,500.00 $ 7,500
Equip. Connections ea 3 $ 250.00 $ 750
Gauges, Drains, Etc. ea 1 $ 3,500.00 $ 3,500
Boiler Auxiliary Piping
Blowdown Piping - 2" sched 40 steel welded if 150 $ 65.00 $ 9,750
Blowdown Piping - Fittings % 50 $ - $ 4,875
Blowdown Piping - Insulation % 25 3 - $ 3,656
Surface Blow Down Piping & Valving ‘ob 1 3 7,500.00 $ 7,500
Gas Piping Tie-in & Valves ‘ob 1 $ 1,500.00 $ 1,500
Fuel Oil Piping Tie-in & Valves ‘ob 1 $ 5,000.00 $ 5,000
Gas Vent Piping ‘ob 1 $ 5,000.00 § 5,000
Relief Valve Piping ‘ob 1 $ 5,000.00 $ 5,000
Misc. Drain Piping, etc. ‘ob 1 $ 5,000.00 $ 5,000
Chemical Feed Piping ‘ob 1 $ 5,000.00 $ 5,000
Instrument Air Piping ‘ob 1 $ 5,000.00 $ 5,000
Hot Standby Loop Piping ‘ob 1 $ 5,000.00 $ 5,000
New Boiler Controllers
CB Hawk 4500 Control Panel, AB PLC & HMI ea 1 $ 50,000.00 $50,000

Page 1

$

$

$

$

87,500

1,612,500

114,375

22,250

$62,281.25



Wire Field Controllers and Devices (3 men, 2.5 weeks) mh 320 $ 160.00 b51,200
Field Control - Steam Meter, FW Meter, efc. job 1 $ 15,000.00 15,000
Misc. materials, control wiring, etc. job 1 $ 15,000.00 15,000
Boiler Control Panel Integration and Program (2 men, 2.0 wks) mh 160 160.00 $25,600
Update SCADA & Workstation ea 1 5,000.00 $5,000
Misc. work job 1 $ 5,000.00 $5,000
$ 166,800
Boiler Plant Plant Auxiliaries
QOverhead Pipe Support Members job 1 $ 5,000.00 § 5,000
Spring Pipe Hangers job 1 $ 5,000.00 $ 5,000
Seismic Support & Engineering job 1 b 5,000.00 $ 5,000
Pipeline Painting & ID job 1 $ 5,000.00 $ 5,000
Valve Tagging job 1 2,500.00 $ 2,500
Catwalk Work job 1 b 25,000.00 $ 25,000
Misc. job 1 $ 10,000.00 $ 10,000
$ 57,500
Stack and Breeching
Boiler Stack Breeching to Ex. Stack Manifold - S.S. job 1 $ 25,000.00 $§ 25,000
Stack Insulation job 1 $ 15,000.00 § 15,000
Connection Modifications job 1 ] 5,000.00 § 5,000
Stack Supports and Hangers job 1 $ 7,500.00 $ 7,500
$ 52,500
Electrical Modifications
Demo Existing Boiler and FD Fan Power job 1 510,000.00 $10,000
Install Power to Boiler and FD Fan job 1 525,000.00 $25,000
Test & Balance, Start-up & Commissioning job 1 $5,000.00 $5,000
Electrical Upgrades/Connections jobe 1 $15,000.00 $15,000
$ 55,000
BARE COSTS - SUBTOTAL $ 2,230,706
% 20 Design Contigency ~ $445,942.72
% 15 G.C. OH&P $334,606

Boiler #2 - TOTAL $3,011,255
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e, EWU - Boiler Replacements - Phase 2
Ll
Lol
= 2022 - Capital Budget Cost Estimates
% 6/21/2022
L MSi# 19.59
By: B.Snow
EWU CENTRAL PLANT - STEAM BOILER REPLACEMENTS - PHASE 2
CAPITAL BUDGET BUDGET PRICE SUMMARY
Budget
Cost
Estimate
Replace Steam Boiler #2 (25 KPPH) Direct Construction Costs: $3,011,255
Design Costs @ 12%: $361,351
Subtotal: $3,372,605
State Sales Tax @ 8.8% $296,789
CONSTRUCTION COSTS - GRAND TOTAL: $3,669,395
AGENCY PROJECT MANAGEMENT, ADMIN., & OTHER COSTS@ 25% - $917,349
TOTAL PROJECT COSTS - $4,586,743
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Chilled Water Production



[V g)
(2’ - -
o 2022 - Chiller Plant Capacity Upgrade Phase 2
= Budgetary Level Gost Estimates
= 6/16/2022
L MSI# 22.06
By: B.Snow
CHILLED WATER SYSTEM - CAPACITY UPGRADE PH-2 - DETAIL
Unit Quantity $/unit Cost
Chiller Plant - Phase 2
Replace Chiller #3
Replace Chiller #3 - 1500 tons
1500 Ton Water-Cooled Cent. Chiller with VFD - York ea 1 $500,000.00° $500,000
Demo Ex. Chiller #3 ea 1 $25,000.00 $25,000
Rig & Set - Crane Rental ob 1 $15,000.00 $15,000
Demo Piping & Valves ob 1 $35,000.00 $35,000
New Conc. Pad ea 1 $15,000.00 $15,000
Chiller Loop Tie-in Piping, Valves & Insulation ob 1 $50,000.00 $50,000
Tower Loop Tie-in Piping, Valves & Insulation ob 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 ob 1 $25,000.00 $25,000
Electrical for Chiller Upgrade ob 1 $35,000.00 $35,000
Water Treatment and Cleaning job 1 $25,000.00 $25,000
Replace Cooling Towers #4 with new Tower
Demo Existing Cooling Towers ea 1 $10,000.00 $10,000
Crane & Rigging job 1 $20,000.00 $20,000
Induced Draft Open Cooling Towers w/ VFDs - 1500 tons ea 1 $300,000.00 $300,000
Piping modifications & Connections ea 1 $35,000.00 $35,000
Roof Structural Support Modifications ea 1 $50,000.00 $50,000
Test & Balance, Start-up & Commissioning lot 1 $25,000.00 $25,000
BAS Controls & Control Valves ea 1 $30,000.00 $30,000
Electrical Upgrades/Connections ea 1 $17,500.00 $17,500
Upgrade Plant Electrical Gear
Demo Obsolete Electrical MCC in Rozell job 1 $10,000.00 $10,000
Install new MCC in Rozell ob 1 $50,000.00 $50,000
Test & Balance, Start-up & Commissioning ob 1 $5,000.00 $5,000
Electrical Upgrades/Connections jobe 1 $15,000.00 $15,000
Subtotal $1,487,500
% 20 Design Contigency $297,367.61
% 15 G.C. OH&P $223,125

CH-3 - TOTAL $2,007,993
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EWU - Chiller Plant Upgrade

(g
(o N
E= 2022 - Chiller Plant Capacity Upgrade Phase 2
= Budgetary Level Gost Estimates
S 6/16/2022
(T MSI# 22.06
By: B.Snow
Unit Quantit: $/unit Cost
Chiller Plant - Phase 2
Replace Towers #4 & #5
Replace Cooling Towers #4 & #5 with new Towers
Demo Existing Cooling Towers ea 2 $10,000.00 $20,000
Crane & Rigging job 1 $35,000.00 $35,000
Induced Draft Open Cooling Towers w/ VFDs - 1500 tons ea 2 $300,000.00 $600,000
Piping modifications & Connections ea 2 $35,000.00 $70,000
Roof Structural Support Modifications ea 1 $50,000.00 $50,000
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 $895,000
% 20 Design Contigency $178,920.35
% 15 G.C. OH&P $134,250

Towers - TOTAL $1,208,170



EWU - Chiller Plant Upgrade
2022 - Chiller Plant Capacity Upgrade Phase 2

Budgetary Level Cost Estimates
6/16/2022
MSk# 2206

M3

EWU CHILLER PLANT CAPACITY UPGRADE - PHASE 2
PRE-DESIGN BUDGET PRICE SUMMARY

ENGINEERS

Budget

Cost
Estimate

Chiller Plant Capacity Upgrade - Phase 2

Replace Chiller #3 $2,007,993

Replace Towers #4 & #5 $1,208,170
CHILLER PLANT UPGRADE - PHASE 2- CONST. COSTS - GRAND TOTAL- $3,216,163
AGENCY PROJECT MANAGEMENT, ADMIN., & OTHER COSTS@ 25% - $804,041
TOTAL PROJECT COSTS - $4,020,204

Page 1



Medium Voltage Electrical Distribution Switch Upgrades
Original & Updated Cost Estimate

Updated switch pricing
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Kenneth ﬁéﬁerman
Pad-Mount Sales & Application Engineer

P.O. Box 8200 - Bristol, VA 24203-8200
n E H Al Ac I F I c (276) 645-8245 - FAX (276) 645-8206
I : ken.hageman@electro-mechanical.com
Division of Electro-Mechanical Corporation

FP QUOTATION : 7
K U PUCCAS 1 "’C;"' 2K
TO: Chad Saville — Power Plus Reps
COPY: Tom Streeter - Federal Pacific
DATE: July 8, 2022
SUBJECT: RFQ for MW Engineers
FP Quotation #: 545706 i § S S A, -
TOTAL NUMBER OF PAGES 2 (including this sheet) /] L\«f
i Ry £ :
THE FOLLOWING BILL OF MATERIAL CONSTITUTES OUR COMPLETE OFFERING; NO OTHER WRITTEN
SPECIFICATIONS WILL APPLY.
ltem Oty Description
1 1 PSE-10-44400-HR-K1-T7-UL-200

15KV, 95KV BIL, Dead-front, Air Insulated, UL Listed Padmounted Switchgear with

four (4) 3-pole 600 amp group operated Auto-jet rovided with 200 amp bushing wells

{one (1) per phase).

Included are:

HR- Hinge access roof sections over cable compartments

K1- Anti-paralleling key interlocks to prevent paralleling of switches in
compartments 1 & 2

T7- Mounting provisions only with viewing window to accommodate one (1) three-
phase fault indicator in each switch compartment with fault indicator viewing
window on associated door P i

uL- UL listed at 40ka s = ——

Unit will be provided with all 200 Amp bushing wells

PrICING.....ccc e rcrencn e n e s eneme s e sne i s e smmnes $ 40,661.00 each

Fuse holders, fuses, and Load Break Ipserts are NOT included in this

Pricing.

Comments and Clarifications:

This quotation is based upon information supplied to the Factory, which may or may not have been complete. Customer is
responsible for reviewing this quotation for compliance, deviations, exclusions, and improper information supplied. If you feel an
error ar omission has been made, please contact Factory immediately.

1. Specifications were not made available at time of inquiry and therefore, none are accounted for in our proposal

2.

Elbows and inserts are not included as part of our proposal.

This quotation is valid for 30 days. In the event you delay the Shipment Date for any reason, we reserve the right to

revise the prices listed herein or revoke the quote in its entirety.
Payment Terms are NET 30 Days.

Federal Pacific Reserves the right to update our pricing at the time of order.

THE PoweR To DELIVER BY An Amenican Dwnep Company



Federal Pacific Quotation # 545706 Date: July 8, 2022

Normal shipments shall begin within approximately 22-24 weeks after our acceptance of your formal purchase order so long as
you have provided alf technical details and data required to release the equipment for manufacture (the “Shipment Date”). If a
better shipping schedule is required, please consult the Factory for review of our current manufacturing schedule. When drawing
approval is required, the Shipment Date will be delayed by the time necessary for the drawing approval process. Approval
drawings (if required) will be submitted within approximately 3-4 weeks after our acceptance of an order. Hold for approval
orders not released within 30 days shall be reviewed and subject to price increases. The Shipment Date is subject to change at
time of order release based on current production backlog.

Freight Terms

(1) Freight will be EXW Factory with seller paying freight to WA,

2) The seller will determine the method of transportation and the routing of the shipment to the purchaser's chosen
domestic terminal. Where the purchaser requires shipment by a method of transportation or routing other than that of
the seller's selection, any additional transportation and/or packing expense (including but not limited to export
packaging and clearance of goods) is to be borne by the purchaser.

All transactions are subject to EMC's Sales Terms and Conditions found at:
https:/iwww.electro-mechanical.comisales-terms-and-conditions/
Please contact your customer service representative if you are unable to access the site listed above.

PowER To DELIVER



AN\ MW
\v Engineers

EWU Campus Medium Voltage Switch Upgrades

Estimate of Probable Cost
Date Prepared: 06/28/2022
Prepared By: RDA

Notes:
1. Amounts shown are in June 2022 dollars.

2. New switch material costs are deleted from this estimate
as EWU will pre-purchase with FY2021-23 remaining funds.
See Federal Pacific July 8, 2022 quote.

'Campus Medium Voltage Switch Upgrades Quantity Material Labor Total
Outage 24 $0 $48,960 $48,960
: 2 0 73,440 73,44
Demo elbows and MV feeder connections from (E) switches 88 ? > 273,440
288 0 73,440 ,
‘Demo MV taps from bolted-T splices in TER to (E) switches ? ? 273,440
24 36,000 32,640 ,64
Capture insulating gas from existing switches prior to demo 2 2 368,640
'Remove existing switches from tunnel and dispose 24 S0 $32,640 $32,640
Concrete pad for new switch 24 $42,000 $65,280 $107,280
New switches - See Note 2. 24 SO $122,400 $122,400
Trenching 96 $259,200 51,036,800 $1,296,000
'Patching Hardscaping 24 $750,000 $268,800 $336,000
4 7, 265,20 ,
New ductbank and feeder from TER point to new switch 8 »597,600 2 0 »862,800
48 398,400 224,4 y
'New ductbank and feeder from new switch to transformer 2 2 00 362,800
‘New vaults to connect to existing feeders 5 518,750 $6,800 $25,550
Terminations in tunnel at termination point 288 $21,600 $97,920 $119,520
‘Terminations at new switches 288 $21,600 $97,920 $119,520
'Power Study 3 $45,000 $20,400 565,400
‘General Conditions 3 $75,000 $150,000 $225,000
Labeling 3 $18,750 $18,750 537,500
‘Temporary Work and Phasing 3 $45,000 $20,400 $65,400
Subtotal Building - Electrical_ $2,328,900 $2,656,190 $4,302,290
Contractor OH&P $349,335 $398,429 $645,344
Contingency $465,780 $531,238 $860,458
Design (20%)_ $465,780 $531,238 $860,458
WA Sales Tax (8.9%)_ 5279,817 $319,141 $516,920
Total - Electrical $3,889,612 $4,436,236 $7,185,470
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Appendix H - Campus Infrastructure Renewal 2014 - Steam System Evaluation

The full document can be viewed at this link:

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

EASTERN WASHINGTON UNIVERSITY
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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.

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 2
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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 Babcock & Wilcox, Watertube
Natural Gas & #2 Fuel Oil Fired
1,600 Boiler Horsepower
56,000 Ib/hr
Built 1974

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

Boiler # 3* Union Iron Works, Watertube (*Not in Service)
Natural Gas & #2 Fuel Qil Fired
715 Boiler Horsepower
25,000 Ib/hr
Built 1966

Boiler # 4 Babcock & Wilcox, Watertube
Natural Gas & #2 Fuel Qil Fired
1,342 Boiler Horsepower
47,000 lb/hr
Built 1969

Boiler # 5 Nebraska, Watertube
Natural Gas & #2 Fuel Qil Fired
2,542 Boiler Horsepower
89,000 Ib/hr
Built 2001

Total Plant Capacity: 217.000 Ib/hr*

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 3
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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. |n 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

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 4
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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 fo 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

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 5
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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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buiidings 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 (PRYV 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 10” pipes. On the west
(HPE) loop, the 10” 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 10” 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 10” & 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 | & Il 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 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, 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 Ibs/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 Ibs/hr.
Based on a total campus connected steam load, the sum of all PRV stations, that is
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approximately 234,000 Ibs/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 | & Il facility, to the historic peak loads of Case-2. The diversified
load factor of 40% was used for this model.

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 11
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STEAM 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 - 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 fom (250 fps) maximum velocity for
steam mains. Peak velocities occur near Rozell where the combined steam flows are the
greatest, with the two main 10” 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 fpom (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 Ibs/hr.

Based on the anticipated Master Plan campus growth for the New Science | & Il 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 Projects:

Steam System Recommended Project Summary List

Project Title Description ROM Budget Price
No.
SP Steam Plant
SP-1 Replace Boiler #3 Replace out-of-service Boiler #3 with a $3,500,000
new 40,000 pph boiler to restore plant
capacity & redundancy.
SP-2 Install Feedwater Install boiler feedwater stack $350,000
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 $200,000
Feedwater Pumps boiler feedwater pumps to achieve full
design capacity of the DA unit.
SP-4 Repair Rozell Boiler Further investigation recommended to Unknown.
Stack determine if the concrete boiler stack at | (Further Study
Rozell is sound for continued operation | Required)
in to the future.
SP-5 Upgrade AVISTA Gas | AVISTA needs to upgrade the natural By AVISTA
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 $1,225,000
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 | $200,000
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 | $150,000
Branch Take-offs are poorly labeled and confusing.
EWU CAMPUS INFRASTRUCTURE RENEWAL Page 14
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Adding labels and identifiers will assist
with future maintenance and repair
work.

SD-4 Upgrade Piping in
PLU & Repurpose
Building

The decommissioned space inside the
old, original steam plant, which
presently serves as a piping junction in
the tunnel network, could be better
utilized if the piping was
modernized/upgraded and the space
reorganized.

$125,000

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

Report)

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 Ibs/hr.

Based on the anticipated master plan campus growth for the New
Science | & Il 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 / 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
Ibs/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.)

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 18
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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 / 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
ce

:

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 / Category:
Improve Maintenance Efficiencies.

Cost:
SD-4: $125,000
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EWU - Campus Infrastructure Renewal
f@\ mﬂ FQ&!’.}! 55'.%? Proposed Mechanical Upgrades

Budgetary Level Cost Estimates
12018
Ml 14-01
By: B. Snow
STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMARY

Budget

Cost
Estimate

Steam Plant

SP-1: Replace Boiler #3 $3,500,000
SP-2: Install Boiler Feedwater Stack Economizers on Boilers #2 & #4 $350,000
SP-3: Upgrade Boiler Feedwater Pumps $200,000
SP-4: Repair Rozell Heating Plant Boiler Stack Unknown
SP-5: Upgrade Natural Gas Service From AVISTA Unknown

STEAM PLANT (SP) -  $4,050,000

Steam Distribution

SD-1: Replace Utility Tunnel Steam Gravity Condensate Piping $1,225,000
SD-2: Replace Utility Tunnel Electric Condensate Pumps with Steam Powered Pumps $200,000
SD-3: Label Piping & Identify Branches & Valves - Repair Insulation $150,000
SD-4: Upgrade Piping in PLU Building and/or Repurpose the Space $125,000

STEAM DISTRIBUTION (SD) -  $1,700,000

STEAM SYSTEM TOTAL -  $5,750,000



fﬁ\ MSI ENGINEERS EWU - Campus Infrastructure Renewal
MEULIRLK RTAUFFENBERS. INS. Proposed Mechanical Upgrades
Budgetary Level Cost Estimates

11172014
MSh 13-01
By: B.Snow

STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMARY

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 walliroof 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: Upgrade Boiler Feedwater Pumps
Demo existing hot well transfer pumps ea 3 $500.00 $1,500
New hat 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: Repair Rozell Heating Plant Boiler Stack

Unknown - Requires Further Study ea 0 $0.00 $0
Subtotal $0
% 0 Design Contigency $0
% 0 G.C. OH&P $0
SP-4 - Total Unknown

SP-5: Upgrade 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



ﬁ/ﬁ\ MSI ENGINEERS EWU - Campus Infrastructure Renewal
o MEULINK STAUFFENBERG,INC. pronosed “ecnanigl “ngraues

Budgetary Level Cost Estimates
1/11/2014
MSI# 13-01
By: B.Snow
STEAM SYSTEMS - INFRASTRUCTURE UPGRADE BUDGET PRICE SUMMARY

Unit Quantity $/unit Cost
Steam Distribution (SD)
SD-1: Replace Utility Tunnel Steam Gravity Condensate Piping
Demo existing piping If 12,500 $5.00 $62,500
New 1-1/2" (Avg.) Sched. 80 condensate piping if 12,500 $35.00 $437,500
Pipe fitting allowance % 35% $153,125
Insulation and jacketing If 12,500 $7.50 $93,750
Drip traps, valve sets, flex piping, etc. ea 40 $5,000.00 $200,000
Expansion joints/loops ea 10 $2,000.00 $20,000
Pressure testing, flushing & cleaning lot 1 $5,000.00 $5,000
Misc. ea 1 $8,125.00 $8.125
Subtotal $980,000
% 15 Design Contigency $147,000
% 10 G.C. OH&P $98,000

SD-1 - Total $1,225,000

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

Demo existing electric condensate pumps ea 10 $250.00 $2,500
Install new pressure powered condensate pumps ea 12 $7,500.00 $90,000
Modify piping and valving ' ea 12 $5,000.00 $60,000
Start-up & testing ea 12 $625.00 $7,500
Subtotal $160,000

% 15 Design Contigency $24,000

% 10 G.C. OH&P $16,000

SD- 2 - Total $200,000

SD-3: Label Piping & Identify Branches & Valves - Repair Insulation

Label steam piping (1 label every 50 ft +) ea 500 $25.00 $12,500
Label condensate piping ea 500 $25.00 $12,500
Label chilled water piping ea 500 $25.00 $12,500
Label Misc. piping lot 100 $25.00 $2,500
Label & Tag valves ea 1,000 $15.00 $15,000
Label/ID plagques for branch take-offs to buildings ea 50 $200.00 $10,000
Repair misc. insulation & jacketing lot 1 $25,000.00 $25,000
Repaint sections of pipe jackteing lot 1 $15,000.00 $15,000
Valve tag schedule data base ea 1 $1,000.00 $1,000
Repair/replace damaged or missing valve insul. jackets lot 1 $14,000.00 $14,000
Subtotal $120,000

% 15 Design Contigency $18,000

% 10 G.C. OH&P $12,000

SD-3 - Total $150,000

SD-4: Upagrade Piping in PLU Building and/or Repurpose the Space

Demo & cap abandoned piping ea 1 $5,000.00 $5,000
Replace gate valves with butterfly valves ea 1 $15,000.00 $15,000
Reroute exisitng branch piping to free-up bldg space ea 1 $25,000.00 $25,000




Repair/reinsulate & label piping
Misc. modifications
Rework access catwalks

ea 1 $15,000.00 $15,000
lot 1 $25,000.00 $25,000
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
Ibs/hr, Boiler #2 at 25,000 Ibs/hr, Boiler #3 at
25,000 Ibs/hr, Boiler #4 at 47,000 Ibs/hr, and
Boiler #5 at 89,000 Ibs/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 50-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 Ib/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

REDUCING SCOPE 1 & 2 EMISSIONS
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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.

I REDUCING SCOPE 1 & 2 EMISSIONS
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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 campus. 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 Ibs/hr, Boiler #2 at 25,000 Ibs/hr,
Boiler #3 at 25,000 Ibs/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.

REDUCING SCOPE 1 & 2 EMISSIONS
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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 Ib/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.
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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. Itis not known if the air handler has economizer controls or not.

AREAS OF INTEREST

Boiler Feed Water Pump Retrofits.

Retrofit #3 Boiler that is sized to deliver 40,000 Ibs/hr of high pressure steam.

Install Boiler Feed Water Economizers on #2 and #4 Boilers.

Install Low NOx Burners on Boilers #1, #2, and #4.

Retrofit the high bay lighting fixtures in the boiler room with TSHO fixtures.

Install VFDs on the chiller compressors, and on the (3) 1,000 ton cooling towers.

Install (2) new Cooling Towers with VFDs, sized to deliver 75 degree water during peak loads.

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.

Examine the feasibility of adding another 1,000 Ton Water-Cooled Chiller and corresponding cooling
tower with associated pumps.

SN LN RO
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Efficient & Sustainable Campus Systems

Executive Report

3. Campus Infrastructure

A. BOILER PLANT (BIO-MASS/810-DIESEL)

A detalled description of the central heating and cooling plant equipment is in the page 17-18 Rozell Bullding
description.

1. Boller Plant Blomags/Biodiesel Fuel Switching

MecKinstry evaluated the feasibility of switching to Bio-Mass/Ble-Diesel as a secondary fuel source for the
existing bollers In the central plant, considering a number of factors in the process:

ii. Fuel Source Reliabllity - The reliability of the fuel source is high. Contracts for the fuel are
ususily & year in length. We evaluated two local Bio-Mass/Blo-Diesel fuel suppliers in eastern
Washington. At the time of study, the price of Bio-Mass/Blo-Diesel fuel was lower than for £#2
fuel ofl but higher than for natural gas. The BTU content per gallon on average ranges
between 125,000 to 130,000 BTUs per galion for Bio-Diesel and 135,000 to 137,000 B8TUs per
galion for Bio~Mass.

1il. To saccommodate the new fudl we would remove and dispose of the old bunker oil tank and
associated fuel lines, and we would either convert or replace the boiler burners to burn the
new fuel.

B. UPGRADES TO THE EXISTING CENTRAL STEAM PLANT -

Glven Eastern Washington Univarsity's growth plans, McKinstry recommaends further analysis to determineg the
University’s future needs for steam plant capacity. As deteiled in Table 2, we suggest several plant
improvements:

i. Install boiler feedwater economizers on Bollers #2 and #4.
it. Replace #3 Boller with 8 new, more efficient boliar,
ili. Replace the burners on #1, #2 and £4 with low-nitrogen-oxide bumers.

C. CENTRAL CHILLED WATER PLANT

The central chilled water plant has 4,000 tons of mechanical cooling capacity and ancther 500 tons of fres
cooling capacity through two plate-and-frame heat exchangers. According to plant parsonnel the peak load
during the cooling season on the central chilled water plant is batween 2,300 and 2,400 tons.

The chillers and their corresponding cooling towers vary in age. The three 1,000-ton chillers, twe S00-ton
chillers and their respective cooling towers were all instalied in 1996. The third 1,000-ton cooling tower was
instalied in 2003, and the two S00-ton cooling towers were installed over 25 years age. Both $00-ton cooling
towers have outlived their useful service lives and are becoming inefficient.

D. UPGRADING THE EXISTING CENTRAL CHILLED WATER PLANT'S EFFICIENCY

As outlined in accompanying Table 3, there are several clear options to Improve the chilled water plant's
efficiancy:

i, Instell variable-frequency drives {VFDs) on the chiller compressors and cooling tower fans.
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Efficient & Sustainable Campus Systems

il, Replace the two-speed chilled water pumps with two new pumps and VFDs on the system loop.
Hl. Replace both S00-ton towers with energy-efficient, open-circuit, Induced-draft, VFD-equipped
cooling towers sized to duliver 75-degree water at peak conditions.

E. ADDING CHILLED WATER CAPACITY

After study, it appears that expanding the existing chilled water plant would be preferable to bullding a second
one on campus, Although the University's plans to build Sclence 1 and Science 2 will increase chilied water
needs, some of that new demand will be offset by efficiency improvemants In other buildings as they
remodeled, such as the Sclence Bullding, where much can be done to reduce the cooling load.

Further study s needed to accurately gauge future demand, but our initlal recommendation is to enlarge the
existing centrai plant, adding another 1,000-ton water-cooled centrifugal chilier, 3 1,000-ton cacling tower
and their associated pumps. These costs are presented In Table 3.

F. ADDING A THERMAL STORAGE TANK - Although the need for 3 thermal storage tank has been
studied, more information is needed before recommendations can be made.

In time, & thermal storsge tank may prove worthwhile, adding cosling capacity and improving the chilied
water system’s efficiency. Using the thermal storage tank as a primary source of cooling during the day, while
shutting down or reducing use of chillers, is & very energy-sfiicient way to meet the University’s cooling
needs. In this scenario, the tank acts like a larger chilled water battery, charging during night when the cost
to produce power is less. However, the utility rate that Eastern Washington University pays is not ratcheted as
in other regions, which reduces the incentive to bulld such a system—making cost variables in site sefection ail
the more important. For thase reasons, further study would be wise.
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Efficient & Sustainable Campus Systems
Detailed Report

Eastern Washington University/Campus Infrastructure

OVERVIEW

This section of the report is dedicated to Eastern Washington University's central heating and cooling plant.
Most of the bulidings and facilities on campus are served by the central hesting and cooling plant. A
preliminary energy sudit was conducted on August 18, 2010 by McKinstry.,

ROZELL CENTRAL PLANT
See write up In section 2 under Rozell Bullding.

PREVIOUS ENERGY RETROFITS

McKinstry retrofitted the existing boller feedwater pumps with new vertical turblne feedwater pumps
controlled with Variable Frequency Drives. The drive and pumps wiil be controlied through the
ABB/Wonderware Contro! System.

BOILER PLANT BIOMASS/BIQ-DIESEL FUEL SWITCHING

MeKinstry evaluated the feasibility of switching to biomass/blodiessl as 2 secondary fuel source for the
existing bollers in the central plant, considering a8 number of factors in the process:

° Fuel Source Reliability ~ The reliability of the fusl source it high. Contracts for the fuel are usually
vear In length. We evaluated two local blomass/biodiessl fuel suppliers In eastern Washington. At the
time of study, the price of blomass/biodiesel fuel was lower than for #2 fuel ol but higher than for
natural gas. The ETU content per galion on average ranges batween 125,000 to 130,000 BTUs per
galion for blodiese! and 135,000 te 137,000 BTus per galion for biomass.

. To accommodste the naw fuel we would remove and dispose of the old bunker oll tank and sssociated
fuel lines, and we would either convert or replace the boller bumers to burmn the new fuel,

We suggest further study, as bio-fusls could reduce both carbon emissions and fusl costs. However, the latter

depends upon further discussion with bio-fusl suppliers, who insist on confidentiality agreements from

:cm?:gy personnel before committing to prices. If EWU is interested, wa will be more tmm happy to obtain
rm quotes,

UPGRADES TO THE EXISTING CENTRAL STEAM PLANT

Given EWU's growth plans, McKinstry recommends further analysis to determine the university's future needs
for steam plant capacity. The Fadility Improvement Measures dettiled in Table 4.2 reprasent Improvements to
the plant as it stands todey:

. Install bolier feedwater economizers on Bollers #2 and #4.

. Raplace #3 Boiler with a new, more efficient boller.

. Replace the burners on #1, #2 and #4 with Low-NOx bumers.
CENTRAL CHILLED WATER PLANT

The cantral chilled water plant has 4,000 tons of mechanical cooling capacity and another 500 tons of free
cooling capacity through two plate-and-frame heat exchangers. According to plant personnel the peak load

EFFICIENT & SUSTAINACE CAMMS SYSTENS
= CASTERN WASHINGTON UNIVERSITY | ERERGY EFFIC NTY & SUSTAIRAKILYY REFORY
- ey



Efficient & Sustainable Campus Systems
during the cooling season on the central chilled water plant is between 2,300 and 2,400 tons.

The chillers and their corresponding cooling towers vary in age. The three 1,000-ton chiliers, two 500-ton
chillers and their respactive cooling towers were all instalied in 1996€. The third 1,000-<ton cooling tower was
instalied in 2003, and the two 500-ton cooling towers were instalied over 25 years ago. Both S00-ton towers
have outlived their useful service lives and are becoming increasingly energy inefficient. Their original design
callad for the towers to deliver 85 degree water back to their respective chillers. Curvently in their existing
condition they are only able to supply 88 degree water back to the chillers.

McKinstry believes there are many ways to improve the efficiency of the chilled water plant and to add
capacity in the future:

UPGRADING THE EXISTING CENTRAL CHILLED WATER PLANT'S EFFICIENCY
As outlined in Table 4.2, EWU has sevaral clear options that could make the chilled water plant more efficient:

. Install VFDs on the chilier compressors and ceoling tower fans,
. Replace the two-speed chilled water pumps with two new pumps and VFDs on the system loop.

. Replace both S00-ton towers with energy-efficiant, open-circuit, induced-draft , VFD-equipped cooling
towers sized to deliver 75-degree water at peak conditions.

ADDING CHILLED WATER CAPACITY

After further study, McKinstry concludes that expanding the existing chilled water plant would be preferable to
buliding & second and separate chilled water plant somewhere on the south side of the campus. Although the
university’s plans to bulld Science 1 and Science 2 will increase the overall chilled water load, some of that
new demand will be offset by efficiency improvements in other bulldings as they get remodeled and upgraded
with energy efficient systems.

Further study Is needed to accurately gauge future demand, but our initisl recommendation is to enlarge the
existing central plant, adding another 1,000-ton water-cooled centrifugal chiller, & 1,000-ton cooling tower
and their assoclated pumps. These ¢osts are presented In the Table 4.2 for this section.

ADDING A THERMAL STORAGE TANK

Although McKinstry studied the need for a thermal storage tank, we do not believe we yet have enough
information to judge its practicality, so we recommend further analysis If EWU [s interested, McKinstry has
engineersd and buillt this kind of system before at univarsities in the Pacific Northwest, and can certainly plan,
engineer and build this If the university $0 chooses. However, casts vary depending on the site chosen and the
site work required, as such, the cost estimate rangss have not yet been estimated.

In time, a thermal storage tank may prove worthwhile for EWU by adding ¢ooling capacity and energy
efficiency. Using the thermal storage tank as a primary source of cooling during the day, while shutting down
or reducing use of chillers, Is a very energy-efficient way to mest the univarsity’s cooling needs. However, the
utility rate that EWU pays is not rstchetad as in other regions of the country, which reduces the incentive to
bulld such & system-—making cost variables in site selection all the more important. For these reasons,
MeKinstry recommends further study,
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1.0

(&4\\

STUDY SCOPE and RECOMMENDATIONS

11

1.2

Purpose of Pre-Design Study

A The general purpose of this Pre-Design Study is to_provide an evaluation of the
existing EWU Rozell Central Energy Plant’s steam heating system capacity and
steam boiler systems, in terms of reliability, robustness, efficiency and life
expectancy, and then to consider possible options for plant upgrades and
modernization as may be deemed desirable or necessary. The main goal of this
pre-design study is to provide scoping and recommendations for the replacement
of existing Boiler #3, which is no longer operational, along with budget level cost
estimates in order to establish the MACC for the proposed work.

B. Scope of Services ~ Per the Eastern Washington University Request for
Qualifications (RFQ):

Eastern Washington University seeks engineering programming and design services for
the Rozell Central Energy Plant — Install New Boiler, (CP1056) on the EWU Campus in
Cheney, Washington. This project will replace aged existing boiler(s) and increase
EWU'’s campus steam capacity to meet future heating needs in support of the current
capital master plan, provide sufficient redundancy during scheduled maintenance
operations, and fo increase operating efficiencies. The existing campus heating system
is comprised of five boilers that initially provided a total capacity of one hundred thirty
Jour thousand (134,000pph) pounds per hour. One boiler has been removed from the
train, thus reducing capacity to 116,000pph. Historical records indicate a peak heating
load of about seventy five thousand (75,000pph) has been experienced at the plant.
Based on anticipated master plan growth, the increased heat load is expected to be
approximately 34%, or around 100,000pph. The addition of approximately 40,000pph
heating capacily is needed to serve the campus in the future. The MACC for the project
is to be determined as a result of the design.

Install New Boiler Pre-Design Study Objectives

A. In discussions with the EWU Facilities staff and the Rozell plant operators, the
following is a general list of the boiler plant capacity upgrade objectives to be
addressed in this report.

1) Review boiler capacities, sizing, quantity, growth evaluation and previous
studies. Make recommendations for “right sizing” the new boiler capacity,
type and brand.

2) Evaluate ancillary boiler plant systems and equipment capacities,
performance, condition and reliability.

- Deaerator and Feedwater System.

- Condensate Surge Tank (Hotwell) and Transfer Pumps.

- Make-up Water Treatment and Chemical Feed Systems.

- Plant Steam Distribution and Components (Non-Return Valves).

MSI ENGINEERS

( STAUFFENBERG,INC, Page 6



EWU - Rozell Central Energy Plant — Install New Boiler [%

Pre-Design Study
(CP-1056)
Cheney, WA

3)

4)

8)

9)

Lo/

- Boiler Plant Controls and SCADA System.
- Boiler Blow-down Systems and Plant Waste-Water Treatment.
- Plant Electrical Power Distribution, Back-up Power and UPS.

Evaluate possible alternative installation methods and routes for existing
boiler/equipment removal and replacement, within the restricted space of the
existing Rozell plant footprint.

Evaluate the general plant arrangement with respect to current and future
plant upgrades, in terms of design, operations, efficiency, etc.

Evaluate any regulatory requirements, including emissions and air quality
permitting.

Evaluate Rozell plant infrastructure elements, including electrical distribution
and capacity, structural impacts to the proposed boiler work, and possible
associated architectural work (wall or roof removals, etc.).

Develop a prioritized list of recommendations for determining the Scope of
Work for the Install New Boiler project, along with associated cost estimates
as necessary to develop the MACC budget within the level of Capital
Funding available.

Develop a list of recommendations for possible future plant upgrades and
improvements, with associated cost estimates, to help facilitate Capital
Funding requests for follow-on infrastructure projects.

Design of the New Boiler Installation (Phase 2) should be prepared in a
timely manner so as to be ready for public bidding in late 2020, with
installation work beginning in early 2021.

1.3  MSI Engineers Study & Design Tasks

A. Based on the Design Proposal agreement between MSI and EWU, dated
January 13, 2020, the engineering services will be developed in two design
phases.

Phase 1 — Pre-Design Study, Scope of Project Development, Implementation

Recommendations and Budgetary Cost Estimates. (This Report)

1. Provide analysis and recommendations of proposed boiler replacement and
associated plant infrastructure upgrades/modifications.

2. Provide rough order of magnitude (ROM) budget cost estimates of proposed
boiler plant work.

3. Discuss timing and delivery methods/phasing for construction and installation of
the new boiler and associated work.

4. Provide written detailed Phase 1 Report with recommendations for moving
towards detailed Design Construction Documents (Phase 2) and
installation/construction.

Phase 2 — Detailed Design and Preparation of Construction (Bid) Documents.

Detailed design and Construction Documents for public bidding will be developed
as a follow-up to this pre-design study.

/\ MS|ENGINEERS
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14  Executive Summary - Recommendations

A. The following list is the overview of the major tasks that will be required to
replace the existing decommissioned Boiler #3 with a new, larger capacity, steam
boiler. This is a list of the bare minimum tasks that will be required to install a
new boiler, without necessarily addressing or upgrading other associated
systems or equipment in the existing plant, that are also being recommended in
this study to be upgraded or replaced. These elements are discussed in the next
section.

TASK-1: Basic Boiler #3 Replacement Scope

//\ MSI ENGINEERS

Install new 40.000 pph steam boiler.

Replace the existing decommissioned Boiler #3 with a new 40,000 pph rated
IWT type steam boiler. Recommended Basis-of-Design boiler manufacturer
is Cleaver Brooks.

Remove a portion of plant wall for installation access.

Remove a portion of the existing Rozell boiler plant wall, next to the smoke
stack, in order to allow for convenient Contractor work access at grade, so as
to best facilitate removal of existing boiler and installation of new boiler and
its associated auxiliary systems.

Install removable wall panel system to facilitate future work.

Reinstall a new removable wall panel system, where the plant wall is to be
removed for installation work, so as to better facilitate future equipment
replacement through this opening pathway.

Upgrade building structure to accommodate new boiler.

The existing Rozell structure and foundations are deemed adequate to
support the boiler. However, the new boiler will require that some additional
support members be installed in the plant’'s lower level, in order to
accommodate the new footprint and added weight of the equipment.
Additional minor structural upgrades will be required to allow for removal and
reinstallation of the wall section that is needed for installation access.

Connect new boiler to the plant piping. controls and auxiliary systems

New connections from the boiler to the following plant distribution piping
systems:

- Steam

- Feedwater

- Natural Gas

- Fuel Oil

- Chemical Treatment

- Blow-down Systems and Drains

Page 8
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Boiler controls will be connected to the plant's new SCADA system.

The new boiler exhaust gases will be reconnected to the existing Rozell
breeching and common smoke stack.

e Connect new boiler to the plant electrical power systems/

The new boiler will be connected to the plant's emergency power and/or UPS
electrical distribution power systems to support the following components:

- Forced Draft Fan
- Control Panel and Components

B. The following list of potential project upgrades, as funding allows, provides a
shopping list of recommended system or equipment modifications and/or
replacements, that are proposed by this study. These recommended upgrades
will further enhance the steam plant’s reliability and performance.

OPTIONAL RECOMMENDED UPGRADE TASKS:
MECHANICAL TASKS:

e Replace Existing Boiler Non-Return Valves.

e Upsize Feedwater Pumps.

* Replace Aging Feedwater Piping.

e Install Redundant Hotwell Tank.

e Replace Obsolete Make-up Water Softeners.

¢ Install pH Neutralization System on Plant Process Waste.

¢ Install Redundant Deaerator Unit.

ELECTRICAL TASKS:

o Replace Obsolete Switchboard FM and FME.
e Replace Obsolete Motor Control Center MCC-GMC.
® Replace Obsolete Generator Automatic Transfer Switch (ATS).

e Replace Obsolete Uninteruptible Power Supply (UPS) and UPS Panelboard.

2\ M| ENGINEERS
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1.5 Preliminary Cost Estimates (MACC Determination) & Capital Funding
Allowances

A The following rough order of magnitude (ROM) preliminary budget costs are
provided in order to help establish the final project scope and to better allocate
the available Capital Funds provided to EWU as part of the FY 2019-2021
biennium funding cycle (establish project MACC).

B. Cost estimate detail can be found in the appendix.
2 MSI ENGINEERS ERU - lestall New Bollor
ﬁ'ﬁ\w:mmi{ STAUFFENBERG,INC, 7 ll'-‘IEl
Engineer's Opinion of Probable Costs VB2
B B59
[ ] B e
TOTAL
CONSTRUCTION SOFT
PROJECT
Sa iy costs
Includes Canst. ciudes Design
Cantingency & Contmactor Contingency, Sules
otP Tax, Design Fees
Task-1: Basic Boller Replacement: TOTAL COST  § 4,670,852 $ 1,535,776 $ 6,206,628
% 25%

Probabte BId Range:  $4.5 M to $6.0 M

Proposed/Recommended Upgrade Tasks

Mechanical - Task M-200 Replace Non-Return Vaives s 136,500 $ 36,637 $ 173,137
Mechanical - Task M-300 Upsize Feedwater Pumps $ 51,875 $ 13,923 $ 65,798
Mechanical - Task M-400 Replace Feedwater Piping $ 127,563 $ 41,943 $ 169,505
Mechanical - Task M-500 Install Redundant Hotwell Tank(s) $ 431,397 $ 141,843 $ 673,240
Mechanical - Task M-600 Replace Water Softeners $ 64,102 $ 17,205 $ 81,306
Mechanical - Task M-700 Install pH Neutralizer on Process Waste $ 124,922 $ 48,620 $ 173,54-2
Mechanical - Task M-B00 Install Redundant Deaerator (New Add'n Option) $ 1,758,688 $ 578,257 $ 2,336,944
Electrical - Task E-200 Replace Swhd FM & FME $ 122,760 $ 40,364 $ 163,124
Electrical - Task E-300 Replace MCC-GMC $ 43,356 $ 14,266 $ §7,612
Electrical - Task E-400 Replace Generator ATS $ 65,943 $ 21,682 $ 87,625
Electrical - Task E-500 Replac;e UPS & UPS Panel Board $ 123,604 $ 40,641 $ 164,245

Total Proposed/Recommended Upgrade Costs $ 3,050,708 $ 985,370 $ 4,046,078

EWU - Install New Boiler Project with Upgrades: TOTALS $ 7,721,560 $ 2,531,146 $ 10,252,706

f%\MSI ENGINEERS
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C. The above cost estimate summary sheet is organized into two major sections:

¢ Task - 1: Basic Boiler #3 Replacement:

This task represents the bare minimum installation work required to replace
Boiler #3 with a new, 40 kpph steam boiler. The costs associated with this task
includes the removal and replacement of a section of the Rozell boiler plant wall,
at-grade, near the smoke stack, as the design team’s recommended boiler room
installation access option.

¢ Tasks M-200 to Task E-500: Proposed/Recommended Uparades:

These tasks represents a shopping list of potential optional
upgrades/enhancements to portions of the existing Rozell plant’s infrastructure
mechanical and electrical auxiliary systems, that support the operation of the
plant's steam boilers.

During the course of this pre-design study, a number of existing auxiliary systems
and/or components have been identified as either unreliable, obsolete, of
questionable age/condition, or underperforming. These items have been
recommended as possible added scope items to the overall primary boiler
replacement work, as funding allows.

The list of optional upgrades is not given in any particular order of priority or
importance, as all these elements are critical to the operation and reliability of the
plant. It is expected that Owner review subsequent to receipt of this study, and
follow-up discussions, will help to better prioritize this list, as well as to potentially
identify other plant systems or components in need of attention.

D. Construction Costs vs. Soft Costs:
e Construction Costs:

This category lists the actual direct labor and material costs for the contractors to
perform the installation work. They include both subcontractor and general
contractor mark-ups for overhead and profit, general conditions such as permits,
efc. and a construction contingency percentage. This category basically
represents the “hard costs” that would be determined through publicly bidding the
project work.

e Soft Costs:
This category represents all the project costs not directly associated with the
actual construction work, including State sales tax, design contingency and
professional design fees. It does NOT include agency/owner in-house costs to
manage or supervise the design or construction.

s Total Project Costs:

The sum of the direct Construction Costs and the indirect Soft Costs.

//2\ MS! ENGINEERS
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1.6  Next Steps

A. System Selection & Budget (MACC): After receipt and review of this report by the
EWU Facilities and Planning staff and plant operators, it is proposed, and
anticipated, that the recommendations for the new boiler installation and
associated boiler plant system upgrades be formally approved, and a funding
level (MACC) be established. After that, the next step would be to develop the
detailed design and necessary construction documents for the installation of the
new boiler and associated systems.

B. Detailed Design: MSI Engineers would further develop the approved new boiler
installation and associated plant upgrades, and generate installation drawings,
details and specifications for the construction work. MSI design fees will be
established as noted above in our Scope of Services under Phase 2.

C. Public Bidding: Once the detailed construction documents are prepared the
project will be solicited for open Public Bidding in accordance with Washington
State procurement requirements. There may need to be some discussion
regarding methods to identify appropriate pre-qualified boiler manufacturers
and/or installers, so as to avoid having undesirable/unqualified entities involved
in the construction or installation work.

D. Installation and Construction Schedule: it is expected that the detailed design
work and preparation of Construction Documents can be completed by late 2020,
This would allow for a bid opening to occur in early 2021, with construction
beginning by spring of 2021. This should allow for the summer of 2021 to be
utilized for critical system shut-downs and tie-ins, when the campus heating load
is at a minimum. Full construction and start-up/testing of the new boiler system
is anticipated to take approximately 18 months (1-1/2 years) to complete, which
would put project completion in mid 2022.

Preliminary Schedule

1. Pre-Design Study & Review — April 2020

2, Design Period — 6-8 months — May to December 2020
3. Bid Period & Award — 2 months — Jan. to Feb. 2021

4, Begin Construction — March 2021

5. Construction Period — 18 Months

6. New Boiler On-Line — Fall 2022

/20 MsI ENGINEERS
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2.0 STEAM PRODUCTION REVIEW and REPLACEMENT BOILER SIZING

2.1  Historical Campus Steam Utilization

The EWU Rozell Boiler Plant provides steam supply to the various Eastern Washington
University campus classroom and office buildings, residence halls, sport facilities and
adjacent State of Washington Crime Lab and Digital Archives facilities. Steam is
distributed to the campus in a large network of underground utilities tunnels. Steam is
used for both space heating and domestic water heating purposes. The Rozell steam
plant is operated year round, 24-7. Because the steam plant provides for domestic water
heating on campus, the plant needs to operate throughout the summer.

According to the EWU steam plant operators, the largest steam demand ever witnessed
by the boiler plant occurred the winter of 2014, during a period of extended sub-zero
weather. This also coincided with the newly remodeled Patterson Hall coming on line for
the first time after three years of renovation, along with the activation of several new
campus exterior snow melt systems.

The historical peak demand for the boiler plant was noted as 75,000pph (lbs/hr) during
the above noted time period. Based on a fotal campus connected steam load, the sum of
all campus building steam supply PRV stations, of approximately 234,000pph, the
75,000pph peak load represents a diversified campus steam load of 32% (of total
connected campus load).

Based on the existing steam boiler plant total capacity of 217,000pph (nameplate), the
historic peak load of 75,000pph represents 35% of total available plant nameplate
capacity (4 operational boilers).

However, based on a more realistic operational limit of total plant capacity of between
95,000pph to 145,000pph (see 2.3 discussion below), the peak historic campus steam
load represents 55% to 78% of the existing, available plant (operational) capacity.

2.2  Campus Steam Load Growth Analysis

In order to validate the correct “right” size (capacity) of the proposed replacement for the
obsolete existing Boiler #3, a brief review of the future campus steam loads is in order.

The growth prediction models for the Rozell steam boiler plant capacity for the next 10-20
years were prepared based on the following information:

- The EWU Comprehensive Campus Master Plan — 2014, prepared by mahlum.

- Recent building construction data for the current ISC construction and recent PUB
renovation, provided by MW Consulting Engineers.

- Chiller Plant load prediction modeling for the Chilled Water Capacity Upgrade project
Pre-Design Report - 2016, prepared by MSI Engineers.

- Historic boiler plant operational data and peak loads provide by EWU Physical Plant
Staff.

Obviously all of the various predictive growth models are somewhat speculative,
depending on to what degree the EWU campus will expand in the next 10 to 20 years.

/2 MSI ENGINEERS
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2.3 Existing Boiler Plant Capacity and Replacement Considerations

There are five (5) high-pressure (100 psig) steam boilers located in the Rozell Boiler
Plant, although only four (4) are currently operational. 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. Decommissioned Boiler #3 is in the middle of the row.

See Figs. 1 &2.

I

i

Figure 2 — Existing Decommissioned Boiler #3

L Msi ENGINEERS
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Existing Steam Boilers

The Rozell Central Campus Steam Plant consists of the following five (5) high pressure
steam boilers:

Boiler # 1: Babcock & Wilcox, Watertube
Natural Gas & #2 Fuel Qil Fired

1,600 Boiler Horsepower

56,000pph

Built 1974

Boiler # 2: E. Keeler, Watertube
Natural Gas & #2 Fuel Oil Fired
715 Boiler Horsepower
25,000pph

Built 1960

Boiler # 3*: Union lron Works, Watertube (*Decommissioned - Not in Service)
Natural Gas & #2 Fuel Qil Fired

715 Boiler Horsepower

25,000pph '

Built 1966

Boiler # 4: Babcock & Wilcox, Watertube
Natural Gas & #2 Fuel Oil Fired

1,342 Boiler Horsepower

47,000pph

Built 1969

Boiler # 5: Nebraska, Watertube
Natural Gas & #2 Fuel Qil Fired
2,542 Boiler Horsepower
89,000pph

Built 2001

Existing Boiler Nameplate Steam Capacity

Boiler # 1: 56,000pph

Boiler # 2; 25,000pph

Boiler # 3: (25,000pph) (*Not in Service)

Boiler # 4. 47,000pph

Boiler # 5: £9.000pph

Total Plant

Capacity: 217.000pph* (Full Nameplate capacity)

*Capacity does not include Boiler #3, which is presently not in service, awaiting replacement under
this current project.

Effective Operational

Plant Capacity: 95.000pph to 145,000pph
(See discussion below)

MSI ENGINEERS
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Effective Operational Plant Capacity: 95,000pph to 145.000pph

In actual operational practice, the peak steam capacity of the plant is substantially less
than the full nameplate ratings. This is due to operational procedures that limit individual
boiler output to no greater than about 75% of nameplate capacity, so as to reduce wear &
tear stresses on the equipment, and an allowance that at least one boiler is always off-
line (down) for regular maintenance. This works out to an operational capacity range of
about 95,000pph to 145,000pph (depending on which baoiler is off-line).

See Fig. 3 below.

Existing Boiler Plant Steam Production Table

Nameplate Operational Case Case Case Case

Capacity Capacity (756%) #1 #2 #3 #4
Boiler # 1: 56 kpph 45 kpph 45 45 45 OFF
Boiler # 2: 25 19 19 19 OFF 19
Boiler # 3: (0) Off Line - - - - -
Boiler # 4: 47 35 35 OFF 35 35
Boiler # 5: 89 67 OFF 67 67 67
Total Plant
Capacity: 217 kpph 162 kpph 96 128 144 121

Current Practical Maximum Operational Capacity Range: 95,000 pph to 145.000 pph

Figure 3 — Boiler Plant Steam Production Table

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 #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
56,000pph 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 #2 fuel oil, to handle demand greater than 56,000pph. 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. Recent discussions with AVISTA suggest that the gas service

STAUFFENBERG,INC
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capacity to Cheney will likely be upgraded in the next year or two. Whether or not this
resolves the capacity restriction problem at EWU remains to be seen. In the meantime
the Rozell boiler plant will need to regularly be operated with #2 fuel oil during peak
heating winter months.

Proposed Replacement Boiler#3 Sizing Recommendation

Based on the above review of the existing Rozell boiler plant steam production capacity
limits, and predictions for future campus steam load increases for the next 10 to 20 years,
the following discussion provide guidance and recommendations for sizing the new,
replacement, Boiler #3.

1)
2)
3)

4)

5)

Current Plant Operational Steam Production Range: 95 kpph — 145 kpph
Future (projected) Peak Campus Steam Load: 135 kpph

New Boiler #3 Size Range:

Future Peak Load - Existing Plant Capacity = Boiler #3 Size Required
a. Best Case: 135 kpph — 145 kpph = -10 kpph required

b. Worst Case: 135 kpph — 95 kpph = +40 kpph required
Analysis:

Depending upon how the existing four (4) operational boilers are fired, or which
boilers are down for maintenance or under repair, it is theoretically feasible that the
existing boiler plant could carry the peak campus steam load in the future without
replacing Boiler #3 (Best Case scenario above shows a theoretical future spare plant
capacity of 10 kpph).

However, in the Worst Case scenario, with the largest existing Boiler #5 off-line for
maintenance, the existing plant would have a deficit capacity of about 40 kpph steam
production capability in the future situation.

Boiler #3 Sizing Recommendation:

Allowing for the Worst Case operational scenario for carrying the future campus
steam loads, and so as to provide continued reliability and redundancy to the critical
function of generating heat for the EWU campus facilities, it is recommended that the
most conservative sizing factors be used to establish the proposed size of the new,
replacement, Boiler #3 under this project.

Therefore it is the recommendation of this pre-design study that the new
Boiler #3 be sized for a steam production capacity of 40,000 pph.

This sizing recommendation validates the earlier estimates for a replacement Boiler
#3 size, that were originally developed in 2014 under the Campus Infrastructure
Renewal studies prepared by NAC Engineers, and which were the foundation for the
Capital Funding allocation to EWU under which this project (Install New Boiler, CP-
1056) was developed.

MSI ENGINEERS
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6) Boiler #3 Sizing Limitations — Will it Fit?:

The above recommended replacement Boiler #3 capacity of 40,000 pph, must also
be tested against how large of a new boiler will physically fit within the available
space where the current boiler #3 sits (or maybe somewhere else), how much the
Rozell facility structure can handle, and how best to get the old boiler out and the
new boiler in, to the middle line-up of a continuously operational steam plant.

- Physical Size Constraints.

- Installation Access Limitations.

- Structural Limitations.

- Support Infrastructure Limitations (Electrical, Water, etc.)

The good news is that yes, the proposed new boiler will fit (depending on several
factors), which will be discussed in further detail in the following sections.

Would an even larger capacity boiler be a better choice to install, and take advantage
of economies of scale? Perhaps, however, the physical size of a larger capacity

boiler would be beyond the space available inside the plant to accommodate a larger -
boiler, so such an option is not considered feasible for further analysis in this study.

Options for Additional Future Boiler Replacements

Because of the advanced age of most of the remaining existing boilers, the oldest boiler,
#2, is 60 years old, the youngest boiler #1, is 19 years old, consideration should probably
be given to developing a plan for the phased replacement and/or decommissioning these
older boilers, since most of them are at or near the end of their useful life expectancies.
Basically, except for the newer Boiler #5, most of the boilers are nearing retirement age.

The most obvious first candidate for future replacement and/or removal (see discussion)
is Boiler #2, which, at 60 years old, is very near the end of its normal life expectancy.
Also, this particular boiler is also the smallest capacity boiler, at 25,000 pph, in the plant,
so its contribution to peak heating loads is negligible (this boiler is basically used to
handle light summer-time loads).

In view of the reasonable near term need to either replace or retire/remove existing Boiler
#2, and the fact that it sits adjacent to the existing Boiler #3, which will be replaced under
this current project, this study will provide some preliminary ideas for possible
replacement concepts (boiler type, size, footprint, and access) as the plans for setting the
new Boiler #3 develop further. In other words, the installation of the new Boiler #3 will
respect the space and access issues that would be associated with the future removal
and/or replacement of its neighbor, Boiler #2.

The other older boilers in the plant, Boiler #1 is 46 years old, and Boiler #4 is 51 years
old, are considered middle aged, but should also be considered for eventual
replacement. However, because of the timeframe involved, this work would likely be
many years in the future, possible concepts for such replacements are beyond the scope
of this study.

/2 Ml ENGINEERS
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3.0 RECOMMENDATIONS FOR BOILER #3 REPLACEMENT

3.1  New Boiler #3 Capacity

As noted in the previous section, and based on a review of the plant capacity and
historical campus steam loads, it is the recommendation of this pre-design study that the
new Boiler #3 be sized for a steam production capacity of 40,000pph.

3.2 New Boiler #3 Type

Steam boilers types available in the 40 kpph capacity size range are generally
manufactured as Industrial Water Tube (IWT) type units. IWT type of boilers are
basically the same general type of units as presently installed in the plant for existing
Boilers #1, #2, #4 & #5.

IWT type boilers generally come in two different configurations: A-style and D-style. This
refers to the shape of the steam drums and connecting water tubes from the lower to the
upper drum. A-style boilers have center drums, with water tube risers branching out on
both sides, left and right, basically forming the letter “A” when facing the boiler. D-style
have drums located on one side, with the tubes connecting from the upper and lower
drums branching out to one side, rising vertically, and back again, forming the letter “D".

For the EWU Boiler Replacement project a D-style boiler is recommended. This is the
same configuration as existing Boiler #5, as well as several of the older existing boilers.
See Fig. 4.

D-STYLE

|i ' ‘ H|: H ! H ‘ i The D-style s 114 crntiane water-cooled furnace, reducing costly, time-constiming,

i [ . : annual maintenance. The burner throat and the front and rear walls are welded and refractory
free, utllizing our burner design. D-style boilers can be customized to provide superheated

steam. We offer both single- and dual-slage integral supetheatet w10 with oplional

temperature control over turndown,

(i [ |
Y HHHM 1
o]

Figure 4 — Example D-stvle IWT Boiler Arrangement
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3.3 New Boiler #3 Make and Model

Because of EWU's long and successful relationship working with Cole Industries for both
installation and service work, including the recent boiler plant control upgrade project,
and Cole’s partnership with Cleaver-Brooks, Inc., it is the recommendation of this pre-
design study that the new Boiler #3 be based on available boiler and burner packages as
manufactured Cleaver-Brooks, Inc.

- Cleaver Brooks (manufactured in Georgia and represented locally by Cole Industrial out
of Lynnwood, WA). See Fig. 5.

Figure 5 — Example Cleaver-Brooks IWT Boiler Arrangement

Boiler: For a 40,000 pph rated steam boiler the Cleaver-Brooks Model CBCW-040 is
proposed as the recommended make and model. See Fig. 6.

CBCW Steam Boiler Ratings

10,000 ~ 60,000 Io/hr
| Boller Capacity* | kpph 10 | 20 | 30 a0 50 | 60
| Ratings = MRl =GRRa] (=W [
| Fumace Volume | 279 394 | as2 718 g9 | sm
| Fumace Area | 256 36 | 375 497 548 598
| Evaporstor Surlace Area | w gn | 120 | 1473 | 1a1e | 2058 | 220
Total Huating Surtace f 1150 | 1616 | 1,848 | 2311 | 2599 | 2887 |
Eme\mMﬁmalRMedCapm F s _ ponlinmie | |- i
Light O1l Input - 150¢ Steam® | @PH 86 172 258 | 834 | 430 516
| Natural Gas Input ~ 1504 Steam*  SCFH | 12,040 | 24,080 | 36120 | 48161 | 60,201 | 72,241
| Power Requirements — B0 Hz. 3-Phase
Blower Motor Size: Uncontrotied HP 76 | 15 | 0 40 60 | 75
' 30 pem | owP 75 | 25 | 40 sa | 7 | 125
9 ppr | HP B Consult Factory

Note: Aove infarmation, whig sufficiently accurate for prstmmnany putposes. must ba confirmed for constiucton by submidtals
* Boiler capacty provided m kpph

Input caiculated at nominal 83%: eficency based on 140,000 Brirgal.

Inpur caloutated at nominal B39 eficlency for 1.000 Bru'scf gas content

Figure 6 — Cleaver-Brooks CBCW Boiler Ratings
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Burner: The proposed CBCW boiler comes equipped with a custom engineered, dual-fuel
(gas and oil), high efficiency, low emissions type burner. The forced draft fan assembly is
mounted directly to the top of the burner housing, eliminating the need to find limited floor
area to mount the remote fan and run the ductwork, as was the case with the previous
installation of Boiler #5. See Fig. 7.

System-matched burner
egral b oot o products, ot

L1 its traet 1 Tyl 1 Hl AL XL Pl e o' 5
1 Nt mstitu Pkeat S0 & w N VOC and P -‘%
ernissions are easily oblainable -1

Figure 7 — Cleaver-Brooks CBCW Boiler Ratings

Economizer: The proposed CBCW boiler comes equipped with an integral flue-gas stack
economizer assembly, mounted on a support stand adjacent to the boiler’s furnace
section. Flue Gas Recirculation (FGR) for enhanced emission control is ducted from the
outlet of the economizer, back to be re-burned through the boiler. See Fig. 8.

Advanced heat recovery

The CBCW's custom economizer captures the
waste heat o increase the temperature of the
feedwaler entering the boiler dium, reducing

fuel consumption, overall energy costs and
environmenial impact, This takes energy that would
otherwise be wasled and uses it 1o save you maoney.
it also increase the life and efficiency of the boiler
systemn while reducing your carbon footprint,

Figure 8 — Cleaver-Brooks Integral Stack Economizer
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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.
- Maodification/renovation required to provide operational efficiencies.

EWU CAMPUS INFRASTRUCTURE RENEWAL Page 2
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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 Carrier Model 19 XL 50534 93CP
Water-Cooled, Centrifugal, R-134a
500 Tons
Built 1996

Chiller # 2 Carrier Model 19 XL 50534 93CP
Water-Cooled, Centrifugal, R-134a
500 Tons
Built 1996

Chiller # 3 Carrier Model 19 EX 3133-736DK621 S
Water-Cooled, Centrifugal, R-134a
1,000 Tons
Built 1996

Chiller # 4 Carrier Model 19 EX 3133-736DK621 S
Water-Cooled, Centrifugal, R-134a
1,000 Tons
Built 1996

Chiller# 5 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-freated 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
inline 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 10” 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 10” 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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EXISTING CENTRAL CHILLER PLANT CAPCITY

CHILLER #1 - 500 TONS
CHILLER #2- 500 TONS
CHILLER #3- 1000 TONS
CHILLER #4- 1000 TONS
CHILLER #5- 1000 TONS
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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 handie
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 | & Il 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 around 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 heed 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 tfo 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 ¢onditioned 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 | & |l 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 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.

Proposed Campus Chilled Water System Infrastructure Upgrade

Projects:

Chilled Water System Recommended Project Summary List

Project Title Description ROM Budget Price
No.
CP Chiller Plant
CP-1 Add Chiller Plant New 2000 ton water-cooled centrifugal $3,600,000
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 $300,000
Chilled Water Pumps | chilled water pumps (campus supply)
with hew VFD driven pumps, with flow
and head capacity to handle future
loads.
CP-3 Install VFDs on Chiller | Retrofit existing 1000 ton chillers and $1,000,000
Compressors & on cooling towers with VFD drives and
Cooling Towers upgrade controls to improve plant
efficiency.
CP4 Install 2 New Energy Replace (2) aging 500 ton cooling $500,000
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” $1,000,000
Portion of the 12" west side campus distribution piping
West-Side Chilled with 18" pipe in order to handle future
Water Piping 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 resuit 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 Chilfed
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 2072
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 | & Il 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-R0OZ:": 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
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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
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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 10 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
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EWU - Campus Infrastructure Renewal
/%\ m‘ﬂ F!?!S?FENEE%? Proposed Mechanical Upgrades

Budgetary Level Cost Estimates
111172014
MSI 1-01
By: B. Sriow
CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMARY

Budget
CHILLED WATER SYSTEMS Cost
Estimate
Chiller Plant
CP-1: Add Chiller Plant Capacity - 2000 tons $3,600,000
CP-2: Upgrade (3) Campus Chilled Water Pumps $300,000
CP-3: Install VFDs on (3) Chillers and Cooling Towers $1,000,000
CP-4: Replace (2) Aging Cooling Towers with new Towers with VFD Drives $500,000
CHILLER PLANT (CP) - $5,400,000
Chilled Water Distribution
CD-1: Replace Portion of 12" CW Loop Piping with 16" Piping $1,000,000
CHILLED WATER DISTRIBUTION (CD) - $1,000,000
CHILLED WATER SYSTEM TOTAL - $6,400,000
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ﬁ’fz\ MSI ENGINEERS EWU - Campus Infrastructure Renewal
MEULINK STAUFFENBERG,INC. PI‘IIIIBSBII Mgcnanical “mgranes
Budgetary Level Cost Estimates

/2014
MSi# 1-01
By: B. Snow

CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMARY

Unit Quantity $/unit Cost
Chiller Plant (CP)
CP-1: Add Chiller Plant Capacity - 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 chilier pump ea 1 530,000.00 $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 1 $25,000.00 $25,000
Chiller Plant Addition HVAC & Ventilation lot 1 $50,000.00 $50,000
Chiller Plant Addition Plumbing lot 1 $25,000.00 $25,000
Test & Balance, Start-up & Commissioning lot 1 $50,000.00 550,000
Mis. Modifications lot 1 $15,000.00 $15,000
Electrical Upgrades for Chiller Plant Addition lot 1 $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: Upgrade (3) Campus Chilled Water Pumps

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
% 16 Design Contigency $36,000
% 10 G.C. OH&P $24,000
CP-2 - TOTAL $300,000

CP-3: Install VFDs on (3) 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 1 $25,000.00 $25,000
Misc. ea 1 $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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ﬁ'{\ MSI ENGINEERS EWU - Campus Infrastructure Renewal
‘ MEULINK STAUFFENBERG,INC. P'onnseu Mecllallil:al “nurades
Budgetary ievel Cost Estimates

1201
MSI# 101
By: B. Snew

CHILLED WATER SYSTEM - INFRASTRUCTURE UPGRADE BUDGET SUMMARY

Unit Quantity $/unit Cost
Chilled Water Distribution (CD)
CD-1: Replace Portion of 12" CW Loop Piping with 16" Piping
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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EWU Mission Statement:

Eastern Washington
University is a student-
centered, regionally based,
comprehensive university. lts
campus is located in Cheney,
within the Spokane
metropolitan area, with
additional learning centers in
the region and elsewhere in
Washington State. Its mission
is to prepare broadly
educated, technologically
proficient, and highly
productive citizens to attain
meaningful careers, to enjoy
enriched lives, and to make
contributions to a culturally

diverse society.

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

1.0 PURPOSE OF REPORT

A safe, reliable and efficient energy production and distribution utility
system is critical to the fundamental mission of Eastern Washington

University (EWU).

In order to assure a reliable source of campus-wide chilled water
production and delivery for well in to the future, this report sets out to
answer the following two fundamental questions:

1. How big does the chiller plant need to be?
2. What does the future chiller plant look like?

The heart of the existing central campus chilled water plant, located at the
Rozell Physical Plant facility, is starting to show its age a bit, most of the
equipment is over twenty years old, and the ongoing growth of the campus
is beginning to strain the plant’s cooling capacity. Plans for near term
campus growth, including the new Inter-disciplinary Science Center (ISC),
as well as planned classroom building upgrades and residence hall
replacements, will stretch the campus cooling loads beyond the plant’s
present capacity.
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Rozell Central Plant

Constructed in 1967

Chiller Plant Upgraded in
1996

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

Therefore, the most immediate need of this report is to evaluate the
cooling load growth trends for the near future, and then figure out what
is the “right size” for the chiller plant capacity (i.e. answering how big it
needs to be).

Figuring out how big the chiller plant needs to be is really the easy part,
since future campus growth trends, and planned construction projects,
are fairly predictable based on the May 2014 Comprehensive Campus
Master Plan (CCMP) prepared by mahlum.

The more difficult part of this report is answering fundamental question
#2; “What does the future chiller plant look like?”

Shawn King, EWU’s Associate Vice President of Facilities and
Planning, has challenged the design team to review a broad range of
alternative chiller plant designs, technologies, configurations, and
strategies to come up with ideas for optimizing the operations and
efficiency of the future central chiller plant, in the most cost effective
manner.

This is a big challenge, since, in addition to figuring out what a future
conventional chiller plant should look like, it also involves looking at
several unconventional or hybrid cooling systems, such as;

- Co-Generation opportunities, so called Combined Heat & Power
systems (CHP).

- Steam powered cooling using the Rozell boilers as the energy source.

- Ground-source cooling and/or heat pumps, using the campus
aquifer/wells as an energy source.

- Thermal Energy Storage (TES) systems (chilled water storage tanks).

Therefore, the primary goal of this report is to evaluate each of the above
alternative cooling technologies, along with more conventional chiller
plant approaches, to come up with the ideal future growth and
configuration model for EWU’s central chiller plant (i.e. answering what
it looks like).
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Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

The ultimate result of this evaluation will be to determine the scope and
budget, for the follow up design and construction work for the FY 2016-
2017 Chilled Water Capacity Upgrade project (AE-1484), which will
implement the recommendations of this report.
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Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

2.0 EXECUTIVE SUMMARY

The results and recommendations of this Pre-Design Report, the goal of
which is to determine the capacity (“How big should it be?”) and
configuration (“What should it look like?””) of the future Rozell Central
Campus Chiller Plant, are summarized as follows.

Chiller Plant Capacity

After developing several likely versions of potential campus
building/cooling load growth models, based primarily on the 2074
Campus Master Plan, predictions for the next 10 year block of time,
indicate the need to provide approximately 1,000 tons of additional
cooling capacity at the Rozell chiller plant.

1,000 Ton Magnetic Chiller Plant Configuration
Bearing Chiller

In order to provide the recommended added cooling capacity at the Rozell
chiller plant, three (3) alternative (options) configurations were studied.
The three options studied are as follows:

- Option A — Upgrade Chillers In-Place «¢— CHOSEN 0 FION
- Option B — Repurpose the Fab Shop /D

———Option-€—New-Chiller Plant-Addition—==Recommended-Option—
Of these three alternatives considered, it is the recommendation of this

sreport-that-Option-C—New-Chiller Plant-Additien, be selected for

implementation.

Option C — New Chiller Plant Addition, provides a good balance between
costs and enhancements/opportunities to improve the chiller plant’s layout
and operations. Because the existing layout of the chiller plant is fairly
crowded, and the piping network is complex and confusing, plant
operations are difficult to optimize or improve. There is just not enough

Cptign €= space to simplify and consolidate the complex piping network. This
New Chiller Plant results in unnecessary cross-over piping, multiple manual change-over
Addition valves, and other “old school” configurations, such as providing

individual, dedicated pumps for each chiller, rather than being simplified
with common, shared manifolded pumps. By implementing Option C,
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Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

new plant space becomes available, not only to house the added new
chiller equipment, but also sets up the space to provide for new common
pumping manifolds, that can be eventually migrated to the older chillers as
they are replaced over time as they wear out. In the end this would result
in a better organized, less complex, and operationally friendlier chiller
plant to understand and use.

Option A — Upgrade Chillers In-Place, has the lowest construction costs,

and also provides a reasonable method to upgrade capacity inside the

existing Rozell footprint, however, it does not really provide a good
opportunity to improve/optimize the plant’s layout and operations, and
will, in the end, simply be newer version of the same old plant.

Option B — Repurpose the Fab Shop, although not as crowded as Option
A, the end result would be a plant that is a bit chopped up and
disconnected from a layout and operational standpoint. Even though this
option does not require the Rozell building to grow, it does require a fairly
costly new Fabrication Shop to be constructed off-site, in order to free up
the space inside Rozell for the new chillers. In the end, this option would
be not only more expensive than the preferred Option C, building a brand
new plant addition, but the final layout and configuration would still be
somewhat of a compromise and it would not provide the ideal set up for
improving the long term layout and operational efficiency of the plant.

Chiller Plant Operations & Efficiencies

Because of the inherent nature of the existing Rozell central chiller plant’s
design, being that it is already utilizing fairly efficient, but older, water-
cooled centrifugal chillers and open-type induced draft cooling towers, the
operating energy efficiency is already fairly good compared to campuses
that use either distributed chillers at each building, or alternative air-
cooled type chiller plants. Chiller plant cost studies prepared previously
by MSI Engineers, indicate an overall chiller plant operational efficiency
of around 0.80 kW per ton. This is not too bad for an older plant, and is

clearly superior to air-cooled plants that operate closer to 1.50 kW per ton.

However, there is some room for improvement available with the
implementation of the Chiller Capacity Upgrades recommended here.
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Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

With the proposed installation of newer, more efficient chillers with
variable frequency drive (VFD) compressors, new campus chilled water
distribution pumps with VFD motors, new cooling towers with VFD fans,
and operational efficiency improvements possible using updated BAS
controls and strategies, as well as using shared, manifolded pumping
schemes, the overall chiller plant efficiency can be improved. As a point
of reference, the campus chilled water systems at nearby WSU operate at
around 0.60 kW per ton, using many of the optimization strategies and
systems proposed here, including a chilled water system thermal storage
tank (see below).

Alternative Cooling Plant Technology Options

As part of this Chiller Plant Capacity Upgrade study, several alternative
chiller plant technologies were reviewed for feasibility and/or economic
viability, including the following systems;

- Co-Generation Systems / Combined Heat & Power (CHP) Systems
- Steam Powered Cooling

Ground Source Cooling

Thermal Energy Storage (TES) Systems

Because of this region’s relatively inexpensive electric and gas utility
rates, the various possible alternative cooling technologies studied, do not
have favorable economic outlooks in terms of return on investment or
payback. Either the amount of potential energy savings is relatively small
compared to the large capital investments (TES systems), or, in the case
of both Co-Gen (CHP) and Steam Powered Cooling, the cost of using
alternative fuels actually ends up being negative, meaning no savings at
all, but huge capital costs.

Of the several alternative technologies studies, the only potentially viable
candidate is the Thermal Energy Storage (TES) system, or, in other
words, a large chilled water storage (buffer) tank. While the installation
of a large chilled water thermal storage tank, probably in the 1.0 million
gallon size range, only provides a small reduction in potential electric kW
demand charges (not nearly enough to “pay for itself™), there are several
operational benefits to the chiller plant that make the installation of a TES
storage tank appealing.
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1.0 Million Gallon
Thermal Storage Tank
Perspective View

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

In addition to operational benefits, the installation of a large chilled
water system thermal storage tank has the effect of adding new
“apparent” plant capacity, in the form of a “battery”, that can be viewed
the same as buying another chiller (and cooling tower and pumps), but
without the added maintenance issues.

The decision to install a large TES thermal storage tank is probably as
much a philosophical issue as it is a technological issue, since the real
operational enhancements are somewhat subjective, and plant operator
buy-in will be important to the success of the system, since a new way of
doing things will be necessary. There is also a certain degree of being
seen as more “Green” and/or “Sustainable” with the installation of a
thermal storage tank, that may play in to the decision making process as
it relates to Eastern’s student body and faculty’s perceptions.

It is the recommendation of this report that the installation of a TES
thermal storage tank be strongly considered for design and
installation in the near future, cither as a substitute for replacing aging
existing chillers, or as a supplement to increase the chiller plant’s
“apparent” capacity, without having to purchase new chillers and
auxiliaries.

Campus Chilled Water Piping Distribution Network

A review of the existing EWU campus chilled water distribution piping
network indicates that, for the most part, the existing size and capacity of
the utility tunnel piping can readily support the planned building growth
(added cooling flows) for the next 20 years.

As reported previously in MSI Engineer’s Chilled Water System
Evaluation, July 2014, the existing 12” chilled water lines that run from
the Rozell plant, down Washington Street, to the HPE branch take-off,
are marginally sized for the existing lateral flow rates, which will
become even more challenged in the future as loads grow. As such, it is
the recommendation of this report that this section of 12” chilled
water distribution piping be programmed for replacement with 16”
piping in the near future.
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A review of the piping network within the Rozell chiller plant also
indicates that as campus flow capacity is added over time, much of the
existing main, combined supply and return lines will be undersized for the
future flow, and will be candidates for replacement/upsizing under the
several proposed plant upgrade options indicated above.

Campus Chilled Water Supply Pumps: Analysis of the campus chilled
water distribution demands under diversified flow conditions, indicates
that the existing campus chilled water pumps appear to already be a bit
undersized for current “peak” flow demands, and will be definitely
undersized in the near future as more campus cooling loads come on-line.
In addition, since only one of these pumps has a variable frequency drive
(VFD) for flow modulation and optimization, the present configuration is
not optimized from an energy efficiency standpoint. Therefore, as part of
the Chiller Plant Capacity Upgrade work, all three of these pumps should
be replaced with larger capacity, energy efficient pumps with VFD
motors.

Project Cost Analysis

For budget costing purposes, each of the above three (3) chiller plant
upgrade options were split it to two additional sub-categories, in order to
assist further with project fund allocation decisions. Each option was
priced as either a 1,000 ton added capacity scheme (as recommended), or,
as a somewhat larger, more conservative, 1,500 ton added capacity
scheme.

Overall budget prices for the various options ranged from a low of $4.8
million to a high of $8.3 million.

The budget prices for the recommended Option C — New Plant
Addition, range from $6.2 million to $7.1 million, depending upon type
and chiller capacity finally selected and the amount of contingency to be
allowed for.
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EWU - ROZELL CHILLER PLANT UPGRADE OPTIONS

EWU - Chilled OPTION- | OPTION- OPTION- | OPTION-
Water Capacity A1 A2 OPTION- | OPTION - ct c2
Upgrade Upgrade B1 B2 New Chiller | New Chiller
:‘%Eg% 4 Chillers in | Chillers In Repurpose | Repurpose Plant Plant
e Place Place Fab Shop Fab Shop Addition Addition
(Add 1,000 | (Add 1,500 (Add 1,000 (Add 1,500 (Add 1,000 (Add 1,500
Tons) Tons) Tons) Tons) Tons) Tons)
Rozell Chiller
Plant Upgrade:
$ $ $ $ $ $
1) Chiller Plant Uparade | 5,054,245 5,451,027 4,634,081 5,217,029 6,419,699 6,886,548
2) New, Relocated $ $ $ $ $ $
Fabrication Shop - - 2,768,946 2,768,946 - -
$ $ $ $ $ $
3) Total Project Cost 5,054,245 5,451,027 7,403,027 7,985,975 6,419,699 6,886,548
Probable Cost
Range ($500K $4.8Mto | $5.2Mto $7.2M to $7.7M to $6.2M to $6.6M to
spread) $5.3M $5.7M $7.7M $8.3M $6.7M $7.1M
All costs include:
- 15% G.C. Profit
- 15% Design Contingency
- 9% Sales Tax
- 12% A/E Fees
Possible Project Enhancements/Alternates as Funds may Allow:
A. Upgrade Chiller Plant BAS System (from Delta to ATS/Alerton). $300K to $500K.
B. Install Improved Waterside Economizer on Chiller Plant: $750K to $950K.

C. Upsize Washington Street Chilled Water Line (12” to 16™):
D. 1.0 MG Thermal Storage Tank:

$1.2M to $1.5M.
$3.5M to $4.5M.
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Project Funding. Implementation and Schedule
Funding:

The Chiller Plant Capacity Upgrade recommendations contained in this
Pre-Design Report, are intended to be implemented as an FY 2017
construction project, using the funds provided by the State Legislature
under the EWU Infrastructure Renewal I project. The total appropriated
funding amount was $9.949.000.

The funds provided under this appropriation are also earmarked to provide
construction dollars for the following other EWU Campus Infrastructure
Renewal projects, which will impact how much funding is left over for the
chiller plant upgrade project recommended by this report.

- Chiller Plant Capacity Upgrade — Option C: $6.2M to $7.1M

- New Utility Tunnel Services — PUB to ISC: $1.2M to $1.5M
(Based on MSI Engineers New ISC Building Energy Utility Services Study, June 9. 2016)

- Electrical Capacity Upgrade Project (AE-1483): $ TBD
(Scope and Budget pricing being developed by NAC Engineers)

Construction Delivery Method:

It is anticipated that the Chiller Plant Capacity Upgrade project proposed
by this report, will be implemented using the traditional Design — Bid —
Build Format.

Construction Documents for competitive public bidding, will be prepared
by MSI Engineers and their select consultants, as a follow-up to this study.
Following the public bid period, the qualified low-bid contractor will be
selected and a State of WA Construction Contract will be executed for this
work.
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Design and Construction Schedule:

Following EWU’s review of this report and final project scope and budget
determination, MSI Engineers anticipates immediately beginning formal
development of the Construction Documents for a bid package.

The proposed design and construction schedule goal is to have the project
ready for bidding by early spring of 2017, in order to allow the new
construction to happen thru the summer and the fall of 2017. Then, during
the winter of 2017-18, when the plant is off-line, all the new equipment
tie-ins can occur, with new plant start-up & testing in the early spring,
with the new plant fully operational by summer 2018.

Preliminary Design Schedule:
Duration Approx. 7 months - August 2016 to Feb. 2017

1. EWU review Report and determine scope & budget.
2. MSI & Consultants prepare design fees.

3. EWU Review fees and award design contract.

4. Prepare Preliminary (SD/DD) design & cost estimates.
5. Design review.

6. Prepare 50% design documents.

7. Design review.

8. Prepare 95% design documents.

9. Design review.

10. Prepare final Bid Documents.

Bidding & Award Period:
Duration: 1 month — March 2017

Preliminary Construction Schedule:
Duration Approx. 12 months — April 2017 to April 2018

Mobilization, submittals & procurement.
Construction.

Start-up & Commissioning.

Project Closeout.

W=

New Chiller Plant on-line and fully operational for summer 2018.
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Next Steps

It is recommended that upon receipt and initial overview of this report,
that EWU’ facility staff and MSI’s design team members, all sit down
together in order to discuss and review the several aspects and
recommendations, so that all the interested parties and stake holders have
a clear understanding of the proposed options. This will be the quickest
way to boil down the various involved technical aspects to a clearer
picture, thereby allowing the decision makers to focus on selecting the
final design and construction scope for this project moving forward.
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3.0 EVALUATION SCOPE & METHODOLOGY

This evaluation of the existing central campus chiller plant involves the
following primary subjects.

1) Existing Chiller Plant - Capacity, operation and performance of the
existing chiller plant. Review of existing equipment condition, life
expectancy, efficiency and opportunities for enhancements.

2) Cooling I.oad Growth Models - Campus cooling load growth
prediction models and future chilled water production requirements.

3) Conventional Chiller Plant Capacity & Configuration -
Recommendations for conventional chiller plant capacity upgrades and
long term scenarios for replacing/modernizing aging plant equipment.

4) Rozell Physical Plant Space Evaluation - Review of the Rozell
Physical Plant space requirements and availability for future chiller
plant growth. This includes evaluations for relocating the existing
Fabrication Shop to a separate (new) facility and repurposing this area
for plant space, as well as options for constructing a new chiller plant
addition to Rozell.

5) Campus Chilled Water Distribution Infrastructure Network - Review
of the existing campus chilled water distribution piping infrastructure
network to handle future campus cooling loads:

6) Alternative Cooling Plant Technologies — Analysis and economics of
alternative unconventional cooling plant technologies and/or hybrid
systems.

7) Electrical Power System Capacity Evaluation — Review the capacity
and configuration of the existing Rozell electrical distribution system
as is relates to the schemes for future plant growth.

8) Cost Estimates & Budgets — Develop budget level cost estimates for
the various chiller plant upgrade alternatives, and forecast probably
budget costs for recommended future chilled water system upgrades
and replacement of aging equipment.

9) Implementation Requirements — Develop design and construction
schedules for implementation of the proposed upgrade project for the
2017-18 timeline. Discuss project delivery considerations.

Page 20



Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

10537 GPM 16537 GPM
16 FT

ch:-l. cwaJiI

HISTORIC PEAX LOAD = 3000 TONS

S84°F

it W1
i | G

[y e i—‘

EWU - CHILLER PLANT - EXISTING CHILLED WATER FLOW DIAGRAM - SIMPLIFIED




HISTORIC PEAK LOAD = 3000 TONS

FPS

F e oPM 18" GPM rrs
— ot FPS F F M_GPM
DECOUPLERLINEJH +o el oM
EAY CAMPLE 44°F o | (s::ls o
o |y a' .
1 GPM.
CWPE-2
] Gvg‘ﬁm_. 1% SOURCE TgAszFER
aPM %) FPs oPM GPM PM &
0 e £ G
| L) > [I7==]
c::; (G:F?- WP-2 bad
—_— SOURCE
I.. GF'.M GPM
¥
(G?\ﬁcmﬁ 18° oo TM -+ 1
18 &
GPM . GPM
BACKPRESSURE VALVE
erm ¥
F
PLANT CAPACITY B
CHILLER 1 -500 TONS GP ML T = -
CHILLER 2 - 500 TONS —
CHILLER 3 - 1000 TONS o
CHILLER 4 - 1000 TONS GPM
CHILLER 5 - 1000 TONS »

TOTAL = 4000 TONS

a4°F

xy

10

GPM

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

172 0
FPS FPS
0 10"
M TP GPM
_ﬁmns4 ,1::»/4#54 %HFH

FPs

T

EWU - CHILLER PLANT - EXISTING CHILLED WATER FLOW DIAGRAM

Page 28



Chiller Plant Capacity Upgrade
Pre-Design Report

_ Eastern Washington University

"
1=
&
8
© BTWH P 10"
SOURCE TRANSFER 20144 GPM -
0GPM 0 GPM v GPM
o 1507 GPM 122 FP8
F iF = FTa . FT, 2014.1GPM 1o
B GDP-{ GoP-2
-3 °F 140°F
HX-2
100 1o
& 0144GPM, . GPM | 3014.1GPM
0 BTUH 52 FTm M F e 32 Flaa
SOURCE TRANSFER
P 0GPM 0 GPM o
o ME coP-2 CiFd coRs
< R
1507GPM 9 - &
7F: 140°F 10
HX-A B o
3 —b—
°F,
T BTUM
 BvieeMm
. 4% -1 LOAD
50141 GPM
o
- 12.0FPS

10"

20141 GPM 12000000 BTWH 3014.1 GPM

129FPS 1000 TONS 12.9FPS

1095.3 GPM
1200007 BTOR 12000000 BTL
1995, GPY ¥ 1000 TONS!
“F 10053 GPM
CH LOAD™*

EWU - CHILLER PLANT - EXISTING CONDENSER WATER FLOW DIAGRAM

Page 29



¢

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

4.8 — Chiller Plant Layout and Configuration

The natural evolution of campus growth, modemization and additions to
the Rozell Physical Plant have resulted in a chiller plant equipment layout
and piping configuration that is frankly a bit complex, confusing and
crowded. This is particularly true in the pump gallery area of the original
basement, where ten (10) chiller duty pumps and three (3) campus
distribution pumps compete for space with two (2) plate & frame free
cooling heat exchangers, electrical gear, conduits, and a complex web of
overhead piping.

Good color coding, labels and flow arrows help make sense of all this
piping spaghetti, and the plant operators use a clever system of red &
green ribbon tape to help identify which valves are open and which valves
are closed. The relatively low floor-to-floor heights (14 feet) in the Rozell
plant make the complex stacking of piping inevitable, but not ideal.

The five (5) water-cooled chillers are located in the adjacent 1996 plant
addition, and are organized with reasonable service clearances and good
tube pull and cleaning areas. The overhead piping in this area is less
complex than in the adjacent pump gallery.

Perhaps the biggest challenge to the chiller gallery is the lack of planning
or access for future chiller removal and replacement/upgrades. There are
no large overhead doors or windows available for such purpose. Although
a 10 ft x 10 ft removable panel was originally installed in the outside wall
during the 1996 expansion, this opening was located in a spot to allow
only for the installation of Chiller #5, which now blocks access to this
panel for every other unit in the plant. Phased replacement of chillers in
the future will be complicated by this general lack of past foresight to
provide such equipment removal access measures.

All five (5) cooling towers are situation in a row on the roof of the original
Rozell plant office areas. This is a good location for the towers since they
are easily accessible from the boiler plant access stairs, are somewhat
visually screened by the higher adjacent boiler room gallery space, and are
hydraulically in a good position being elevated well above the chiller
condenser level. The degree to which the existing roof structure can
handle more or larger cooling towers for the future is addressed later in
this report.
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4.9 — Equipment Age and Condition

The Rozell Central Chiller Plant underwent a major expansion and
modernization in 1996. Therefore most of the major plant equipment,
chillers, cooling towers, pumps, piping, valves, controls, etc. are around
20 years old. The notable exception being the original 500 ton cooling
towers #1 & #2, which are approaching 50 years old, and cooling tower
#3, which was replaced in 2003, making it only 13 years old.

Most of the chiller plant equipment is in fairly good shape and appears to
have been well maintained over the years. Because the plant only
operates about half the year, there is plenty of time and opportunity to do
preventative maintenance and annual overhauls. That said, at 20 years
old, most of the plant equipment is beginning to show its age a bit, and is
starting to require more frequent and more costly upkeep.

The two (2) original chiller plant cooling towers (#1 & #2), while having
been maintained in relatively good condition over the years, are basically
at the end of their life expectancy and their capacity/efficiencies levels
have been degraded by a certain degree.

The chilled plant piping, valves, insulation and auxiliary equipment are in
good condition and show no signs of serious leaks or deterioration.
Water treatment programs are being well kept, which helps maintain
good plant operation and extends the life of the equipment.

4.10 — Plant Equipment Life Expectancy

Except for the two older original cooling towers, the existing chiller plant
equipment, chillers, cooling towers, pumps, piping and auxiliaries are in
good shape and should be reliable and reasonably efficient for another 5
to 10 years. The older, original cooling towers #1 and #2, are
recommended for replacement and modernization as discussed later in
this report.

That said, because most of the equipment was installed at about the same
time in 1996, it is reasonable to expect that they will all begin to wear out
at more or less the same time. If this were to happen, not only would it
have a major negative impact to the operation and capacity of the chiller
plant in the future, the sudden and extreme cost to modernize most of the
chiller plant at one time would be painful and expensive. To avoid the
probability of such a chaotic event from happening in the future, this
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report recommends that a phased replacement and modernization of the
existing chiller plant equipment be budgeted for and implemented,
starting within the next few years. This will be discussed future later in
this report where chiller plant growth options are discussed.

4.11 Existing Chiller Plant Efficiency

The configuration of the existing Rozell central chiller plant makes it
already inherently energy efficient from a cooling plant standpoint. This
is because the use of multiple large tonnage water-cooler chillers,
combined with open type draw-thru cooling towers, generally provides
the lowest (best) kW per Ton energy consumption profile, especially
when compared against alternative large air-cooled type chillers or
distributed small capacity chillers spread throughout the campus. Also,
the use of variable speed drives (VFDs) and 2-speed motors on many of
the plants pumps provides for additional operational energy efficiency.

According to available utility billing data and chiller run-log data that
was compiled for the 2014 cooling season, the overall Rozell central
chiller plant average seasonal production efficiency worked out to about
0.80 kW per Ton. This compares favorably against conventional air-
cooled chiller plants, which operate in the 1.20 to 1.50 kW per Ton
range. By point of comparison, the central chilled water plant(s) at WSU
in Pullman reported an overall average efficiency of about 0.60 kW per
Ton for 2013, which makes sense, because they have spent a lot of time
over the years optimizing their plants performance with high efficiency
chillers, VFDs and the use of a large thermal energy storage (TES) tank.

That said, based on an approximate overall plant efficiency of 0.80 kW
per Ton, and realizing that the most of the equipment is about 20 years
old and does not possess the most current technology, such as VFD
drives or magnetic bearings, there are clearly opportunities for
improvement in the plant’s operating efficiency.
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5.6 — Summary & Recommendations - EWU Chiller Plant Cooling
Load Predictions & Capacity Requirements

As can be seen from the several cooling load growth prediction charts
above, the “right size” for the future chiller plant capacity more or less
boils down to how conservative of a value should be used for the
campus-wide cooling load diversity; 55% as historical data suggests, or
a more conservative value of 65% (less campus load diversity)?

Based on the above campus growth projections, the amount of chiller
plant capacity required in the near term, between now and 10 years in to
the future, is in the range of 1,000 tons to 1,500 tons, while still
maintaining the plant’s N+1 reserve capacity.

Simply from an added capacity standpoint, it is obvious that installing
more capacity now, 1,500 tons (based on 65% diversity) rather than
1,000 tons (based on 55% diversity), provides more growth potential for
a longer time in to the future, and also allows for the natural difficulties
in accurately predicting actual campus growth rates, as well as trying to
determine true system turn-down diversity. Installing 1,500 tons of
added cooling capacity is the more conservative approach and covers
the various unknowns inherent to predicting the future.

However, that said, the presumed need to install enough cooling
capacity to handle the few rarely occurring “design days”, when cooling
loads are at their annual peak, and still allowing for full N+1 spare
(1,000 tons) plant capacity, may, in fact, be unnecessarily too
conservative of an approach, as discussed below.

- Known Growth vs. Peak Load:

The near term (next several years) likely campus cooling load increase
is primarily to due to the planned new ISC building. The anticipated
load for this building is about 500 tons. Adding this predicted load to
the historic campus peak cooling load of about 3,000 tons, totals 3,500
tons. With a proposed upgraded plant capacity of 1,000 more tons, the
new plant capacity would be 5,000 total tons, or 4,000 available tons,
with N+1 maintained. In this case, there would still be a comfortable
500 tons of “spare” new capacity for additional campus growth (new
dorms, CEB addition, etc.) for the foreseeable future. By this view, a
1,000 ton new chiller should be more than adequate, compared to the
more conservative forecast methods that suggest 1,500 tons growth.

Page 47



% of Time at Load

18.00%

16.00%

14.00%

12.00%

10.00%

8.00%

6.00!

®

4.00%

2.00%

0.00%

Chiller Plant Capacity Upgrade
Pre-Design Report

Eastern Washington University

- N+1 Chiller Capacity Buffer:

All of the above growth prediction models are predicated on the idea of an
N+1 plant capacity, allowing for one 1,000 ton chiller to be off-line for
maintenance, and hence unavailable for cooling duty. However, in
practice, this is not necessarily the case, and as long as the stand-by N+1
chiller is healthy, it can be pressed in to service for those rare peak cooling
days. So, in reality, most of the time the chiller plant will always have an
extra 1,000 ton capacity in reserve, above and beyond what is being
allowed for in planning purposes.

- Peak Load Rarity:

Based on long term historic weather data for Cheney, the frequency and
duration of peak design day temperature conditions is extremely rare,
occurring less than 0.5% of the time. Even when applying the more
conservative growth predictions to historic weather data trends, the vast
majority of the time, around 97% of the cooling season, the future plant
cooling load will be less than 3,600 tons, which is 400 tons below the
“available” 4,000 ton capacity (with 1,000 tons at N+1 standby).

Future Chilter Plant Output/Load Profile

0 400 800 1200 1600 2000 3200 3600 4000 4400 4800 5200 5600

Chiller Plant Ltoad/Output - Tons
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- Impact to Campus Air Conditioning Fairly Limited:

Even in the event of an unusually long hot spell, with extreme temperature
spikes, it is normal practice, and good economics, not to oversize systems
for those very rare occurrences. Although in these instances it might
happen that internal space temperatures in some of the campus buildings
might begin to rise, as system cooling capacity is tapped out, it would
certainly not be unexpected to the occupants, or unusual if a heat wave
was occurring, and some amount of occupant discomfort/complaints
would be naturally anticipated in these events. The degree to which such a
rare occurrence would become a real problem, rather than simply a
passing transient to be tolerated, is difficult to predict and clearly a
subjective issue beyond the judgment of this report.

However, as a matter of perspective, such a transient heat wave event,
with the cooling plant capacity maxed out, might create conditions similar
to those times that already happen when unexpected warm spells occur in
the spring or fall, when the central cooling plant is completely shut-down,
and the entire campus is without cooling for some uncomfortable amount
of time.

- Future Plant Capacity Increase Opportunity:

In the event that the campus cooling load growth trajectory proves to be
greater than predicted, or the amount of load diversity is less than
expected, more central plant cooling capacity will obviously be required at
some point, sooner rather than later. Perhaps the simplest way to add
more capacity to the chiller plant is to replace one, or both, of the existing,
aging, 500 ton chillers, with larger chillers, probably in the 1,000 ton
range each. This solution to adding capacity in-place, achieves a twofer: it
replaces older equipment with new and provides more capacity at the
same time. Replacing both 500 ton chillers with 1,000 ton chillers each
would net an extra 1,000 tons new capacity to the plant. Obviously the
auxiliaries such as the pumps and cooling towers would also have to be
replaced/upsized at the same time.

Chiller Plant Capacity Increase Recommendation:

In view of the above analysis and considerations, it is the recommendation
of this evaluation that the “right size” for the chiller plant capacity
upgrade is 1,000 tons.
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6.1 - Option A — Upgrade Chillers In-Place:

In order to avoid the added expense of a new chiller plant addition, or the
disruption and cost to expand into, and relocate, the Fabrication Shop, this
option was considered as the logical starting point for upgrading the
existing chiller plant capacity.

The main idea with this option is to replace the two (2) existing 500 ton
chillers with two (2) new, larger tonnage chillers, giving the plant a net
increase of 1,000 to 1,500 tons added capacity.

Because the design of modern chillers is more compact for the same, or
even larger, tonnages than older chillers, it is feasible to install more
capacity in the same footprint as the existing, smaller capacity chillers.
This, therefore, allows for the opportunity to replace the plant’s two (2)
aging 500 ton chillers, with larger, 1,000 or 1,500 ton chillers.
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Option A — Upgrade Chillers In-Place — Implementation Requirements:

- Installation of new access opening/overhead door; in wall of existing
chiller plant to allow removal/replacement of equipment.

- Removal of two (2) existing 500 ton chillers.

- Removal of two (2) existing 500 ton cooling towers.

- Removal of associated four (4) existing chiller and tower pumps.

- Removal of existing three (3) campus distribution pumps.

- Option A-1: Installation of two (2) new 1,000 ton chillers. Net new
plant capacity increase will be 1,000 tons.

- Option A-2: Installation of one (1) new 1,000 ton chiller and one (1)
new 1,500 ton chiller. Net new plant capacity increase will be 1,500
tons.

- Upgrade of roof supports for new cooling towers.

- Option A-1: Installation of two (2) new 1,000 ton cooling towers.

- Option A-2: Installation of one-(1) new 1,000 ton cooling tower and
one (1) new 1,500 ton cooling tower.

- Installation of four (4) new chiller and tower pumps with VFDs for
new chillers.

- Installation of three (3) new campus distribution pumps with VFDs.

- Upgrade of chiller plant Building Automations System controls for
new equipment.

- Upgrade/installation of electrical power to feed the new chiller plant
equipment.

The final configuration of the upgraded chiller plant would be very
similar to the existing plant from an operational standpoint, but with
additional cooling capacity available. Each chiller and cooling tower pair
will be provided with dedicated pumps, identical to the present -
configuration. Because of the added capacity and increased system flow
rates involved, much of the existing plant piping will need to be
replaced/upsized.
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Future Plant Upgrades to Achieve Full 20 Year Capacity:

Under Option A, it is envisioned that over the next several years, that
most, or all, of the remaining existing 1,000 ton chillers and their
auxiliaries (cooling towers, pumps, etc.) would be removed and replaced
with larger, 1,500 ton capacity units. By replacing this older equipment
in a phased manner over time, the plant will not only grow in total
capacity, but will be modernized with new equipment to carry it well in to
the future.

Option A — Uperade Chiller In-Place:

Pros

{
- Does not require costly new plant addition.
- Preserves Fabrication Shop Location/Function.
- Begins process to replace and modernize aging equipment.
- Retains current plant operation configuration and methodology.
- Lowest construction cost option.

Cons

- Does not “modernize” existing complex plant piping arrangement.

- Retains “old school” pumping approach, i.e. dedicated pumps per
chiller/tower. See Option C for description of recommended
manifolded pumping concept.

- Growth within existing plant footprint will increase overhead pipe
crowding due to larger pipe sizes required.

- Provides less equipment redundancy than other options that are
proposing to add more chillers.

- Installation work will create significant disruption to the existing plant.

Option A — Upgrade Chiller In-Place - Budget Price Range:
A-1 (Add 1,000 tons): $4.8M to $5.3M
A-2 (Add 1,500 tons): $5.0M to $5.5M

Page 53



Daikin Single Compressor
Centrifugal Chiller

Daikin Dual Compressor
Centrifugal Chiller

York Single Compressor
Centrifugal Chiller

York Magnetic Bearing
Chiller

Chiller Plant Capacity Upgrade
- Pre-Design Report

Eastern Washington University

6.4 — Chiller Plant Equipment Options:

The proposed size range for the chiller plant expansion provides a limited
variety of equipment that is worth of consideration for this project.

- Chillers:

For conventional water-cooled chillers in the 1,000 to 1,500 ton size
range, the choice for chiller types is primarily limited to traditional
centrifugal compressor type chillers, similar to what is presently being
used at EWU. Alternative compressor types, such as scroll or screw
chillers, do not really fit this size range.

Within the category of centrifugal chillers there a several variations to
consider, including:

- Single compressor type, with VFD drives.
o Lowest 1% cost.
o Good overall performance & efficiency.
o Conventional design.
- Dual compressor type, with VFD drives.
o Good part load efficiency with ability to turn off one
compressor, but use full size evap. & condensers.
o Compressor redundancy.
- Single compressor type, with magnetic bearings & VFD drives.
o Best performance and efficiency.
o Oil free (improves thermal efficiency).
o Low maintenance — no oil systems, no-compressor bearing
wear & tear.
o Minimal vibration.

All of the above listed chiller types have excellent full load efficiencies in
the 0.57 to 0.53 kW per ton range, and IPLV efficiencies in the 0.43 to
0.31 kW per ton range.
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- Chiller Manufacturers:

There are a number of available area manufacturer’s agents that represent
the major chiller manufacturers, however, based on past experience and
reputation for responsive follow-up, local service and trouble-shooting,
this report recommends limiting the choice for possible chiller
considerations to the following manufacturers:

D Daikin (formerly McQuay) — Agent: Air Reps.*
2) York/JCI — Agent: CMS.
Pricing and performance for several sizes and types of the above

manufacturer’s chillers were used in this report and can be found in the
appendix.

* - Note: Air Reps formerly represented Carrier Corp. chillers. Carrier is
now represented in Eastern Washington by Airefco, which is not
considered very experienced with large tonnage chillers.

- Cooling Towers:

For open cooling tower types there are several possible choices for the
size range in question, but the most efficient style designs are basically
the same as what is currently being utilized, namely the induced draft,
draw-thru cross-flow, propeller fan type. Where space allows, these type
of cooling towers provide the best efficiency with the lowest horsepower
fans. For this project, the cooling tower fans would be provided with
VFD drives for capacity control and part-load energy efficiency.

- Cooling Tower Manufacturers:

Similar to the suggestion above for chillers, there is a limited number of
qualified local area manufacturers/agents that are recommended for
consideration for a project of this magnitude:

1) Baltimore Air Coil (BAC) — Agent: Air Reps.
2) Marley — Agent: CMS.

Pricing and performance for several sizes of the above manufacturer’s
cooling towers were used in this report and can be found in the appendix.
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- Pumps:

There will be a fair number of new circulating pumps required for the
chiller plant upgrade; for campus chilled water distribution, chiller
circulation within the plant and cooling tower/condenser water flow.
Because of the large tonnages involved, especially if shared, manifolded
pumping arrangements are utilized, the expected flow rates will be
significant, in the several thousand GPM range. This will result is
substantial size motor horsepower ranges as well, so it will be important
to select the pump performances carefully, to help with overall chiller
plant efficiencies.

For this project, it is recommended that the presently utilized,
conventional base-mounted style pumps, be replaced (where necessary)
with newer style vertical in-line style pumps. These style of pumps
provide a number of advantages over traditional base-mounted type
pumps:

Space saving footprint.

Simplified installation.

Inherently self-balancing and aligning.

Reduced maintenance. No pump bearings to service.
Minimal vibration.

As an added enhancement to the vertical in-line style pumps, it is also
recommended that each pump be provided with an integral, unit
mounted, variable frequency drive (VFD), with self-sensing technology.
What this means is that each pump’s performance, flow and head, can be
automatically monitored and displayed locally on the VFD controllers,
with built-in control algorithms for various modes, such as constant flow,
constant head, variable flow, soft-start, efc.

- Pump Manufacturers:

There are several reliable area pump manufacturer agents that can be
considered for this project;

- Armstrong Fluid Tech. — Agent: Mechanical Sales.
- Taco — Agent: Suntoya.
- Bell & Gossett — Agent: Columbia Hydronics
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6.5 — Other Chiller Plant Upgrade Considerations:

- HVAC/Ventilation:

- Option A, Replace Chillers In-Place;

The existing chiller plant HVAC and ventilation systems will be reused.
- Option B, Repurpose Fab Shop;

The existing Fab Shop HVAC and ventilation systems will be mostly
removed. A new refrigeration equipment room ventilation system,
consisting of a HVAC unit with 100% outside-air capability, and a purge
exhaust fan, would be provided for both space conditioning and
refrigerant leak evacuation purposes.

- Option C, New Chiller Plant Addition;

An entirely new HVAC and ventilation system would be provided.
Similar to the repurposed Fab Shop system, which would consist of a
HVAC unit with 100% outside air capability, and a purge exhaust fan, to
provide for both space conditioning and refrigerant leak evacuation

purposes.
- BAS Controls/Upgrades:

- Chiller Plant Expansion Controls:

The new Building Automation System (BAS) for the expanded chiller
plant, would probably end up being a bit of a hybrid between the older,
existing Delta based controls presently used to run the chiller plant (as
well as the rest of the Rozell HVAC systems), and a newer,
ATS/Alerton based control system. The ATS/Alerton based system
would be a continued migration towards converting most of the campus
from the old legacy Steafa and Delta platforms, to a more modern and
consistent ATS/Alerton based network.

Having two different automation platforms in place for the chiller plant
would end up being a bit of a hassle for the operators, since there would
be two separate system “protocols” and “looks” to the operator input
graphics. While the actual plant operation can be integrated and
automated between the two platforms using BACnet and other
translation techniques, it would be beneficial in the long term, to convert
the old legacy Delta system to the newer ATS/Alerton system. Having
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the entire chiller plant operation under a single consolidated BAS
system provided by ATS/Alerton, would also allow for the chiller plant
equipment and operations to be integrated in to the campus-wide Energy
Monitoring and Dashboard System that is presently being rolled out at
EWU.

- Upgrade Existing Chiller Plant Delta Controls Option:

Such a recommended upgrade and migration from the Delta based
system to the ATS/Alerton based system, could be considered for the
chiller plant expansion project, either as a Base Bid item if funds allow,
or, perhaps, be priced as an Alternate Bid Item, if adequate funding is
questionable, preserving the option to implement the BAS
upgrade/migration at a later date.

Based on preliminary estimates of the amount and complexity of chiller
plant’s existing Delta control points that would need to be migrated over
to a new Alerton system, the rough order of magnitude price range is
$300K to $500K.
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EASTERN WSHINGTON UNIVERSITY ROZELL CHILLED WATER PLANT EFFICIENCY STUDY

PART 1

KJH ENGINEERING

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 example 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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EASTERN WSHINGTON UNIVERSITY ROZELL CHILLED WATER PLANT EFFICIENCY STUDY

PART 2

PART 3

KJH ENGINEERING

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.

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.

e 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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EASTERN WSHINGTON UNIVERSITY ROZELL CHILLED WATER PLANT EFFICIENCY STUDY
KJH ENGINEERING

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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C-100(2022)

Updated June 2022

Quick Start Guide

GENERAL INFORMATION

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

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

3) The estimating format to develop the maximum allowable construction cost (MACC) is presented in Uniformat II.

4) Form-calculated costs such as A/E Basic Design Service fees and Agency Project Management costs are dependent on other
estimated project costs such as MACC, equipment, etc.

5) Project estimates generated with this tool are not sufficient for budget request submittals to OFM. Use the Capital Budgeting
System to submit capital project budget requests and attach the C-100 form.

6) Contact your assigned OFM Capital Budget Analyst with questions.

OFM Capital Budget Analyst

INSTRUCTIONS

1) Only green cells are available for data entry.

2) Fill in all known cells in the 'Summary' tab prior to moving on to the cost entry tabs A-G.

3) It is recommended, but not required, to fill out cost entry tabs in the following order:

A. Acquisition, C. Construction Contracts, D. Equipment, G. Other Costs, B. Consultant Services, F. Project Management, then E.
Artwork.

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

FORM-CALCULATED COSTS (FEE CALCULATIONS)

1) A/E Basic Design Services: AE Fee % (x) (MACC + Contingency)

2) Design Services Contingency: Contingency % (x) Consultant Services Subtotal

3) Construction Contingency: Contingency % (x) MACC

4) Artwork: 0.5% (x) Total Project Cost

5) Agency Project Management (Greater than S1million): (AE Fee % - 3%) (x) (Acquisition Total + Consultant Services Total + MACC +
Construction Contingency + Other Costs)
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State oF WASHINGTON
AGENCY / INSTITUTION PROJECT COST SUMMARY

Updated June 2022
Agency EASTERN WASHINGTON UNIVERSITY
Project Name Infrastructure Renewal IV
OFM Project Number 40000114

Contact Information

Name Shawn King
Phone Number 509-359-6878
Email sking@ewu.edu

Gross Square Feet
Usable Square Feet
Alt Gross Unit of Measure

Statistics

MACC per Gross Square Foot

Escalated MACC per Gross Square Foot

Space Efficiency A/E Fee Class A
Construction Type Heating and power plan{  A/E Fee Percentage 12.57%
Remodel Yes Projected Life of Asset (Years) 30
Additional Project Details
Procurement Approach GCCM Art Requirement Applies No
Inflation Rate 4.90% Higher Ed Institution Yes
Sales Tax Rate % 8.90% Location Used for Tax Rate Cheney, WA
Contingency Rate 10%
Base Month (Estimate Date) June-22 OFM UFI4# (from FPMT, if available)
Project Administered By Agency
Schedule
Predesign Start October-22 Predesign End December-22
Design Start January-23 Design End June-24
Construction Start August-23 Construction End June-25
Construction Duration 22 Months
Green cells must be filled in by user |
Project Cost Estimate

Total Project $14,695,970 Total Project Escalated $15,799,964

Rounded Escalated Total 515,800,000

Cost Estimate Summary

Acquisition



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

Acquisition Subtotal $0| Acquisition Subtotal Escalated $0|
Consultant Services
Predesign Services S0
Design Phase Services $757,869
Extra Services $278,750
Other Services $324,767
Design Services Contingency $136,139
Consultant Services Subtotal $1,497,525 Consultant Services Subtotal Escalated $1,612,600
Construction

Maximum Allowable Construction Maximum Allowable Construction Cost

Ximu W uct $7,576,746 ximu W uct $8,013,167
Cost (MACC) (MACC) Escalated
GCCM Risk Contingencies $1,782,689 $1,970,763
GCCM Management $1,337,325 $1,478,413
Owner Construction Contingency $757,675 $837,610
Non-Taxable Items SO SO
Sales Tax $1,019,445 Sales Tax Escalated $1,094,696
Construction Subtotal $12,473,879 Construction Subtotal Escalated $13,394,649

Equipment
Equipment $0
Sales Tax SO
Non-Taxable Items SO
Equipment Subtotal 1] Equipment Subtotal Escalated | 1]
Artwork
Artwork Subtotal $78,607| Artwork Subtotal Escalated | $78,607
Agency Project Administration
Proi - .
Agency Project Administration $645,959
Subtotal
DES Additional Services Subtotal SO
Other Project Admin Costs SO
Project Administration Subtotal $645,959 Project Administration Subtotal Escalated $714,108
Other Costs
Other Costs Subtotal $0[  Other Costs Subtotal Escalated S0
Project Cost Estimate

Total Project $14,695,970 Total Project Escalated $15,799,964

Rounded Escalated Total

$15,800,000




Funding Summary

New Approp
Request
Project Cost Funded in Pri
roject tos undedin Frior 2023-2025 2025-2027 Out Years
(Escalated) Biennia
Acquisition
Acquisition Subtotal $0| | | $0
Consultant Services
Consultant Services Subtotal $1,612,600] | | $1,612,600
Construction
Construction Subtotal $13,394,649] | | $13,394,649
Equipment
Equipment Subtotal $0] | I $0
Artwork
Artwork Subtotal $78,607| | | $78,607
Agency Project Administration
Project Administration Subtotal $714,108| | I $714,108
Other Costs
Other Costs Subtotal 30| | | $0
Project Cost Estimate

Total Project $15,799,964 S0 S0 S0 $15,799,964

$15,800,000 S0 S0 S0 $15,800,000

Percentage requested as a new appropriation

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

Insert Row Here

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

Insert Row Here

What is planned with a future appropriation?

Insert Row Here




Cost Estimate Details

Acquisition Costs

Escalation
Item Base Amount Escalated Cost Notes
Factor

Purchase/Lease
Appraisal and Closing
Right of Way
Demolition

Pre-Site Development

Other

Insert Row Here

ACQUISITION TOTAL sofl | nNA | $0

Green cells must be filled in by user |




Cost Estimate Details

Consultant Services

Item Base Amount Escalation Escalated Cost Notes
Factor
1) Pre-Schematic Design Services
Programming/Site Analysis
Environmental Analysis
Predesign Study
Other
Insert Row Here
Sub TOTAL so] | 1.0286 | $0|Escalated to Design Start
2) Construction Documents
A/E Basic Design Services $722,869 69% of A/E Basic Services
Other $35,000
Insert Row Here
Sub TOTAL $757,869 1.0641 | $806,449]Escalated to Mid-Design
3) Extra Services
Civil Design (Above Basic Svcs) $12,500
Geotechnical Investigation
Commissioning $177,250
Site Survey
Testing $89,000
LEED Services
Voice/Data Consultant
Value Engineering
Constructability Review
Environmental Mitigation (EIS)
Landscape Consultant
Other
Insert Row Here
Sub TOTAL $278,750 1.0641 | $296,618|Escalated to Mid-Design
4) Other Services
Bid/Construction/Closeout $324,767 31% of A/E Basic Services
HVAC Balancing
Staffing
Other
Insert Row Here
Sub TOTAL $324,767 1.1055 | $359,031]Escalated to Mid-Const.
5) Design Services Contingency
Design Services Contingency $136,139
Other
Insert Row Here
Sub TOTAL $136,139 1.1055 | $150,502]Escalated to Mid-Const.




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

|Green cells must be filled in by user |




Cost Estimate Details

Construction Contracts

Escalation
Item Base Amount Escalated Cost Notes
Factor

1) Site Work

G10 - Site Preparation

G20 - Site Improvements $1,739,280

G30 - Site Mechanical Utilities $3,274,456
G40 - Site Electrical Utilities $2,563,010
G60 - Other Site Construction

Other

Insert Row Here

Sub TOTAL $7,576,746 1.0576 I $8,013,167

2) Related Project Costs
Offsite Improvements
City Utilities Relocation
Parking Mitigation
Stormwater Retention/Detention

Other

Insert Row Here

Sub TOTAL so] | 1.0576 | $0

3) Facility Construction
A10 - Foundations
A20 - Basement Construction
B10 - Superstructure
B20 - Exterior Closure
B30 - Roofing
C10 - Interior Construction
C20 - Stairs
C30 - Interior Finishes
D10 - Conveying
D20 - Plumbing Systems
D30 - HVAC Systems
D40 - Fire Protection Systems
D50 - Electrical Systems
F10 - Special Construction
F20 - Selective Demolition
General Conditions

Other Direct Cost

Insert Row Here

Sub TOTAL $o] [ 11055 | $0

4) Maximum Allowable Construction Cost
MACC Sub TOTAL| $7,576,746| | $8,013,167|
NA NA per 0




5) GCCM Risk Contingency

GCCM Risk Contingency $1,782,689
Other
Insert Row Here
Sub TOTAL $1,782,689 1.1055 $1,970,763
6) GCCM or Design Build Costs
GCCM Fee $1,337,325
Bid General Conditions
GCCM Preconstruction Services
Other
Insert Row Here
Sub TOTAL $1,337,325 1.1055 $1,478,413
7) Owner Construction Contingency
Allowance for Change Orders $757,675
Other
Insert Row Here
Sub TOTAL $757,675 1.1055 I $837,610
8) Non-Taxable Items
Other
Insert Row Here
Sub TOTAL so] [ 11055 | $0
9) Sales Tax
Sub TOTAL| $1,019,445| | $1,094,696|
CONSTRUCTION CONTRACTS TOTAL| $12,473,879| | $13,394,649|

Green cells must be filled in by user




Cost Estimate Details

Equipment
Escalation
Item Base Amount I Escalated Cost Notes
Factor
1) Equipment
E10 - Equipment
E20 - Furnishings
F10 - Special Construction
Other
Insert Row Here
Sub TOTAL $o] [ 11055 | $0
2) Non Taxable Items
Other
Insert Row Here
Sub TOTAL so] | 1.1055 | $0
3) Sales Tax
Sub TOTAL| sof | sof
EQUIPMENT TOTAL| so| | $o|

Green cells must be filled in by user




Cost Estimate Details

Artwork
Item Base Amount Escalation Escalated Cost Notes
Factor
1) Artwork
Project Artwork %0 0.5% of total p.roject cost for
new construction
0.5% of total project cost for
Higher Ed Artwork $78,607 new and renewal
construction
Other
Insert Row Here
ARTWORK TOTAL $78607] | nNA | $78,607

Green cells must be filled in by user




Cost Estimate Details

Project Management

Item Base Amount Escalation Escalated Cost Notes
Factor
1) Agency Project Management

Agency Project Management $645,959
Additional Services
Other
Insert Row Here

Subtotal of Other S0

PROJECT MANAGEMENT TOTAL $645,959] [ 1.1055 | $714,108]

Green cells must be filled in by user




Cost Estimate Details

Other Costs
Escalation
Item Base Amount I Escalated Cost Notes
Factor
Mitigation Costs
Hazardous Material
Remediation/Removal
Historic and Archeological Mitigation
Other
Insert Row Here
OTHER COSTS TOTAL SO | 1.0576 | SO

Green cells must be filled in by user |




C-100(2022)
Additional Notes

Tab A. Acquisition

Insert Row Here

Tab B. Consultant Services

Insert Row Here

Tab C. Construction Contracts

Insert Row Here

Tab D. Equipment

Insert Row Here

Tab E. Artwork

Insert Row Here

Tab F. Project Management

Insert Row Here

Tab G. Other Costs

Insert Row Here
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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.

L 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.

IL. 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 Sustalnablhty 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 1% 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.

nir

EWU expands opportunities for personal transformation through excellence in learning.
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