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BACKGROUND & TYPICAL DATA

House Bill No. 1 of the 59" Legislature Special Session in December 2005, the impetus for this
study, authorized the appropriation of funds for a condition and needs assessment and energy audit
of K-12 public school facilities within the State of Montana. The timeline required by this legislation
was to have this report completed by no later than July 1, 2008.

Section 1 further identifies data to include, but not be limited to:
o Total square footage
e Percentage of total square footage being utilized for educational programs
e Square footage per student

To accomplish this project within the time allowed and without ongoing operational staff, the State
Architectural & Engineering Division chose to utilize existing resources within the private sector to
complete the majority of the work required for this study.

The Architectural & Engineering Division of the State Department of Administration formally
solicited proposals from qualified firms for the planning and execution of this work and selected,
based on this process, a team of regional and local architectural, engineering, and facility assessment
professionals led by prime consultant DLR Group, Inc. The project was managed out of DLR
Group’s Portland, Oregon office.

DLR Group is a nationally recognized expert in the assessment and design of educational facilities.
They were chosen based on their experience to facilitate and provide the leadership necessary to
maintain the project schedule, budget, and level of quality required for this volume of work. DLR
Group has accomplished over 200 miilion square feet of such assessments and has developed
training methods and protocols for accomplishing these tasks within tight time frames and with
regular consistency between teams. The aggressive schedule was necessary in order to create a
“snapshot in time” of all of the State’s public school facilities. Assessments comparing, for example,
two-year old data with two-month old data, would not have provided the level of consistency
desired for this report.

All site assessments were accomplished within a three-month window. This required:
s 42 field inspectors + 23 support and management personnel
Visits to nearly 2,200 buildings
Watking over 31 million square feet
Driving to 240 towns
Expending in excess of 15,000 hours on site (excluding travel time)
Over another 6,000 hours in preparation, quality control, management, and reporting.
The report and data, if fully printed, is over 30,000 pages
Final costs: 7.6 cents / square foot
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DLR Group utilized, and adapted for this study, the Facility Condition Inventory (FCI) system,
created by Montana State University, as their database tool, for the purposes of maintaining
consistency with other reports generated at the state level and to allow this study to be supported by
a local presence in the future. To further facilitate this goal, DLR Group contracted with local
architectural and engineering consultants to assist in performing the facility assessments. This leaves
behind a framework of teams experienced in accomplishing this type of work. These consultants are
as follows:

Thomas Dean & Hoskins, Inc. (Great Falls, Bozeman, & Kalispell)

HKM Engineering, Inc. (Billings, Bozeman, Butte, Great Falls, Helena, & Miles City)
Stahly Engineering & Associates, Inc. (Helena & Bozeman)

Oz Architects (Missoula)

Consulting Design Solutions, inc. (Manhattan)

J2 Studio Architecture + Design (Bismarck, ND)

Con’eer Engineering, Inc. (Billings)

JGA Architects (energy consumption) (Billings)

The state was divided into three regions as illustrated below:

BISMARCK
ND

% &5 mv_‘- o 4
WESTERN . SN N cenTrAL e EASTERN
REGION \ ‘ g REGION i REGION

VL, W mirara o

PLEASE NOTE: Additional information specific to the data for
each site will be made available as “Read Only” information via a ‘ TOWN
web site in late summer 2008. Interactive versions of the database
will be made available through the State’s A & E Division upon
request from individual Districts interested in updating their * CONSULTANT
LOCALE

VISITED

Facility Condition Inventories, as capital investments are made.
Staff from Montana State University will be available for training
on the use of this system, as discussed later in this report.
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The adaptability of the Facility Condition Inventory (FCI) system was tested by the DLR Group
managers in a series of pre-test inspections conducted December 3-5, 2007 in Helena. The three
test sites chosen were Helena Middle School, Kessler Elementary, and the Helena School District

maintenance facility.

Inspector training was then conducted in Bozeman on January 9 and 10, 2008. Training sites
selected were Longfellow (see below), Whittier, and Emily Dickinson elementary schools. At this
time, back-up inspectors were also trained, such that 42 individual qualified inspectors were placed
in the field at various times during the overall assessment period of January 14, 2008 through April
4, 2008. All team members possessed architectural and / or engineering backgrounds. Again, in
excess of 15,000 hours were spent purely on the field assessment of the facilities.

Each of three regions was assigned a supporting project manager from within DLR Group, and each
region’s assignments were split between six 2-person teams, with back-up and roving inspectors.
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General Building Data Collected

Total Buildings Assessed:
Total Square Footage Assessed:

2,195

31,444,547

Those directly related to the delivery of education*

Buildings:

Square Footage:

1,124 (51%)

28,901,808 (92%)
Total Student Enrollment (day of site visit):
Educational Square Footage / Student:

141,112
205 sf / student

*Buildings included in these numbers are those that contain instructional spaces which are currently directly
used for the delivery of education. Buildings not included in these figures are:
e  District Administration Buildings
e  Maintenance Facilities

e  Storage Buildings

Athletic Out Buildings
Staff Residences
Vacant Buildings

School / Facility Total Total Total Total Total Educational
Type* Buildings Square Academic Academic Student Sq Ft/
Assessed Footage Buildings Sq Ft Enrollment Student

Athletic Facilities 248 907,924 248 907,924

Auditoriums 3 14,545 3 14,545

Elementary Schools 535 14,307,510 535 14,307,510 85,172 168 sf/

(K-8) student

Detached 60 480,428 60 480,428

Classrooms* *

K-12 Schools 53 2,695,900 53 2,695,900 8,987 300 sf/
student

High School 167 9,910,846 167 9,910,846 46,953 211 sf/
student

Teaching Labs*** 11 35,007 11 35,007

Vocational 47 549,648 47 549,648

School* * **

Offices 58 370,000

Maintenance / Shops 86 328,086

Residences 133 208,952

Storage & Out Bldgs 769 1,392,409

Other and Vacants 25 243,292

Total 2,195 31,444,547 1,124 28,901,808 | 141,112 205 sf /

student #

*The facility types provided are as broken down by FCl building category.
**For the purposes of the FCI reporting system, these detached classroom buildings are referred to as a
“General Classroom” building type.
***Taaching Labs are defined as a specific building type by the FCl reporting system. All of these facilities
were located on Junior High and High School sites.
**%x\/gcational Schools are defined as a specific building type by the FCl reporting system. These are

comprised of shop buildings (wood, metal, automotive, Ag, etc.) and other Career Technical Educational (CTE)

designated structures.

#The TOTAL sf / student incorporates all of the square footages listed for educational delivery, though

enrollments are only tracked in the elementary, high, and K12 school configurations.
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Building Type by Square Footage

Vacants

Out Buildings
Residences
Maintenance

Offices

Educational 92%

T t T T T
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Educational structures make up over 90% of the square footage examined. Specific break downs in each
building of what rooms and auxiliary spaces were directly attributable to the delivery of education was not
conducted. A building whose primary function is the delivery of education was considered wholly as such.
Support buildings and sheds, although numerous in quantity, make up less than 10% of the building square
footage examined.

Educational Type by Number of Buildings Educational Type by Square Footage

Auditorium |[0% Auditorium 0%

Athletic

Vocational Vocational

Labs Labs

Detached Classrooms Detached Classrooms

High Schools High Schools

K12 Schools K12 Schools

Elementary 48% Elementary 50%

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

*Please note: the term “detached classroom™ refers to instructional wings that are physically detached from the
main buildings. This is a building type identified by the FCI system and as such sits separate from the other
numbers. The total volume is negligible, but still represents square footage to be considered within the whole.

In breaking out the educational structures into the various instructional types, conventional
elementary school buildings were the predominant buildings. Facilities serving any combination of
grades up to the eighth grade were contained within this figure. Buildings serving the 12" grade
were included in either the High School or K-12 figures, based on whether or not lower primary
grades were served within the same building. When comparing these same buildings by square
footage, the athletic figures drop off sharply, and the High School numbers then rival the elementary
figures, given the relative size of the structures.
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Building Age
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*These figures are based on known building ages. This is approximately a 30% sampling, which is statistically
indicative of the State’s trends.

A large percentage of Montana’s public school buildings were built in the 1950’s and 1960’s — post
World War Il, when school construction boomed across the United States. Many states also saw an
increase in school construction during the Post World War | 1930’s, but, in Montana, this increase
was only slight.

No map is provided to identify where the oldest buildings are located. They are equally dispersed
across the state and do not correlate to an economic or population density factor. However, state-
wide, there has not been a significant investment in new buildings, and many of the school
construction projects in the last few decades have been additions, which have sharply dropped off
since the late 90’s, coinciding with the declining enrollment (see page 11).

Vacant Buildings

There are approximately 25 buildings, in this assessment, that are abandoned, unused, or currently
leased out for other community purposes. As these are still owned by the District, they were
inspected as part of this report. This represents only a negligible number of the overall facilities and
is only noted for the future potential of examination for expansion in those areas. The building types
are broken down as follows:

Type # of Buildings Square Footage
Elementary School 13 144,724
Middle School 2 36,764
High School 2 47,104
Residence & Other 8 14,700

*Reasons provided to the inspectors for discontinuing the use of these facilities included: poor physical
condition, decreased enrollment, and revenue potential.
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These vacant buildings, shown on the map immediately below, were excluded from the
overall total of active school sites for the purpose of this report.

If increasing enrollment in these districts dictates a need for increased square footage, one approach
may be to re-open these facilities or terminate leases with other entities to re-capture educational
square footage. However, re-opening these facilities for the delivery of education, where that
service has previously been interrupted, will trigger requirements to bring those facilities up to
current code requirements.

Cost allowances included in the FCI portion of this report are for current deficiencies only. Other
code deficiencies were observed and recorded but no allowances assigned, as their current use does
not require that they be addressed. If the facilities are re-opened, DLR Group recommends that the
District walk the local building official and Fire Marshall through the facility to identify what work
items will be required to re-open these facilities as schools.

Student Enrollment
Numbers of students enrolled in each District was more concentrated near urban centers, with

medium range figures in those outlying areas but then dropping off sharply in the eastern half of the
State (save for Billings) and in the southwestern region as well.
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Student Enroliment by County*
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*These numbers reflect the overall number of students (a range) within a County. It does not differentiate on a
district-by-district basis.

YEAR | ENROLLMENT | YEAR | ENROLLMENT
1988 152,191 1998 159,988
1989 151,265 1999 157,556
1990 152,974 2000 154,875
1991 155,779 2001 151,947
1992 160,011 2002 149,995
1993 163,009 2003 148,356
1994 164,341 2004 146,705
1995 165,547 2005 145,416
1996 164,627 2006 144,418
1997 162,335 2007 143,405

Sources: US Department of Education and Montana Office of Public Instruction
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Enrollment versus National Usage Targets

Student enrollment state-wide has dropped in the last twelve (12) years by over 20,000 students, or
approximately 13% from their peak of 165,547 in 1995 to 143,405 in 2007 (see trend charts above).
These trends increase the “square foot-per-student” ratio, unless facilities are closed or sold off. As
noted previously, the state average sf/ student is 205. DLR Group typically designs toward an
average, between grades, of 130 sf / student. Ideally, schools should operate at approximately 15%
under capacity to allow for growth and specialized instructional opportunities so would be in the
145 — 150 sf / student range.

Current Density Ratios:

# of Schools | Square Footage Evaluation
(Total)

< 100 sf/ 65 1,330,785 CROWDED
student |
100-129 sf/ 124 3,844,721 l
student
130-150 sf / 87 2,709,368 OPTIMAL
student _ ]

The large volume of low density occupancies relates to the decline in state enroliment in that last 12 years. It
also provides insight into the relatively slower construction pace of new facilities in the last decade (refer to the
“Building Age” chart above).
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Locations of Towns with Multiple Low Density Sites (> 200 sf / student)
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In general, those buildings showing a greater than 200 sf / student ratio likely have the capacity to
take on additional student enrollment. Exceptions to this conclusion may be in instances where
specialized programs are included within the curriculum, isolated or momentary declines in the
population, new construction in anticipation of growth, or other anomalies that effect the full use of
the facility. As such, plotted on the map above are only those sixteen (16) towns where 3 or more
buildings exhibited very low student density ratios.

Again, note that vacant buildings are not included in these statistics. Vacant buildings are outlined
on page 8 above. They have been re-plotted here on the map above as “stars”.

There does not seem to be a direct correlation to vacant buildings and those areas showing the
lowest student density. There also does not seem to be a single concentration for the lower student
density. Nor is there a pattern of this demographic existing in only the rural or urban centers (Note
both Billings and Havre show low student density in at least some of their buildings). Enrollment
trends for each of these Districts should be studied further before making any conclusions regarding
utilization.
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Areas of Assessment

The areas of assessment incorporated into
ENUCATIONAL this report are as follows:

CHARACTERISTICS

1. Facility Condition:

These observations record the types of building
materials, equipment, systems that are present, as
INFRASTRUCTURE well as their levels of fatigue or failure. Each item
is placed into a category and assigned a cost
allowance for remediation or replacement.

TECHNOLOGY

Il. Energy Use:

The focus of this section is to report energy conservation opportunities observed:; emphasizing
immediate and near term energy conservation and reduction opportunities that can be carried out on
a building-by-building basis. Longer term energy conservation measures and recommendations to
monitor individual building consumption are also included.

l1l. Educational Characteristics:

An Educational Characteristics Survey was conducted under this project to record general
characteristics of existing Montana K-12 educational facilities and campuses, although the legislative
mandate for this project did not require the collection of this data nor evaluation or
recommendations. The information provided by this survey is intended as a local and regional
resource for use in future planning as renovations, additions, new construction, developing
cooperatives or consolidation is considered.

Please note: as individual FCI inspection forms are evaluated by Districts, the “Building Type” listed
may not match its current function. The rationale for that is related to the cost structure of the
database. As an example, a building may currently house a K-8 program, but the building was
originally designed and utilized as a small high school. The building type listed in the FCI system
will likely be “High School”. If the K-8 program was placed in a new facility, it likely would not be
built in the same manner, rather more specific to the needs of that program.

IV. Technology Infrastructure:

A Technology Infrastructure Survey was conducted under this project to record the information
technology (IT) infrastructure characteristics of existing Montana K-12 educational facilities and
campuses, although the legislative mandate for this project did not require the collection of this data
nor evaluation or recommendations. Technology Infrastructure categories targeted in this survey
include: Cable Plant, Telephone Service, Internet Access, and Classroom Video. The information
provided will serve to establish baselines and trends for use as a local and regional resource for use
in future planning.

Accompanying documentation follows for each of these sections of the assessment.

B DR Group
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FACILITY CONDITION

As noted previously, the database and report
FACILITY EDUCATIONAL model utilized for this study is based upon the
CONDITION [iilt:¥e Facility Condition Inventory (FCI) system
developed by Montana State University - Office of
Facilities Services (MSU-OFS). This same
reporting method is utilized for the majority of
State-owned buildings, and its use for the K-12
Public School Facility Condition Assessment is
intended to provide both a familiar and consistent
approach as well as a supported format for future
modifications and re-assessments.

Facility Condition Assessments

Facility condition assessments are a common tool used by state and university systems throughout
the United States to effectively and appropriately manage their capital assets. The purpose and value
of facility condition assessments are nicely outlined in the following excerpts from MSU-OFS Facility
Condition Inventory Manual, and the context is related to state-owned facilities:

“Periodic evaluation of the conditions of the state’s facilities is an essential function for
effectively managing facilities maintenance operations.”

“A properly conducted building evaluation, or audit, can serve to familiarize governing
boards, administrators, building managers and maintenance personnel of the condition of
their facilities and where deficiencies exist.”

“Often, people responsible for making budget or resource allocation decisions know that
buildings, and the systems contained therein, are deficient, but they know few details about
those deficiencies.”

“In many cases, this evaluation will also provide the facilities and maintenance groups with
data to help them prioritize building renewal and deferred maintenance projects and assists
in the effective day-to-day management of maintenance resources.”

The Montana University System and Montana State University in particular, has invested significant
effort and resources into developing a facility assessment model that could be used by all university
units, as well as for the varying needs of diverse State agencies. The resulting Facilities Condition
Inventory (FCI) Program is based on the Model for Facilities Audits developed by the Association of
Higher Education Facilities Officers (APPA) and is designed to provide facilities managers with a tool
for evaluating and communicating data about their physical assets. The program uses a comparative
cost database built upon numbers from a nationally recognized cost estimating system (R.S. Means).

The Facility Condition Inventory Program is available to all state, local government, and public
school entities that may be interested, and is now in almost universal use throughout State
government as a valuable facility management tool. In addition to solely being appreciated on a
state level, The value and impact of this facility assessment model has been lauded on a more
national scale by the recent award of the APPA Leadership in Educational Facilities 2008 Effective
and Innovative Practices Award to MSU-OFS for the FCI program.

K DLR Group
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The remainder of this section will describe the basics of the FCI Program and its implementation for
this study. At the end of this section is more information for districts who would like to use this
study as a starting point for initiating their own facility condition inventory programs.

FCI Systems Descriptions

The FCI system characterizes a facility as eleven (11) building systems integrated within the FCI
database. Each of these systems is described as follows:

Foundations: This includes stem walls and foundations as observed from the perimeter or available
crawl spaces. This also includes exterior stairs and retaining walls.

Envelope: This includes exterior sidings and their finishes, window systems, exterior doors, frames,
and hardware, and the structure’s supporting columns and beams.

Floor System: This includes the structural portions of the floor, whether on-grade or elevated, as well
as interior stair systems.

Roof System: This includes the structure supporting the roof and the actual roofing materials
(membrane, shingles, flashing, etc.) themselves.

Finishes: This includes interior walls, ceilings, and floor finishes as well as interior door and window
systems.

Specialties: This includes toilet partitions, interior signage, fixed seating (gym, auditorium, lecture,
cafeteria, etc.), and room casework items (chalkboards, tack boards, built-in cabinets, etc.)

HVAC System: HVAC stands for “Heating, Ventilation and Air Conditioning”. Components of this
system include everything related to making those systems operate.

Plumbing System: This includes all of the typical plumbing fixtures as well as the piping going to,
and coming from, those fixtures.

Electrical System: This includes the equipment providing service to the building and the devices
inside the building — lighting, lighting controls, outlets, panels, wiring, etc. This also includes low
voltage devices providing communications and data.

Conveying: This includes primarily elevators and lifts and their associated sub-components.

Safety Systems: The components included here relate to fire detection and suppression, exiting,
asbestos, and ADA accessibility. Due to the fact that all schools are required by federal law to have
in place Asbestos Management Plans, asbestos review was excluded from the scope of this report.

K D(R Group
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FCI Categories:

In addition to association with a building system, deficiencies identified by the field observations are
broken down into these seven (7) categories, which are an integral part of the FCI database.

1. Safety: Observed as an immediate threat to life safety or building integrity. [Note: These
represented a relatively minor number of observations during this project’s site surveys, all
of which were addressed during the course of the study through a Safety Notification
Protocol. In that process, safety items identified by assessment teams were immediately
reported to school officials and an immediate remedy, often a physical fix, was undertaken
by school maintenance personnel immediately. If the remedy was temporary, the item was
re-categorized as no longer an immediate life-safety hazard, but now a damage / wear out
issue.]

2. Damage/ Wear Out: Items observed as broken or vandalized or wore out to a point of
being inoperable, difficult to service, or lacking integrity.

3. Codes and Standards: Systems observed to be not in code compliance and not grand-
fathered* under current codes.

4. Environmental: Observed failures affecting the indoor environment including impacts to the
building shell and the conditioning of interior space

5. Energy: Items to be implemented solely for the purposes of reducing energy consumption

6. Aesthetics: Items observed as currently performing as intended but seen as "aged", "dated",
or "worn". [These items were excluded from this study, given the large volume of
inspectors and the strong potential for subjective, rather than objective, reporting.]

7. Other / Non-FCI: Items observed as not in compliance with current codes, but either grand-
fathered* into current construction, or other site accommodations have been made. These
items will need to be addressed if renovations are done in the future, but are not generally
considered current obligations or deficiencies.

* “Grand-fathered”: Building design codes change over time and it is not uncommon for a
facility to be built in complete compliance with codes at the time of construction, only to
have new codes for new construction come into law. Most code guidelines consider this
aspect of change and, with a few exceptions related to life-safety, do not deem a building
deficient if it met building codes and laws in effect when the building was constructed ~
until such time as a building is significantly altered (new addition, major renovation) or
subject to a change in use.
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FCI Cost Relationships

The FCl system is based upon the identification of deficiencies, the estimated cost of remediation of
the deficiencies, and the replacement cost of the entire building. All cost estimates are for in-kind
repairs or construction and do not include improvements that might be made to accommodate
changing function or needs.

Cost estimates for remediation of observable deficiencies identified by assessment teams and the full
replacement cost of the facility are automatically generated directly from the inherent cost tables
within the FCl computer program. The cost tables incorporated in the version of FCl used for this
report’s assessment process were based upon RS Means Square Foot Cost, 28" annual edition
(2007).

In respect to current replacement costs for typical school construction, current construction industry
cost trends near the date of this report are as follows (Source: Engineering News Record, June 2008):

Elementary School

$190 / square foot construction cost
Middle School

$210 / square foot construction cost
High School

$235 / square foot construction cost

While the visual assessment part of the FCI process serves to identify observable deficiencies at each
location, the FCI software program serves to assist facility management staff in the prioritization of
resources across an entire campus or district.- It also can serve to help target budget and
maintenance levels to reach district Deficiency Ratio goals.

While the FCI software program provides a wealth of meaningful data, caution needs to be observed
to refrain from using that information beyond its intended context.

In respect to the cost data used and estimates provided, it is important to note:

1. The cost estimates for repair of a given facility system are taken directly from the FCI
database (RS Means Square Foot Cost, 28" annual edition (2007)).

2. The costs used represent construction costs only, and do not reflect design fees,
contingencies, and other so called “soft” costs.

3. The costs used are in 2007 dollars. Depending upon the year of construction an inflation
allowance should be added.

4. Exhaustive design analysis has not been provided. The charge of this study was to identify
areas of fatigue and failure and provide allowance recommendations that reflect a
replacement in-kind. Performance of a traditional design analysis may reveal multiple
options for consideration at each location, some of which may result in higher initial costs
due to unforeseen conditions or are simply better for the long term operational costs of the
building.

5. There is no cost “weighting” based upon the different regions of the State. The FCI cost
structure is based on an average of locality adjustment so the cost structure is the same for
the entire State of Montana.
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The FCI program works well when used as intended. Due to this inexact correlation to actual cost,
this section will refer to these approximate estimates as cost allowances for the purposes of
comparison between FCl systems and priorities. Facility managers who wish to undertake specific
improvements should use the FCI process to identify and prioritize specific projects, and then
implement a more detailed, project-specific cost estimate to ensure project budgets or requests for
funding are reasonable and accurate at the anticipated time of construction.

Adapting the FCI System

The first step in adapting the FCI system for use in this study included the training of the DLR Group
management staff on the use of the FCl and to understand the similarities and differences of the FCl
with other databases DLR Group has used for past facility assessment projects. This manager
training was conducted by Jeff Butler, Kathy Brewer, and Victoria Drummond of MSU-OFS over the
course of two days, with continued technical support over the following months.

Given the varied nature of the building types encountered, the wide geographic area considered,
and the need to immediately utilize a large inspection staff of 42 people, DLR Group worked with
MSU-OFS to add to the system a standardized inspection form.

DLR Group typically utilizes such inspection forms to maintain consistency between inspection
teams for large building volumes, and to collect the information in a short period of time. A similar
form was generated here to electronically tie, as a front end, to the FCI database. With a clear
description of symptoms and EXAMPLE remediations, interpretation variations between inspectors
were minimized, thus maintaining quality data collection.

A pre-assessment test was conducted with key DLR Group staff at three different sites (five buildings)
in Helena, to determine the necessary modifications to this form and its interrelationship to FCI.

After these modifications, inspector training was provided in Bozeman for both DLR Group
inspectors and regional consultants. The training was facilitated by DLR Group with technical
assistance and attendance by both MSU-OFS and the State A & E Division. Training consisted of
both classroom instruction and field training at three different elementary school sites.

After training was completed two-person assessment teams dispersed throughout Montana and
consisted, in most cases, of an architecturally trained inspector teamed with an engineer to provide a
balanced perspective. DLR Group teamed key staff with Montana professionals in many cases, and
provided technical and logistics support to all assessment teams through three regional managers.

Actual data was then collected over a 12-week period throughout the State and reviewed regularly
for consistency in approach and thoroughness of information. This data was then fed into the FCI
database to generate the comparative data that follows.
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Deficiency Ratio

The Deficiency Ratio is expressed as an equation that compares the cost to address all of the
observed deficiencies to the cost of replacing the facility in-kind.

DR = deficiencies
current replacement value

This index is typically on a scale of 0-100 percent. The relationship is such that the higher the
percentage, the closer the cost of the repairs comes to the cost of a new facility. A high percentage
indicates a building in poorer condition.

The table below indicates the Deficiency Ratio Percentage (DR) for the assessed buildings as a result
of the observations performed.

Deficiency Ratio # of Buildings Square Footage
GOOD <5% 1488 11,678,908
5-9% 449 11,027,591
FAIR
POOR

Total Buildings 2,195 31,444,547

Buildings exhibiting a Deficiency Ratio of less than 10% are generally considered to be in good
condition. Those exhibiting a DR of between 10% and 20% are generally considered in fair
condition. And those with a DR greater than 20% are generally considered to be in poor condition.
Buildings with a DR of 50% or greater are considered to be experiencing such levels of fatigue or
failure that the merits of reinvestment in the existing structure should carefully be considered.

Deficiency Ratio Percentages are broken down by District and FCI category within the appendix
included with this report. Data on specific buildings within each district can be obtained from the
CD appendixes available through the Architecture & Engineering Division.

EprR Group

-20 =



Summary of Observations

FCI Category Summary
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The graph above illustrates with the burgundy bar the percentage of instances or frequency with
which the various categories of deficiencies were observed state-wide. ~For example, in the case of
the environmental systems category, 19% of deficiency observations documented were of that type.
The blue bar indicates the FCI cost allowance assigned to those same observed deficiencies. Using
that same example, 18% of the deficiency costs documented were in the environmental systems
category.

Damage / wear out observations and costs far outweighed the other categories, which is not
unanticipated. The reasons for this are two-fold: damage and wear out tend to be considered lower
priority than system break downs or failures of the building envelope - ending up on the deferred
maintenance list: additionally, this category is the broadest, incorporating components from each
building system within a typical building.

Although not as frequent as damage / wear out or environmental deficiencies, the energy category
cost percentage becomes quite noticeable and worthy of comment. The main reason for the
disproportion between costs versus frequency is likely because energy features tend to be systemic
throughout an entire building as opposed to discrete, isolated locations. As such, cost allowances
are based against a much larger building percentage.

The following graphs show further break downs of these observations by Categories 2 (Damage /
Wear Out), 3 (Codes & Standards), 4 (Environmental), and 7 (Other / Non-FCl). Category 5 (Energy)
is more fully detailed in the Energy Use section of this report.
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Category 2 - Damage / Wear Out

Conveying

Electrical System

Plumbing System

Specialties |
g
|
5';' Finishes Lo, Instances
7 ° Allowance
w
Roof System

Floor System

Envelope #

Foundations %

0% 20% 40% 60% 80% 100%

Percent of Category 2 Observations

The largest component of the Damage / wear observations relates to finishes. This sub-category
includes ceilings, walls and floors as well as doors, frames, hardware, stairs, etc. With 68% of the
facilities in Montana constructed prior to 1970, this trend does not appear to be abnormal. Certain
common deficiencies in some of the systems shown in this category fit more appropriately in other
FCI categories; such as a failed roof membrane, which would be captured into the envelope

category, shown on the following page.

Category 3 - Codes & Standards
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A common matter at many locations is the need for more electrical outlets or “devices” as shown in
the graph shown on the previous page. Again, given the age of the facilities and the codes they
were built to, it is not uncommon for there to be two (2) outlets in aroom. With the trend of
increasing technology in the instructional environment, proper fire-code-compliant power supplies
should be a high priority for districts and schools. Inappropriate use of extension cords and power
strips can serve as both a tripping hazards and a risk of over-loading existing circuits.

Category 4 - Environmental
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The noticeable trend in the environmental systems category is that roof and envelope issues
combined make up almost 60% of the instances. As discussed later in this report (see Energy Use),
this has a “ripple effect (see examples below)” in that, if uncorrected, have a strong potential to
negatively impact other systems (see photo examples below).

Photo Examples of “Rippling Effect” Type Issues

Left: Windows with failing wood frames and sashes. Right: Interior wall finish damage due to
moisture penetration from the building exterior.

Of equal concern is the ability to maintain constant temperatures within a facility through the HVAC
system. Inconsistent operation and failing controls systems are the biggest culprits. However,
without a complete building envelope, even a replacement HVAC system will struggle to maintain
constant temperatures. The two systems should be addressed at the same time.
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Detailed deficiency data on specific buildings within each district can be obtained from the CD
appendixes available through the Architecture & Engineering Division.

Category 7 - Other / Non-FCI

Upgrade with Elevator

% Sprinkler P,

§_ Smoke/Heat Detection B [nstances
§ Restrooms 4%
'§ Ramps

Fire Alarm System

0% 20% 40% 60% 80% 100%

Percent of Category 7 Observations

It is important to note that none of the Category 7 items are required to be addressed at this time.
They are improvements required to bring the building up to current code, and need not be
addressed until either an accessibility need arises or a building renovations or addition is
implemented.

For accessibility, the Americans with Disabilities Act require that, in general, all areas normally
accessed by students, staff, and visitors be made accessible. In many cases, individual buildings
have made reasonable accommodation rather than implanting permanent capital improvements. An
example may be an alternate entry when the main entry has steps leading into it, or providing a clip
board to write on, when the reception desk is too high. Again, these accommodations are sufficient
for now, until the building is renovated or significantly modified.

The same is true for the fire protection and detection systems. Unless the local code official, in this
case often the Fire Marshall, deems otherwise these buildings are grand-fathered in that their systems
met code at the time of their construction, and unless the structure is modified, existing conditions or
systems are allowed to remain.

Structural Observations
While on site, assessment teams queried facility personnel at each school or district as to whether a

seismic analysis has been completed in the last five years by a licensed structural engineer. At
approximately 93% of the sites, no such analysis has been completed or is assumed to not have
been completed as discussed with site staff.

Certain Montana towns and schools lie in close proximity to the Rocky Mountains, each with
varying levels of probability related to a possible seismic event. Those districts with school facilities
in historically active seismic zones may want to consider the investment in varying levels of seismic
analysis to further assess the estimated seismic performance of those facilities in the occurrence of a
seismic event.
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There are three different levels of seismic evaluation that can be conducted:

Tier 1: This is a rapid assessment. Evaluations are based on the age of the building, a look at the
blueprints, and a quick visual assessment to identify any obvious structural fatigue or failure issues.
If no issues exist, or minimal deficiencies are discovered, then reviews can end at this point. if
significant fatigue or failure is observed, then a Tier 2 analysis would be prudent.

Tier 2: This is often referred to as the “benchmark building test”. A structural engineer completes an
assessment against the FEMA checklists by reviewing plans, visually identifying all potential
deficiencies, listing them, running quick / cursory structural calculations (reviewing demand-to-
capacity ratio), and reporting out on what passes and fails. At this point, the school district can elect
to implement an action plan to remedy the deficiencies or conduct a Tier 3 analysis.

Tier 3: This is primarily conducted when a Tier 2 reveals a potential for substantial investment in

the structure beyond existing budgetary constraints and the question is raised whether to re-invest in
the structure or replace it, based solely on this data. In a Tier 3, significant calculations, analysis,
and design activities are accomplished. These may include computer modeling.

3 - i - T

% SEISMIC ZONE MAP

3 ety

The above map illustrates general regions of seismic activity. This map shows the “old” seismic
zones that were familiar to many outside of the civil and structural engineering fields, where the
higher numbers reflected greater seismic frequency. New methods for seismic analysis take into
account much more than simple frequency, and a licensed structural engineer should be consulted
to understand exactly how a particular facility is likely to be affected in a seismic event.
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District Facility Assessment Programs — Building Upon this Report

The facility condition assessment process conducted for this project was a one-time or “snapshot”
assessment of facility conditions on the date each site was visited.

The success of any ongoing facility assessment process depends on the use of the data collected, and
the regular updating and management of new data as repair projects are completed or new concerns
become evident with building age. It is highly recommended that districts continue to perform FCI
observations on a 2-4 year recurring basis to achieve maximum benefit from this powerful and
worthwhile tool in the overall management of their facility main