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CHAPTER 1: EXECUTIVE SUMMARY

The Chateau at Oregon Caves National Monument was constructed in 1934 in the rustic style. It is a National Historic Landmark, and
although it has experienced some remodeling in the past, it still possesses a very high level of design integrity.

The structure provides visitor food services and overnight accommodations to guests visiting Oregon Caves National Monument.

The structure is six stories high, approximately 32,400 square feet. The upper five stories are constructed of heavy timber frame with
wood frame walls and floors above a concrete wall and concrete slab at the lowest level.

Exterior surfaces are sheathed in Port Oreford cedar bark, with a roof of cedar shake.
Interior features include log posts with heavy timber beams and wall finishes of Nu-wood (fiberboard) panels.

The building, constructed of combustible materials on an isolated site, presents significant fire safety concerns from both the perspec-
tives of wildland fire and internally-generated fire.

In addition to life-safety considerations, the Chateau is not accessible to persons with disabilities.

The scope of this study is to assess the building’s condition and explore options for reducing life-safety hazards and improving levels
of accessibility, while retaining the building’s architectural character.

The outlined scope of improvements for the structure include:

* Disabled access improvements including parking and an accessible walkway to the main entry, provision for an elevator, develop-
ment of new accessible bathrooms, and remodeling of two guest rooms to provide accessible guest room facilities.

* Fire life-safety improvements including proposed alterations for improved fire-rated wall construction, improved fire alarm/smoke
detection systems, sprinkler system upgrades, exterior fire suppression system improvements, and a new egress stair from the third
to second floors.

* Architectural improvements including reconstruction of the west facade porch and heavy timber exterior fire-stairs from the north
and south wings. These improvements, while returning original features to the building, also serve as egress improvements to the
building.

The conceptual estimated construction cost for the improvements is $3,323,000, exclusive of any soft cost or owner-generated project
Ccosts.

Subsequent to the preparation of this report, a Value Analysis workshop was held in the Park to review alternatives described here, and
to make recommendations for selected options. The final Value Analysis Report, dated February 26, 2006, documents that process and
identifies a recommended scope of work for the building.
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CHAPTER 2: INTRODUCTION

The Chateau at Oregon Caves is a National Historic Landmark (NHL). This historic hotel became the property of the National Park
Service in 2003. The building is presently equipped with both fire detection and fire suppression systems, but it is constructed of flam-
mable materials that provide very little fire resistance. The means of egress from the building do not meet current life-safety require-
ments. Furthermore, in this building where food service and public accommodations are available to the visiting public, even the
public spaces are not accessible to individuals with mobility impairments.

The heating, plumbing, and wiring systems running throughout the building are mostly original and have exceeded their service lives.
In addition to its vulnerability to damage from failures in these existing systems (i.e. burst plumbing or heating pipes, electrical fires,
etcetera), the structure is susceptible to impacts from landslides and its ability to resist the forces of an earthquake are presently un-
known.

Based on the PMIS issued for this project, the goal of this study is as follows:

“Now that this NHL is owned by the American people, it is vital that the National Park Service proceed promptly
to analyze the facility’s needs and deficiencies and formulate and diligently pursue a plan to correct these short-
comings in a timely fashion so that a safe environment can be provided for all visitors and employees while ensur-
ing the preservation of this National Historic Landmark unimpaired for future generations.”

2A. PROJECT TEAM

To that end, in September of 2004, the National Park Service contracted with Architectural Resources Group to lead a team of archi-
tects, historical architects, fire safety, structural, mechanical and electrical engineers, cost estimators, and an infrared imaging company
to conduct a study of the Chateau.

The Project Team includes:

NPS — PACIFIC WEST REGION
Laurin Huffman, Regional Historical Architect

OREGON CAVES NATIONAL MONUMENT
Craig Ackerman - Superintendent
John Cavin - Maintenance Supervisor

Joe Dean - General Manager, Oregon Caves Outfitters (concessionaire)

DESIGN TEAM

Architectural Resources Group - Stephen Farneth, FAIA & Kate Johnson, AIA, Lead Historical Architect
Fredrick L. Walters, Historical Architect

Heritage Protection Group - Nick Artim, Fire Protection Engineer

Degenkolb Engineers - Loring Wylie, Structural Engineer

Tres West Engineers - Bruce Gustafson, Mechanical Electrical Engineer

OREGON CAVES NATIONAL MONUMENT CHAPTER 2
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Colbert Infrared Services - Infrared Thermographic Surveyors
Langdon Davis - John Bales, Cost Estimator
Kirk and Associates - Stephen Kirk, FAIA, CVS, Value Analysis Facilitator

2B. PROCESS

Report

The analysis was conducted in two parts. The first part was an in depth survey of the existing building conditions, performed on site
in November 2004. Based on the survey, the following report was developed to document existing conditions and observations made
during the survey, to formulate recommendations to address deficiencies, and to establish costs for those recommendations.

Value Analysis

The second part of the study was a facilitated Value Analysis (VA) workshop to review the finding and recommendations of the study.
The goal of the VA session was to review all options and make further recommendations. The product of the VA was a VA Report
which identified recommended alternatives for the building.
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CHAPTER 3: BUILDING DESCRIPTION

This chapter will provide a description of the construction of the Oregon Caves Chateau, including a short history and a physical de-
scription of the building. It will also establish a hierarchy of the historical significance for each space within the building; because the
Chateau is a National Historic Landmark (NHL) it is important to understand the historical significance of each space as well as of the
building as a whole. Finally this chapter will cover the code requirements governing this facility. A thorough understanding of each of
these issues is critical to making informed decisions as to how to address safety and disabled access upgrades to the Chateau without
adversely impacting its historic character.
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3A. BUILDING DESCRIPTION
3A.1. History

Note: Much of the information in this section comes from Alex McMurry’s Oregon Caves Chateau Historic Structures Report pre-
pared as A Terminal Project for the Historic Preservation Program, School of Architecture and Allied Arts, University of Oregon, June
1999.

Visitors began to make the long trek to the Oregon Caves soon after their discovery in 1874. The caves were made a National Monu-
ment in 1909 and came under protection of the National Forest Service as part of the Siskiyou National Forest. While the Forest
Service was able to protect the caves against vandalism, there was minimal development in the area for the next decade. The Term Oc-
cupancy Act of 1915 allowed concessionaires to build and operate hotels, concessions and other recreational uses on federally owned
land and set the stage for development of overnight accommodations at Oregon Caves.

Once a road was constructed to the site in the 1922, visitation began to increase — jumping from 1900 visitors in 1921 to 10,000 in

1922. At that time a tent camp with food services was in operation at the Caves, but it was clear that additional accommodations were
needed. With an eye for protecting the rustic nature of the area, the Forest Service stipulated as part of a special use permit in 1922 — -
that: “All buildings and structures shall be of the same general style and of an accepted type of rustic architecture.” The Chatean circa 1934.

s -

The Oregon Caves Company (OCC) was formed by a group of businessmen from Grants Pass, Oregon, in 1922. In 1923 they applied
for a special use permit to operate a guide service at the Caves and to construct a permanent guide headquarters housing offices, reg-
istry room, rest and dressing rooms, employee and guest accommodations, and food services. This building - the Chalet — was con-
structed in 1923. Following recommendations from Arthur Peck (a professor in landscape architecture at what would become Oregon
State University in Corvalis), who assisted the Forest Service with an early development plan for the site, the Chalet was sited on a
natural terrace above the ravine formed by Caves Creek. Peck had also suggested that the Chalet and any other building constructed
on the site be designed in a rustic “Alpine” style to respond to the local climate and landscape.

The OCC also built a series of seven rustic cabins adjacent to the Chalet in 1926. However, as early as 1924 plans were underway to
build a larger hotel at the Monument. In the summer of 1930 the OCC applied for a permit to build the new hotel, the Forest Service
approved at 20-year Term Permit for the facility in June of 1931.

Again, with Arthur Peck’s input, the hotel - named the Chateau - was sited in the Caves Creek ravine. Set close to the top of the ra-
vine, the hotel and ravine walls formed a forecourt to the building and minimized the appearance of the six-story structure. Gust Lium
of Grants Pass, who designed and built the Chalet, was also the designer/contractor for the Chateau. Completed in 1934, the Chateau
was lauded for its sensitivity to the site.

OREGON CAVES NATIONAL MONUMENT CHAPTER 3
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The Oregon Caves Company continued as the concessionaire at the Monument, managing the Chateau until 2002. At that time, Or-
egon Caves Outfitters, a group based in nearby Cave Junction, took over the management of the Chateau.

Few significant changes have been made to the Chateau over the last 70 years. The following is a brief chronology of alterations to the
building:

1934
1937

1946

1950
1954

1958

1961
1962

1964

1989

1999
2004

Roof top sprinkler system installed to wet roof down before nightly bonfire program.
South Wing of the First Basement was modified as a Coffee Shop to provide a more casual atmosphere than the Dining Room.
Emergency power generator was added in the Mechanical Room at the Third Basement

New oil boiler added to the Mechanical Room at the Third Basement and 3000 gallon below grade oil tank added
approximately 10 feet west of the building. This plant also served the Chalet.

Dry pipe, automatic sprinkler system and fire doors installed to close off guest room corridors from open stairwells.

Coffee Shop enlarged from 23 seats to 45 seats. The service stair to the Second Basement was relocated from the Coffee Shop
to the Dining Room and a restroom was removed to accomplish this work.

Exterior ramp constructed from the Kitchen at the First Basement to the storage areas at the Second Basement.

Balconies on the west elevation of the building at the First and Second Basements and at the First Floor removed due to
structural failure from being overloaded with snow. They were replaced with a series of metal catwalks for window washing
and maintenance purposes.

Automatic sprinkler system upgraded.

Wood-framed exit balconies on the west end of the North and South Wings replaced with steel fire escapes. Modifications
to the Third Floor room layout to access fire escapes and replacement of fiberboard wall panels with gypsum wallboard in
these areas may have occurred at that time as well.

On December 22 a mudslide damaged the North Wing and center portion of the First Basement. Maple dance floor in the
North Wing and portions of the flooring in the center of the building replaced with a plywood sub-floor over new 2x
joists. Original timber beams below replaced with new glu-lams. The madrone wood baluster at the main stair

replaced and a 12-inch high baseboard installed at the Coffee Shop to cover water damage at the base of the

wood paneling.

Intumescent coating applied to the fiberboard wall panels throughout the building.
Heads at fire sprinklers changed to conform to current code requirements.

New oil-fired boiler installed.

Additional alterations have been made over time; however the dates for these changes are unknown. They include:

* Propane-fired water heater(s) installed in the Mechanical Room at the Third Basement and a propane tank installed approximately
25 feet west of the building.

* Upgrades of guest bathrooms.

* Upgrade of electrical system and installation of grounded outlets in guest rooms.

* Installation of electric heaters in some guest rooms.

OREGON CAVES NATIONAL MONUMENT
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3A.2. Construction

Note: The following information is based on the original design drawings, prepared by G. A. Lium in 1931 (six floor plans only),
HABS drawings prepared in 1989 (six floor plans and two elevations) and AutoCadd Existing Conditions drawings (six floor plans)
prepared by Architectural Resources Group in November, 2004 for this study. See Appendix A for HABS Drawings and Appendix B
for Existing Conditions Drawings.

The Oregon Caves Chateau is a 32,400 square foot, roughly “U” shaped building constructed at the head of the ravine formed by
Caves Creek after it exits the caves. It is set back approximately 50 feet from the head of the ravine, creating a forecourt on the east
side of the building, where Caves Creek spills down from the road level (approximately 20 feet) into a large trout pond. Three stories
of the structure sit below the level of the road and three stories rise above the road, making the building appear much smaller than it re-
ally is. The walls of the ravine are steeply sloped at the east side of the building adding drama to the building’s forecourt. On the west
side of the building the natural grades of the ravine are gentler as it slopes downhill. The south side of the ravine has been terraced to
allow for delivery access to the lower floors of the building and a service road accesses the lowest level through the ravine.

Just as the building steps down below grade into the ravine, it steps back steeply in a series of cascading roofs and dormers above the
road level — again making the building appear smaller. True to its rustic style, the exterior walls of the Chateau are sheathed in Port
Orford cedar bark and the roof is cedar shake. While the bark is in amazingly good condition after 70 years, the shake roof is badly in
need of replacement. Multi-lite wood windows of varying sizes and styles complete the rustic composition.

A note about the nomenclature of floor levels: For the purposes of this report the floor levels follow the format of the original design West Elevation ARG 2004
drawings in that all levels below the road are referred to as Basements with the Third Basement being the lowest and First Basement
being the floor just below the road level. All levels above the road are referred to as Floors with conventional numbering.

The following is an overview of each level of the building describing the use/occupancy (based on 2003 International Building Code
[IBC]), construction, finish and fire protection and exiting provisions:

Third Basement

The Third Basement is the lowest level of the building. Only the center portion of this level is finished; the areas under the North and
South Wings are unfinished crawl spaces.

Use/Occupancy: Mechanical Room and Shop. Occupancy = Incidental to other building occupancies, requires 1-hour separation
or sprinklers.

Construction: Floors, all walls (both retaining walls against the hillside and those exposed on a portion of the west elevation)
and ceiling are concrete. The exposed exterior concrete walls are painted in an effort to match the bark
siding above.

Finishes: Exposed concrete.
Fire Protection: Fire-rated walls and ceiling, except at stairs to Second Basement; dry-pipe automatic sprinkler system; one fire
alarm pull station.
Exits: Two exits — one to exterior at grade; one is unprotected stair to Second Basement.
West Elevation / North Wing ARG 2004
OREGON CAVES NATIONAL MONUMENT CHAPTER 3
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Second Basement

The Second Basement is also below grade except for most of the west elevation, which allows for deliveries to be made by vehicle to
this level.

Use/Occupancy: Back-of-house functions for the facility — laundry, restaurant storage, etc. This level also formerly housed
employee accommodations - sleeping areas and a dining room/kitchen. Due to changes in how the
facility is managed, these employee accommodations are no longer necessary and the concessionaire would like
to develop at least a portion of this area as public meeting room(s). Occupancy = S-1 (moderate hazard storage
due to presence of cardboard and paper products) /A-3 (proposed). Laundry Room is incidental to other
occupancies of the building and requires 1-hour separation or sprinklers.

Construction: Walls: Concrete retaining walls at the north, south and east sides of the building; the west wall is a combination

of exposed concrete and wood-frame, clad in bark on the exterior— again the concrete is painted to match the
bark.

Floor: Concrete
Additional Structure: Combination of the heavy timber (log) posts supporting beams above.

Finishes: Exposed concrete and gypsum board at walls; exposed framing at ceiling with piping and conduit surface-
mounted.

Fire Protection: Exposed, dry-pipe automatic sprinkler system; stair to Dining Room at First Basement above is unprotected; no
separation from floor above; one fire alarm pull station not adjacent to an exit.

Exits: Two exits — all are on West side of building - one exit on grade through Laundry Room; one exit from employee
Dining Room/Kitchen to catwalk. Employee Sleeping Area has only one exit.

First Basement

The First Basement is the lowest public floor of the building. It houses the Gift Shop, the Restaurant Dining Room, the Coffee Shop,
and the Kitchen. A portion of the Dining Room has been given over to the Gift Shop, which has an office in the northwest corner

of the space. The public Men’s Restroom is also located on this level between the Dining Room and the Coffee Shop. The Kitchen
opens to a service porch on the west side of the building with access from the road above and the loading dock at the floor below via
steep, asphalt-paved ramps. The exhaust fan from the range hood in the Kitchen is mounted on the exterior wall of the west elevation
at this level and covered with a shed roof.

Use/Occupancy: The Gift Shop (because it is part of the Dining Room), the Restaurant Dining Room and Coffee Shop = A-2
Occupancy. The Restaurant Kitchen is incidental to the main occupancy and should have a 1-hour separation or
sprinklers.

Construction: Floors: The floors are a combination of heavy timber and conventional wood framing with diagonal board
sheathing and a wood finished floor. Areas of the North Wing and center portion framing were replaced after
the mudslide in 1964 with dimensional lumber framing and plywood sheathing.

Walls: The north and south walls are still concrete retaining walls below grade at this point; the east wall opens
on grade to the forecourt and is wood frame; and the west side is wood frame. The exposed exterior walls are
clad in bark.

Additional Structure: Log posts supporting heavy timber beams above.

Finishes: Walls/Ceiling: Dining Room and Gift Shop walls and ceilings, like almost all public spaces within the

CHAPTER 3 OREGON CAVES NATIONAL MONUMENT
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building, are covered with fiberboard panels (Nu-wood). The panels are approximately 1’-6” wide and

vary in length to form a pattern reminiscent of ashlar laid stone. The beveled edges of the tongue

and groove panels reinforce this similarity. The panels were not meant to be painted — that was one of

their selling points — and originally were light beige with a matte finish. When an intumescent coating

was applied to the panels in 1989 to improve their fire resistance, the appearance of the panels changed. The
color is darker than the original and the finish is glossier. The somewhat mottled appearance of

the surface further reinforces their similarity to stone.

Coffee Shop walls are knotty pine and the ceiling finish is Nu-wood panels.
Kitchen walls and ceilings are painted gypsum board.

Floors: The floors in the North Wing were originally maple, but were replaced after the 1964 mudslide with
plywood overlaid with a dark linoleum or asphalt tile. The floors in the Dining Room and Gift Shop are
currently carpeted.

Coffee Shop floor is carpet.
Kitchen floor is vinyl tile.

Stairs: A large open stair with madrone wood balusters, heavy timber stringers, and open risers connects to the
Lobby on the First Floor above and is one of the focal points of the Dining Room.

The service stair to the Second Basement below was relocated under the main stair in the 1950s. Although
enclosed, the service stair is not rated and the visual appearance distracts for the character-defining main stair.

. .. . . . Main Central Stair at Landin, ARG 2004
Stream: Another focal point of the Dining Room is the faux stream — the conceit being that Caves Creek falls £

into the trout pond outside and then continues down the ravine through the Dining Room. The streambed is
supported on concrete beams and columns below; the bed is finished in river rock and two small wooden
bridges span the rill.

Fire Protection: Exposed, dry-pipe automatic sprinkler system; stair to Second Basement below is enclosed, but enclosure is not
rated construction; stair to Lobby above is unprotected; Nu-wood panels do not provide separation from
floor above; one fire alarm pull station in Coffee Shop is not adjacent to an exit.

Exits: There are three exits from the Gift Shop/Dining Room — one is directly to the exterior on grade at the east side
of the building; the other two exits are through another space - one of which is up the stairs and out through the
Lobby on the First Floor above and the other is through the Coffee Shop. The Coffee Shop has two exits
— one directly to the exterior, the other through the Dining Room.

First Floor

The First Floor is the entry level of the building. The entry door is on the south wall of the South Wing and enters into a handsome
lobby with a large field stone fireplace at its center. The reception desk is located on this level in the South Wing. A sitting area takes
up the center portion of the building at this level, and the North Wing, which is raised approximately 2 feet above the rest of this level,
houses the first level of Guest Rooms. The public Women’s Restroom is also located in the North Wing.

Use/Occupancy: The Lobby most closely approximates an A-3 Occupancy as it is a waiting area and a space where scattered
groups of people might congregate. The five guest rooms in the North Wing are an R-1 Occupancy.

Construction: Floors: The floors are a combination of heavy timber and conventional wood framing, sheathed in diagonal
boards with a wood finished floor (since covered).

Main Entrance into Lobby ARG 2004
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Walls: All walls are above grade on this level and are wood frame; the exterior is clad in bark. The walls are
considerably out of plumb at the east end of the guest room corridor in the North Wing.

Additional Structure: Log posts supporting heavy timber beams above.

Finishes: Walls/Ceiling: The wall and ceiling in the Lobby, corridors, and guest rooms are finished with Nu-wood
fiberboard panels. The guest bathroom walls and ceilings are painted gypsum board.

Floors: The floors are currently carpeted throughout this level, except at guest bathrooms, which are finished
with sheet vinyl.

Stairs: A large open stair with madrone balusters, heavy timber stringers and open risers connects to the guest
room corridor on the Second Floor above and the Dining Room at the First Basement below. A short
run of stairs (4 risers) connects the upper level of the First Floor (North Wing) to the Lobby level.

Fire Protection: Exposed, dry-pipe automatic sprinkler system; stair to First Basement below is unprotected; stair to Second
Floor above is unprotected; Nu-wood panels do not provide separation from floor above; Nu-wood panels do
not provide separation between guest rooms. Fire doors have been added between the Lobby and the
Guest Room corridor; however the walls they are installed in are not rated construction. Fire
alarm panel is located in Office on this level, one fire alarm pull station is not adjacent to an exit.

Exits: There are three exits from this level — one opens directly to the exterior two steps up from grade at the south
side of the building; the second is at the west end of the corridor in the North Wing to an exterior fire escape
with access to the road on the north side of the building, and the third is down the stairs and out through the Gift
Shop in the First Basement below.

Balconies

Originally the First Floor and the First and Second Basements had large wood-framed balconies off of the west elevation overlooking
the ravine. These balconies were removed in the 1950s, due to structural failure. Narrow steel and wood catwalks were installed when
the balconies were removed. The removal of the balconies significantly affected the historic appearance of the west elevation of the
building.

Second Floor

The Second Floor houses fourteen guest rooms. Each guest room includes a bath and small closet. There is also a large linen closet/
store room on this level, as well as several concealed spaces, the largest enclosing the large masonry chimney in the South Wing.

Use/Occupancy: This level houses guest rooms and their accessory spaces, and is an R-1 Occupancy.

Construction: Floors: The Floors are conventional wood framing, sheathed in diagonal boards with a wood finished floor
(since covered).

Walls: All walls are wood frame; the exterior is clad in bark.

Finishes: Walls/Ceiling: The wall and ceilings in the guest rooms, corridors and closets are finished with Nu-wood
fiberboard panels. The guest bathroom walls and ceilings are painted gypsum board.

Floors: The floors are currently carpeted throughout this level, except at Guest Bathrooms, which are finished
with sheet vinyl.

Stairs: A large stair with madrone wood balusters and heavy timber stringers and open risers connects this level
to the Lobby on the First Floor below.

OREGON CAVES NATIONAL MONUMENT
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Fire Protection: Exposed, dry-pipe automatic sprinkler system; stair to First Floor below is unprotected; Nu-wood panels do not
provide separation from floor above; Nu-wood panels do not provide separation between guest rooms.
Fire doors have been added between the main stair and the guest room corridor; however the walls into which
they were installed are not rated construction; one fire alarm pull station is adjacent to an exit.

Exits: There are three exits from the this floor — one is down the open stairs and out through the Lobby on the First
Floor below, and there are exits at the west end of the guest room corridors in both the North and South Wings
to exterior fire escapes with access to the road on the north and south sides of the building.

Third Floor

The Third Floor houses eight guest rooms. All guest rooms include a bath and small closet, with the exception of two suites of two
rooms each, which share a bathroom. There is also a linen closet/store room on this level, as well as a number concealed spaces due to
the geometry of this level. The westernmost rooms in both the North and South Wings have been given over to exiting.

Use/Occupancy: This level houses guest rooms and their accessory spaces, and is an R-1 Occupancy.

Construction: Floors: The floors are conventional wood framing, sheathed in diagonal boards with a wood finished floor
(since covered).

Walls: All walls are wood frame; exterior vertical walls are clad in bark, but much of this floor is open to the
exterior only as dormers within the roof structure.

Finishes: Walls/Ceiling: The wall and ceilings in the guest rooms, corridors and closets are finished with Nu-wood
fiberboard panels, except at the two guest rooms that have been changed to exits, where the walls are finished
with painted gypsum board. The guest bathroom walls and ceilings are painted gypsum board.

Floors: The floors are currently carpeted throughout this level, except in guest bathrooms, which are finished
with sheet vinyl.

Fire Protection: Exposed, dry-pipe automatic sprinkler system; stair to Second Floor below is unprotected; Nu-wood panels do
not provide separation from attic spaces; Nu-wood panels do not provide separation between guest rooms;
one fire alarm pull station is adjacent to an exit.

Exits: There are three exits from this floor — one is down two flights of open stairs and out through the Lobby on the
First Floor below; and there are exits at the west end of both the North and South Wings to exterior fire escapes
with access to the road on the north and south sides of the building.

3B. HISTORIC SIGNIFICANCE

The Oregon Caves Chateau was listed on the National Register of Historic Places in 1987 due to the significance of the style of ar-
chitectural, engineering and construction of the building. The Period of Significance for the building is listed as 1925 to 1949, which
covers the period from its original construction date until the first alterations were made. The Chateau was also designated a National
Historic Landmark (NHL) in 1987. The NHL website offers the following statement of significance:

“Completed in 1934, the structure is significant for the creative use of an extremely limited site spanning a gorge,
its style and shaggy bark finish, and the high integrity the building, its furnishings, and site have been retained.
The site also features stone retaining walls, fishponds, waterfalls, and walkways, all of which add to its rustic
intimacy.”
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In the life of every working historic building there comes a time when intervention is necessary to ensure the continued preservation
of the structure. Over time historic building components are affected by cataclysmic events such as mudslides, weather, use, and the
need to upgrade operating systems so that the building remains viable as the world changes around it. The key to successfully making
these required interventions in historical buildings is to find a balance between required repairs and modernization and preserving the
historic character that makes these buildings so special. In order to do this successfully, a clear understanding of the building’s physi-
cal repair, restoration and rehabilitation needs; the users’ needs; and the significant historic features of the building is necessary.

Determination of significance is critical to the successful rehabilitation of historic buildings. By understanding both what makes them
significant and which spaces and elements within them are character-defining features, one can plan improvements to minimize impact
on the important historic elements. As part of this study, each space within the Chateau was ranked for its historic significance.

The significance of individual rooms, spaces or elements of the building are divided into three categories:

Primary Significance

Describes spaces that are the most historically important spaces. They are often the public spaces of the building — the restaurant,
lobby, and exterior balconies. Typically, the designer used high-grade materials in these spaces and may have increased the size
and scale of the space and/or decorative features of the spaces to accent their importance. These spaces have not been significantly
changed from their original design.

These are the most significant character-defining elements of the building and should be maintained in their current condition to the
greatest extent possible. Necessary modifications to address life-safety and disabled access requirements should be carried out in a
way that will minimize the disturbance of the character-defining features of the space. Deteriorated character-defining features of
these spaces should be restored or, if restoration is not possible, they should be stabilized and protected. All modifications to these ar-
eas should be designed to meet the highest preservation standards based on the Secretary for the Interior’s Standards for the Treatment
of Historic Properties and current preservation philosophy.

Secondary Significance

This designation is usually applied to less public spaces that have retained their historic features for the most part. These spaces may
have been changed for new uses or some historic features may have been modified or replaced. The construction materials may not be
as fine or well made as those found in more important rooms.

More leeway is allowed in modifying these spaces than spaces of Primary Significance; however modifications of these spaces should
still be restricted to minor changes as required to meet life-safety, disabled access, and important programmatic needs. It is essential
to understand the remaining character-defining features of these spaces prior to undertaking modifications. The protection of those
features is highly recommended. The less historic fabric remains the more important it is to preserve it.

Least Significance

These spaces have retained little of their historic integrity. These spaces were either constructed as support spaces or were unoccupied.
They house very few character-defining features and were constructed and finished using serviceable building materials. This designa-
tion might also apply to a space that has been so modified that no character-defining features remain.

The lack of character defining features makes these spaces the most logical place to undertake significant modifications to the building.
The following drawings delineate the historical significance of each space within the Chateau.
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3C. BUILDING CODE ANALYSIS

The purpose of this study is to develop an understanding of life-safety and disabled access deficiencies at the Chateau and to provide
recommendations for how to address them, without creating an adverse affect on the historic character of the facility. A recognized
and approved standard must be used as the basis for any such study.

Building Code

The governing body for this facility is the National Park Service (NPS). The governing codes for NPS facilities are the codes typically
used by the local jurisdiction(s); in this case the state of Oregon adopted the 2003 International Building Code in its entirety in Octo-
ber 2004. However, for many facilities, NPS also relies on the provisions of the National Fire Protection Association (NFPA) codes.
NFPA 914, the Code for Fire Protection of Historic Structures, 2001 Edition was used for the life-safety portion of this study.

The purpose of NFPA 914 is “to provide fire protection and life-safety systems in historic buildings while protecting the elements,
spaces, and features that make these structures historically and architecturally significant” by identifying “the minimum fire safety
criteria to permit prompt escape of the building occupants to a safe area and to minimize the impact of fire and fire protection on the
structure contents or features associated with the historic character.” Given that the Chateau is a NHL, this approach is appropriate.

In addition to the standard construction requirements, NFPA 914 recognizes that proactive building management is a vital component
of the protection and safety of building occupants, as well as the building itself. The code requires that building owners and manag-
ers develop a comprehensive Fire Safety Plan. Chapter 11 of NFPA 914 outlines the requirements for development of Management
Operational Systems and a Management Plan as follows:

. Development of a Fire Emergency Response Plan

. Training of a Fire Safety Manager, staff and volunteers
. Record keeping for the Fire Safety Plan.

. Compliance Audits

NFPA 914 provides two methods of compliance — one is a prescriptive method based, to a great extent, on other governing code
requirements; the other is a performance-based method. For the purposes of this study the prescriptive method was used. Chapter 4
looks in depth at the most important elements of the fire and life safety system of the building: exiting, fire separation, fire protection
and notification. Chapter 5 makes recommendations for how to address deficiencies.

ADA

The Americans with Disabilities Act (ADA) and the ADA Design Standards were used as the basis for the disabled access portion of
the study.

Chapter 4 also identifies areas where the building is not in compliance with the requirements of the ADA, while Chapter 5 makes rec-
ommendations based on the ADAAG for correcting those deficiencies.

The Secretary’s Standards

All proposed building modifications should meet the Secretary of the Interior’s Standards for the Preservation of Historic Properties
to ensure against an adverse affect to this National Historic Landmark property.
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CHAPTER 4: EXISTING CONDITIONS OBSERVATIONS

While Chapter 3 of this study describes the construction and the historic significance of the building, this chapter will describe the
existing building systems, particularly as they allow for the use of the building by the disabled and relate to the life safety of building
occupants. As noted in the previous chapter the original construction does not meet current building code requirements in a number of
areas. The following chapter looks in depth at these conditions. Chapter 5 will look at recommendations for addressing the problems
identified in this chapter.

4A. DISABLED ACCESS
4A.1. Introduction

As a public accommodation, owned by the federal government, the Oregon Caves Chateau is required to be accessible to the disabled
by the Americans with Disabilities Act (ADA). In historic buildings the disabled accessibility goal is to ensure that all public spaces
and programs are accessible to the greatest extent possible without the total loss of significant historic fabric. Furthermore the route(s)
to get to those areas within the building must be accessible from the entrance to the site - this is called the path (or route) of travel.

While the Oregon Caves National Monument provides a number of interpretive programs, the Chateau’s function, for the purposes of
this report, is to provide food service and lodging. Although meeting facilities may eventually be provided in the Chateau, this pro-
gram is not currently functioning and has not been included in the disabled access survey of the building.

4A.2. Path of Travel

The Oregon Caves Chateau is currently not accessible to the disabled. The Chateau is constructed on a very tight site at the head of a
ravine. While this allows the building footprint to have a minimal impact on the site, it creates a six-story building, with only one on
grade entry at the center level. The main floor (First Floor) of the building is approximately 1°’-6” above grade at the entry; the Restau-
rant is on the level below (First Basement) and the closest guest wing is half of a level above this floor. While the entry could be made
accessible fairly easily, since the building does not have an elevator, accessible travel among the different levels once inside the build-
ing is not possible at this time.

Although the entry to the Restaurant (First Basement) is on grade on the south side of the building, it is accessed from the road and
parking lot level above only by a very narrow, steep asphalt ramp. Originally the First Basement, the First Floor above, and Second
Basement below had large balconies on the north side of the building. Reconstruction of these historic balconies could provide a
means for access to the public areas of the building without an elevator via sloped walkways between levels and the adjacent site.
However, while technically feasible, this path of travel would be discriminatory because it would require the disabled to travel outside
of the building, via ramp or elevator, to get from the Lobby to the Restaurant, while other patrons could take the interior stairs (see
Chapter 5 for further recommendations).

Lobby

Once inside the First Floor, the Lobby, sitting areas, and reception desk are on the main level and accessible to the disabled. However,
the counter at the reception desk exceeds the maximum height limit allowed for a wheelchair user. Additionally, the public Women’s
Room is located half a level above this floor and the Men’s Room is in the Restaurant on the floor below.
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Parking

Disabled accessible parking is provided approximately 100 feet north of the Chateau roughly on grade with the First Floor. The entry
road from below loops around the Chateau (see Figure 1, Appendix A) and is relatively narrow. Therefore people coming from the
parking area to the Chateau are very close to the moving traffic. All pedestrians are in the same position and the park has dealt with
the problem by imposing a 10-mile an hour speed limit throughout the area surrounding the cave entrance and the Chateau.

Public Restrooms

Even if an accessible path of travel could be provided, the existing Men’s and Women’s Rooms are quite small and it would be diffi-
cult to create accessible fixtures within these multi-fixture spaces. They could be remodeled as single user and/or unisex toilet rooms,
however this would cut back on the overall fixture count for the facility. (The fixture count required for the dining areas and public
spaces is a minimum of two fixtures for each sex.)

Guest Rooms

As noted above, the guest rooms nearest the entry are located half a level above the First Floor. The guest rooms themselves are not
accessible as the entry door width is 32”, which, with hinges, impinges on the 32” clear required dimension for access. The guest
bathrooms in each room are usually quite small and the entry doors are only 30” wide.

Signage and Notification

There is no Braille signage in the building to accommodate the sight impaired. The emergency notification system within the building
is inadequate as noted in the section below, and notification systems within the building are only audible, which makes no accommo-
dations made for the hearing impaired.

See Chapter 5 for recommendations of how to address these deficiencies.

4B. LIFE-SAFETY
4B.1. Introduction

The most overwhelming threat to the safety of occupants of the Chateau is fire. Buildings that house overnight guests present special
life-safety concerns because of the fact that guests are in a strange environment and may not know what to do in an emergency. For
this reason, and because of code and liability requirements, everything possible must be done to ensure that a fire does not have a
chance to get started and grow in this building and that guests are not trapped in their rooms or lost in the hallways.

While fire is the greatest threat, other life-safety concerns were also studied as part of this report. Section 4C addresses observations
regarding the structural system, both in terms of vertical (gravity) loads and the lateral loads that might be anticipated in case of severe
winds or an earthquake. Section 4D looks at the existing mechanical system, including heating and plumbing components, and Sec-
tion 4E studies the existing electrical system.

Oregon Caves Chateau contains many combustibles (fuels) such as furnishings, paper, cloth fabrics and the building’s construction
materials. Numerous potential ignition sources exist including heating and hot water equipment, aged electrical and lighting systems,
food and beverage preparation appliances, commercial refrigeration and laundry equipment, and office devices (computers, photocopi-
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ers, etc.). Arson and wildfires are also plausible threats. To reduce the fire threat for the safety of building occupants and to ensure the
continued preservation of this historic building, a comprehensive fire safety effort that encompasses risk management (fire prevention),
exiting, fire resistance, detection and alarm, and fire extinguishment is needed. This section of the building analysis focuses on exist-
ing exiting, fire resistance (barriers), fire detection and alarm, and fire suppression/extinguishment conditions at the Chateau.

4B.2. Exiting Observations

Getting the occupants out of the building quickly and in an orderly manner, in the event of the fire or other life threatening event is a
critical component to the safety of the occupants. The six-story Chateau is constructed with three stories built partially below grade
and three stories above grade. The stories below grade, although called Basements, are not true basements from the standpoint of code
and life-safety. (The 2003 IBC defines areas that are partially below grade as a story if some portion of wall at each level is exposed
and grade is more than 12 feet below the floor above at any point.) This building’s unique configuration facilitates exiting because

it provides opportunities for occupants to exit directly from these levels to grade, without having to travel upstairs and/or through an
intermediate space.

Due to the occupancy of the building, the building code typically requires a minimum of two exits from each level.
The following observations were made regarding exiting at the Chateau.

Third Basement

This is the lowest floor in the building, and because it houses a mechanical room with a boiler, code requires two exits. This level
meets that requirement because it has a pair of doors opening on to grade and a stair to the Second Basement.

North Wing West Facade - Metal Fire Escape ARG 2004

Deficiencies:

* See Second Basement Exiting Deficiencies below.

* The two exits from this level do not meet code because they are closer together than the required one-half the diagonal distance
across the space.

Second Basement

This level is used for the back-of-house functions of the facility and is a warren of equipment, stored materials, piping, etc. There is
one direct exit from this level to grade; however, although not specifically designated as a laundry room, the washers and dryers are
open to and adjacent to this space. There is a second exit through the Employee Kitchen/ Dining Room onto the wood and metal cat-
walk and then to grade from there. The Employee Sleeping Area has only one exit which is into the Employee Kitchen/ Dining Room
onto the wood and metal catwalk and then to grade from there. A third exit, well separated from the other two, is up the stairs to the
First Basement and out through the Gift Shop or Coffee Shop.

Deficiencies:

* The laundry area is one of the possible ignition points for a fire, and, as an incidental use area, it is required to be separated from
the main building occupancies by 1-hour construction, or to be sprinklered. The space is sprinklered, but the area is still considered
an area of high hazard and should be separated from the exit path.

* Smoke control is still required in exit paths, but because of the open configuration of most of this floor smoke cannot be controlled.
* Deliveries and supplies are unloaded in this area and empty cardboard containers are stored along the exit path.
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» Exit paths should not travel through kitchens as does the second exit out of this level (the only exit out of the Employee Sleeping
Area).

* The exit path is not well defined within this space. The exit path must be clearly delineated from work areas.
*  Metal catwalks and surrounding structures should be assessed for structural stability on a regular basis.

First Basement

This is the first public level of the building. While employees have some familiarity with the building, visitors to public spaces may be
entirely unfamiliar with the building. Therefore clearly defined exit paths are imperative in public spaces. This level houses the Com-
mercial Kitchen, which is a potential ignition point for a fire. There are two well defined exits from the public areas to grade at the
east side of the building. There is a third exit up the open main stair to the First Floor above and exiting through the Lobby. There are
two exits from the kitchen, one directly to the exterior and the other through the Coffee Shop.

Deficiencies:

* All of the public exits from this level are along the east side of the building and do not meet code because they are closer together
than the one-half the diagonal distance across the space required. In effect this means that the only way out of this level if there is
a fire along the east wall is through the Kitchen, which is not allowed by code.

* The exit paths that do not open directly on to grade are not protected.
* Smoke control is required in exit paths, but because of the open configuration of most of this floor smoke cannot be controlled.

First Floor

This is the first level of the building housing overnight accommodations. As noted above, employees are familiar with the building,

and visitors to the restaurant are awake and, therefore, deemed to be more responsive in an emergency. Overnight guest are the most
vulnerable to a life-threatening event, particularly in the middle of the night. Therefore, clearly defined exit paths are doubly impor-
tant in guest room corridors. This level has two exits directly to the exterior - one on the south side that opens on grade, with a path

through the Lobby. The other is at the west end of the guest room corridor and opens on to a metal fire escape that accesses grade at
the road on the north side of the building.

Deficiencies:

* The exit paths are not protected. The walls of the guest room corridors are not rated construction, so that a fire in a guest room
along this corridor could cut off the exit path.

* Smoke control is required in exit paths, but because of the open configuration of the south half of the building (Lobby), and the
open stairway to the First Basement below, smoke cannot be controlled. There is a smoke door that can close the guest room cor-
ridor off from the Lobby and open stairway in the event of a fire, but the door was wedged open at the time of this survey.

* Metal fire escapes and surrounding structures should be assessed for structural stability on a regular basis.

Second Floor

This level of the building houses 14 guest rooms opening off of a 5’-0 +/- wide, U-shaped corridor. This level has two exits directly
to the exterior - one at the west end of the corridor in the South Wing and the other at the west end of the corridor in the North Wing.
Both open onto metal fire escapes that provide access to grade at the road on the east side of the building. A third exit goes down the
open stair way to the Lobby and exits on the south side of the building.
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Deficiencies:
* The exit paths are not protected. The walls of the guest room corridors are not rated construction, so that a fire in a guest room
along this corridor could cut off the exit path.

* Smoke control is required in exit paths, but because of the open configuration of the south half of the building (Lobby), and the
open stairway to the First Basement below, smoke cannot be controlled. There is a smoke door that can close the guest room cor-
ridor off from the Lobby and open stairway in the event of a fire, but the door was wedged open at the time of this survey.

* Emergency lighting and exit signs in the corridors are inadequate.

* Metal fire escapes and surrounding structures should be assessed for structural stability on a regular basis.

Third Floor

This level of the building houses eight guest rooms opening off of a 3’- 6” +/- wide corridor. This level has two exits to fire escapes at
the west end of the building at the North and South Wings. The fire escapes are accessed through former guest rooms. These areas are
no longer used as guest rooms, but the concessionaire would like to see them returned to use if an alternate exit path can be developed.
A third exit goes down two flights of open stairs to the Lobby and exits on the south side of the building.

Deficiencies:

* The exit paths are not protected. The walls of the guest room corridors are not rated construction, so that a fire in a guest room
along this corridor could cut off the exit path.

* Smoke control is required in exit paths, but because of the open configuration of the south half of the building (Lobby), and the
open stairway to the First Basement below, smoke cannot be controlled. There is a smoke door that can close the guest room cor-
ridor off from the Lobby and open stairway in the event of a fire but the door was wedged open at the time of this survey.

* Emergency lighting and exit signs in the corridors are inadequate.

* Metal fire escapes and surrounding structures should be assessed for structural stability on regular basis.

4.B3. Fire Resistance Observations

Fire resistance is the ability of the building’s walls, floors, ceilings and other key structural elements to prevent the passage of flames,
heat, smoke and other combustible products. This is generally stated as a predetermined time period that should be comparable to the
estimated burn time of the contents within the enclosure. Fire resistance often assumes that the fire will continue until all combustibles
within its enclosure have been consumed, preventing fire spread to other portions of the building. If fire resistance is inadequate the
fire can spread beyond its “fire zone,” resulting in widespread or complete loss of the structure and its contents. When automatic fire
suppression is provided the resistance may be reduced in recognition of the shorter probable burn times.

4.B3.1. Existing Fire Resistive System Description:

Within the Chateau two fire zones currently exist: the Third Basement mechanical room, and the rest of the structure. The specific
main details of present fire resistance features are:

* The Third Basement houses the main boiler plant, hot water heaters, generator, and main electrical service panels. The building’s
designers recognized the potential fire danger posed by these services and enclosed the entire level in a fire resistant concrete en-
closure. If properly sealed, the enclosure is expected to offer at least two hours of fire resistance, which is estimated to be longer
than the burn time of the housed contents.

* The remainder of the building is effectively a single fire zone. If a fire originates in one part of this zone it will be free to spread
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Figure 4.1: Third Basement Ceiling Penetrations

Figure 4.2: Third Basement Stairway Fire Separation
Deficiencies

Figure 4.3: Close Proximity of Propane HW Heater
and Boiler Burner

Figure 4.4: Non-Rated Second Basement Ceiling
(Typical)

Figure 4.5: Non-Rated area under stair from Second
Basement to First Basement

Figure 4.6: Non-Rated Enclosure to Second Basement
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throughout the structure. An uncontrolled fire is expected to engulf the entire building within one hour.

* Interior walls and ceilings are constructed of wood framing and covered with fiberboard panels. These panels do not offer signifi-
cant fire resistance and cannot be classified as a fire barrier. The panels have been coated with fire resistant paints in attempt to

improve fire resistance but the level of effectiveness is expected to be minimal.

Table 4.1 presents the fire resistance requirements for existing hotels as prescribed in National Fire Protection Association (NFPA)

#101, Life Safety Code(r).

Table 4.1: NFPA 101 Fire Separation Requirements

Area Description

Separation/Protection

Boiler and fuel fired heater rooms service
more than a single guest room or suite

One-hour or sprinkler

Employee locker rooms

One-hour or sprinkler

Gift or retail shops greater than 100 ft?

One-hour or sprinkler

Bulk laundries

One-hour or sprinkler

Maintenance rooms

One-hour and sprinkler

Rooms used for the storage of combustible
equipment and supplies

One-hour or sprinkler

Trash collection rooms

One-hour and sprinkler

Guest room corridors

Thirty-minute or sprinkler®

Guest room corridor doors

Twenty-minute or sprinkler**

* Where sprinklers are provided walls shall be designed to resist the passage of smoke.

** Where sprinklers are provided doors shall be smoke resistant and fitted with self-closing and positive latching hardware.

4.B3.2. Existing Fire Resistance Deficiencies

Key fire resistance deficiencies within the Chateau are:

Third Basement

» Fire resistance is deficient due to numerous pipe and electric service penetrations in the ceiling.

* Gaps exist in the door framing the wall and the ceiling of the access stair that leads from the Third to Second Basement.

* The propane fired water heater and emergency generator, oil-fired boiler, and electrical distribution panels are in close proximity to
each other. If a leak occurs in the propane supply tube gas could migrate to one of the flame or spark producing sources where it

can ignite and explode.

Second Basement

* The ceiling throughout the storage, laundry and refrigerator/freezer equipment area is exposed wood on wood joists. Numerous
gaps in the ceiling would permit fire spread to the First Basement.

* The dumbwaiter from the Second to First Basement is an unprotected shaft.

* The Second Basement is effectively one area that would allow unrestricted horizontal fire spread.
* (Cardboard and refuse storage is adjacent to the laundry and refrigeration equipment and is not fire separated.
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Employee residential areas are not fire separated from the remainder of the basement.
The stairway from the Second Basement to the First Basement Dining Room is not fire resistant and would permit fire spread.

Vertical framing at the perimeter walls is exposed and would allow a fire originating on this level to spread within concealed wall
cavities to the upper floors.

First Basement

The stairway from the First Basement Dining Room to the First Floor is open to permit unrestricted vertical fire migration.

The main kitchen is not fire separated from the rest of the floor so that a kitchen fire (high probability scenario) can spread into the
Dining Room and Coffee Shop. Once in the Dining Room it can migrate up to the Main Lobby.

First Basement storage rooms are not fire-separated.

Fiber ceiling tiles throughout the level (except the Kitchen) are not fire resistant and have numerous gaps and pipe/cable penetra-
tions. The combination of gaps, penetrations, and a relatively early probable integrity failure will allow flames to spread into ceil-
ing and wall voids.

Fiber panels, similar to the ceilings, exist on the interior partition walls. The failure and fire spread potential is similar to the ceil-
ings.

First Floor

Fiber wall and ceiling panels similar to the First Basement exist throughout the First Floor. Consequently there is not any fire
separation between the guest and public areas, or between guest rooms.

The fire door between the Main Lobby and the guest room corridor can be propped open allowing smoke spread among the areas.

Wall framing and panels around the fire door are the same fiber panels found throughout the building. If the fire door was closed,
flames would be able to spread around the door frame defeating the door’s purpose.

Fire separation does not exist between office areas and reception desk.
Guest room doors are not fire or smoke resistant.

Second Floor

Fiber wall and ceiling panels exist throughout the Second Floor, and there is not fire separation between corridors and guest rooms,
or between guest rooms.

The stairway between the Second and Third Floors is not fire separated.

The fire doors between the main stair and Second Floor guest room corridor is able to be propped open.
The wall framing and panels around the door are fiber and would not prevent fire spread.

The Second Floor utility and storage closets do not have fire separation.

Non-rated guest room doors.

Third Floor

Fiber wall and ceiling panels exist throughout the Third Floor. There is not any fire separation between corridors and guest rooms,
or between guest rooms.

The Third Floor corridor does not have fire separation. A single fire incident would be able to block the entire corridor.
Third Floor utility and storage closets do not have any fire separation
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Figure 4.7: Open Main Stairway from First Basement
to First Floor and First Floor to Second Floor

Figure 4.8: Gaps at Ceiling Fiberboard Panels (Typi-
cal Throughout at First Basement through Third Floor)

Figure 4.9: Missing Ceiling Panels Exposing Framing
at First Basement

Figure 4.10: Lack of Fire Separation between Kitchen
and Coffee Shop at First Basement

Figure 4.11: Ceiling and Wall Gaps (Typical)
Throughout

Figure 4.12: Fire Door to Guest Wing at First Floor
held open, Non-fire rated wall
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Figure 4.13: Non-fire rated fiberboard panel wall and
ceiling finish throughout First Basement through Third
Floor

Figure 4.14: Non-fire rated walls around Fire Doors

Figure 4.15: Typical Non-Rated Guest Room Door

Figure 4.16: Typical Alarm Bell and Manual Alarm
Station

Figure 4.17: Reception Office Manual Fire Alarm
Station

Figure 4.18: Typical Battery Powered Guest Room
Smoke Detector (Note: This is not connected to the
building alarm system.)
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There is not any fire separation between the Third Floor guest rooms and corridors, the attic, or concealed spaces behind knee
walls. A fire originating in a guest room could spread quickly into the attic where it could then migrate throughout the underside of
the roof.

Attic

The attic lacks interior fire stops which would allow flames and smoke to spread throughout the space above guest rooms.

Exterior

An exposure (exterior) fire will have numerous opportunities to spread into the building. The main concern is a fire that ignites
exterior bark sheathing and spreads into the framing.

A fire originating at one of the exterior fans or cooking grease traps will be able to spread into the framing.
Fire resistance does not exist along the building’s eaves allowing flame spread into attics.

Exterior glazing that is used throughout the building is not fire resistant and could fail in a relatively short (less than five minutes)
time period after it has been exposed to flames.

4B.4. Fire Detection and Alarm Observations

4B4.1. Existing System Description

The Chateau’s current fire detection and alarm system consists of the following:

One manual fire alarm station in each of the First, Second and Third floor guest wings,

One key activated fire alarm station in the office room adjacent to the First Floor check in desk,
One manual fire alarm station in the First Basement Coffee Shop,

One manual fire alarm station in the Second Basement staff dining room,

One manual fire alarm station in the Third Basement mechanical room,

A fire alarm bell above each of the manual fire alarm stations, with the exception of the First Floor main desk station. A horn is
used for the station on the Second Basement level.

Fire alarm stations and bells/horns are powered by a dedicated 110 VAC circuit that is located on the Second Basement level.

Battery powered single station smoke sensors are located in each guest room, and in the guest room corridors. These are not tied
into a building alarm system.

A battery powered single station smoke sensor is located above the First Floor reception desk.

An exterior mounted water motor gong provides the building sprinkler system alarm. The system is not electrically tied to the
building alarm system.

The kitchen cooking hood extinguishing system is not connected to the fire alarm system.

Operation of the building’s fire alarm system requires some aspect of human intervention.

If a staff member discovers a fire they must activate the closest manual alarm station to activate the evacuation bells.

If a room smoke detector operates the guest or a staff member must operate the closest alarm station to activate the bells.
In the event of a sprinkler operation, a staff member must initiate alarm by operating an alarm bell.

If the kitchen hood extinguishing system operates a staff member must initiate the alarm.

After the alarm has been activated a staff member must make a telephone call to the fire department.
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4B.4.2. Existing System Deficiencies

Key problems with the current system are:

e The number of manual alarm stations is inadequate. In guest room areas stations are not properly located with respect to exits.
Manual alarm stations are not found in the First Floor Lobby or First Basement Dining Area. The station in the First Basement
Coffee Shop is improperly placed with respect to the exit. There is no alarm station in the Kitchen. Only one manual station was
found in the Second Basement and it is improperly placed with respect to the exits.

e The audible warning devices are not properly spaced to ensure that the alarm is heard throughout the occupiable portions of the
building. Fire alarm alerting devices are not found in guest rooms or the staff dormitory on the Second Basement level. Alarm
warning devices are not found in the First Level Main Lobby, First Basement Dining Room, or Main Kitchen. Only one alarm
horn was found in the Second Basement, which will not properly alert the entire level.

e The system does not have visual notification devices.

* All smoke sensors are single station devices and are not connected to a central alarm system.

* Smoke sensor placement is inadequate for the public spaces.

* Smoke sensor placement is inadequate for the storage, work and other non-public areas of the building.

* The fire sprinkler system is not connected to the fire alarm system. A sprinkler activation will not alert building occupants.

» Fire sprinkler control valves are not electrically supervised and can be shut, disabling the sprinkler system, without notifying staff.
* The kitchen hood extinguishing system is not monitored by the fire alarm system. A kitchen hood fire will not alert occupants.

* The system can be easily turned off by shutting the power switch. Alarm system power is not monitored and therefore staff and
occupants would normally be unaware that the system is inoperative.

e The system does not have a back up power source. If main power is lost the alarm system is disabled.

* The system is not monitored outside of the building. Therefore if a telephone call is not made to the fire department, emergency
services will not be notified.

4B.5. Fire Suppression System Observations

4B.5.1. Fire Suppression Water Supply Description

A fire protection water supply for the sprinkler system is provided by underground tanks that are located on the mountain north of the
Chateau. These are automatically refilled by Lake Creek.

Details of the water supply system are:

*  Water was originally provided by a single 40,000 gallon dedicated tank that is located on the mountain. Since it was originally in-
stalled the fire tank has been manifolded to an adjacent 35,000 gallon domestic water tank for a total, full level capacity of 75,000
gallons. The nominal tank depth is 12 feet.

*  Water is automatically filled from Lake Creek. The reported pH level of the water supply is a relatively neutral 7.2. Park mainte-
nance reports that they have not encountered mineral or iron buildup or other problems with the water supply.

* The elevation at the base of the tank is 4,200 feet. The elevation at the base of the sprinkler riser is 3,954 feet. This is an elevation
difference is 246 feet resulting in an pressure differential of 106.5 psi.

* The water level in the tank is not monitored and therefore the exact quantity of water at a given period may not be known. It is

possible to estimate the depth of water in the tank by viewing the supply pressure gauge at the main sprinkler valve but this may
not give an accurate reading.
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Figure 4.19: Sprinkler Water Motor Gong (Note: This

is the only sprinkler activation alarm.)

Figure 4.20: Fire Alarm Main Switch - Second Base-

ment Level
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*  Water is transported from the tank to the building exterior through approximately 480 feet of 8-inch (actual I.D. = 8.23 inch) un-
lined cast iron pipe. At the building exterior the pipe size is reduced to 6-inch (actual I.D.= 6.14 inch) for the final approximate 35
feet (including elbows) into the building.

* A two inch flushing valve has been placed at the base of the 8-inch main. This may be used for annual flushing to remove debris
and reduce scale build up within supply piping.

4B.5.2. Fire Suppression Water Supply Analysis

Analysis of the water system concludes:

» Static water pressure (non-flowing conditions) at the main sprinkler alarm valve will be 112 PSI when the tank is full and 106 PSI
when the tank is at its lowest level. This is based on the nominal tank depth of 12 feet and the elevation of 246 feet. When the site
visit was conducted the gauge on the sprinkler system riser indicated a static pressure of 110 PSI indicating a mid-level quantity of
water in the tank.

e The theoretical maximum flow from the tank into the system pipe is calculated at 2,616 GPM based on the equation
Q=29.83(Cd)(D)?vP where the Cd is 0.6.

* The Coefficient of Roughness (C-Factor) as defined by NFPA #24 for new unlined cast iron pipe is 100. The NFPA guide for
moderately corrosive water states that the C-factor for a 50 year old pipe will be 50. However the water at the Chateau is relatively
neutral and is expected to be 80-90.

* Using a C-Factor of 90 the friction loss, calculated with the Hazen-Williams equation (Pf=4.52(Q)1.85 /C1.85(D)4.87) the fric-
tion loss per foot in 8-inch pipe is .079 PSI/foot or 37.9 psi for the 480 foot distance at the maximum water flow rate. The friction
loss per foot in 6-inch pipe is 0.33 PSI/foot or 6.6 psi for the 20 foot length at the maximum flow rate. The total friction loss at the
base of the riser at the maximum flow is 44.5 PSI. This results in an available pressure of 67.5 PSI and 61.5 PSI respectively at the
highest and lowest tank levels.

* Using a C-Factor of 80 the friction loss the friction loss per foot in 8-inch pipe is .099 PSI/foot or 47.5 psi for the 480 foot distance
at the maximum water flow rate. The friction loss per foot in 6-inch pipe is 0.41 PSI/foot or 8.2 psi for the 20 foot length at the
maximum flow rate. The total friction loss at the base of the riser at the maximum flow is 55.7 PSI. This results in an available
pressure of 56.3 PSI and 50.3 PSI respectively at the highest and lowest tank levels.

* Appendix C of this report provides the hydraulic analysis of the sprinkler system and compares the system demand to the available
water supply.

4B.5.3. Water System Deficiencies

Specific water system deficiencies that need to be addressed are as follows:

* The tank discharge for fire and domestic service is located at the base of the tanks. As such there is not a mid-level domestic dis-
charge that allows a portion of the tank to serve as fire reserve. An increase in domestic use during drought periods could drain the
tank so that water would be unavailable for the sprinkler system.

* The tank does not have a water level indicator. Consequently the volume of water at a given time may be too low to supply sprin-
klers, without providing a warning indication that could then allow remedy of the situation.

* The pipe system does not have a fire hydrant, which prevents an opportunity for the system to provide a source of water for manual
fire fighting operations.

* The exact internal condition of supply pipe is unknown and consequently there may be tuburculation (obstruction). Disassembling
a section of pipe will be necessary to properly evaluate conditions.
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4B.6. Fire Sprinkler System Observations

The Park does not have its own fire department, relying instead on the services of the Cave Junction Fire Department. The fire depart-
ment has a minimum 45 minute response time (weather permitting) and if the fire is allowed to develop without control, a complete
loss of the structure is probable before the first fire trucks arrive. This problem was recognized in 1949 when NPS installed an auto-
matic fire sprinkler system throughout the entire building.

4B.6.1. Existing Sprinkler System Description
Main characteristics of the existing sprinkler system are:

* It was designed and installed in 1949 by the Automatic Sprinkler Corporation of America.

* Itis asingle zone serving the entire structure.

e Itis adry-pipe system.

e It was designed under NFPA #13 pipe schedule requirements for an ordinary hazard group structure. Pipe schedule methods were
the standard practice when the system was designed. Ordinary hazard criteria are appropriate for the hazards found in the building.

* System piping is primarily schedule 40 steel with threaded couplings, which is typical for the installation period.

* All piping and sprinkler heads are run exposed below ceilings. It should be noted that horizontal sidewall sprinklers were not
manufactured when the system was installed and therefore were not an option for the designers of that time.

* An exposure protection system is provided for the roof to suppress burning embers from a wild land fire situation. This consists
of a control valve on the third floor, piping in the attic and open sprinklers across the roof. Operation of this system is by manual
means only.

e Alarm is provided by an externally mounted water motor gong.

4B.6.2. Existing Sprinkler System Hydraulic Analysis

In the 1940’s the majority of sprinkler systems were designed with pipe schedule methods. This design philosophy essentially makes
general assumptions about the quantity of water that is expected to flow from each sprinkler orifice and then sized piping based on the
number of sprinklers served by an individual pipe section. The problem with this approach is that it does not accurately take into ac-
count pipe pressure losses due to friction, elevation pressure losses, nor response delays encountered with dry-pipe sprinkler systems.
Contemporary sprinkler standards now require the utilization of hydraulic calculation procedures that accurately establish pipe dimen-
sions.

The observed static pressure at the sprinkler system dry-pipe valve was 110-112 psi. This stable pressure was at a time Chateau was
closed and the tank level was mid-quantity to full. Calculating a worst case scenario with low tank water, the static pressure is esti-
mated at 106 psi. The 106 psi pressure was used for the hydraulic calculations.

See Appendix C for a detailed Hydraulic Analysis of the existing sprinkler system.

4B.6.3. Sprinkler System Deficiencies
Specific sprinkler system deficiencies that need to be addressed are as follows:
* The water supply pressure is inadequate for the Third Floor by approximately 9.6-12.9 psi.

* The water supply pressure for the First Basement is inadequate by approximately 67.9-69.9 psi. A similar condition is expected
for the First Floor due to similar pipe sizes and the number of sprinkler heads in each zone.
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* The original sprinkler heads were replaced in approximately 1998 with newer generation, low profile, quick response models. The
replacement sprinkler heads are Central Sprinkler Corporation GB units, which are under federal recall due to reported instances
of failed operation.

* The system is not connected to a building fire alarm system.

* The system does not have a low air pressure monitoring device. Consequently, if the air compressor fails, the dry-pipe valve may

Figure 4.21: Exposed Sprinkler Piping in Main Lobby operate and flood the system piping. If this occurs during freezing periods, pipe breakage and flooding of the building could result.

* Main control valves are not monitored by tamper supervisory devices, nor are they locked in an open position. The present ar-
rangement allows valves to be shut, rendering the system inoperative, without anyone aware of the condition.

* The system does not have a fire department pumping connection. Consequently the fire department cannot supplement the system
operating pressure if the water supply fails. The commercial refrigerators and freezers on the Second Basement level do not have
the required sprinklers installed within.

» Exterior protection is for the roof only and does not extend to protect the sides of the building.

Figure 4.22: Exposed Sprinkler Piping in Guest Room . . .
4B.6.4. Exterior Fire Suppression System

The Chateau is situated along a slope in a box canyon with primarily coniferous vegetation. These type areas are especially susceptible
to rapid moving and intense wildfires that can produce heat intensity of 250-400 BTU’s per square foot per second. Estimates place
the possible fire duration at three to four hours. The building exterior consists of cedar bark siding and cedar shake shingle roofing,
both of which are highly combustible and could be readily ignited by an adjacent wildfire.

4B.6.4.1. Existing Exterior Fire Suppression

Figure 4.23: Roof Deluge Valve on Third Level
Exterior fire suppression for the Chateau is provided by a series of open deluge type sprinkler nozzles located along the roof peak.

Water for the system is provided by the main building sprinkler system. Operation is accomplished by a manual operation valve that is
located in the Third Floor guest corridor.

A hydraulic analysis of the water requirements of the roof sprinklers indicates that the present supply will provide adequate pressure
and an estimated flow of 500 GPM. The estimated flow duration will be approximately 150 minutes if the tanks are at full level.

The primary deficiencies with the present system are:

e Sprinkler heads are only on the roof. These will not be effective against a low level fire that threatens exterior walls.

* The roof deluge system is controlled by a valve on the Third Floor. The location of this valve may not be readily known by re-
sponding firefighters and therefore the system may be ineffective. Figure 23 shows a photograph of the deluge control valve.

See Chapter 5 for recommendations of how to address these deficiencies.

4C. STRUCTURAL OBSERVATIONS
4C.1. Introduction/Scope

A limited structural assessment has been performed of the Oregon Caves Chateau at the Oregon Caves National Monument in southern
Oregon. The Chateau is a six-story historic structure constructed in 1934. This assessment is based on available original drawings, a
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site visit on November 4, 2004, and engineering judgment. Limited calculations were performed only for floor joist gravity strength.
4C.2. Structural System Description

The Oregon Caves Chateau is a wood framed structure with concrete at the lowermost levels. The building has four distinct structural
systems:

1. The lowermost level, called Third Basement, exists only in the center third of the building’s footprint and is of reinforced concrete
construction, including slab on grade, retaining walls on three sides and slab above at the Second Basement.

2. The First and Second Basement are a combination of concrete walls on the north and south walls (and east wall at the Second
Basement) and heavy timber post and beam construction. The posts are approximately 24-inch diameter logs. The one exception
is concrete columns and beams supporting the water feature in the Dining Room at the First Basement. The Second Basement
has concrete slab on grade or supported concrete slab over the small Third Basement. The First Basement is supported on 16x20-
inch solid wood girders which span between round timber columns, 2x16 wood joists at 16-inch centers supporting diagonal floor
sheathing.

3. Above this heavy timber construction are typical wood framed floors with diagonal sheathing, joists and wood stud bearing walls.
The 2x16 joists at the First and Second Floor levels transfer the bearing wall loads to the heavy timber beams.

4. The roof has steeply sloped rafters with dormers and there is evidence of added stud supports near the perimeters. Exterior walls
above grade appear to be straight sheathed with bark exterior cladding.

There is a large masonry fireplace at the First Floor. The masonry has a footprint of 14 feet by 6 feet from the Second Floor down
with a smaller chimney above. It is assumed that this masonry is unreinforced.

Historically, the Chateau had a wood framed porch or balcony on the west side that has since been removed. If this balcony were to be
reconstructed, alternative structural systems should be considered which could enhance the structural integrity of the overall Chateau.

4C.3. Structural System Observations

The structural system of the Oregon Caves Chateau appears to be in generally sound condition based on our brief walk through inspec-
tion of the building. Some of the round timber columns and 16x20-inch timber beams have very noticeable checks and splits that look
somewhat alarming, but we believe the capacity of these members has not been substantially reduced.

The building experienced a mudflow in 1964 when mud and water came down the canyon and backed up against the east wall of the
Chateau. Windows were broken and mud was allowed to flow through the building. Some new wood framing and plywood sheathing
was observed which were undoubtedly the repairs from this incident.

The concrete exterior retaining wall in the Third Basement on the north side has one fairly large crack, somewhat diagonal, that sug-
gests some minor settlement of the west end of that wall (the down-canyon end of this wall). We do not believe that any repairs are
needed for this crack. We also observed several exposed reinforcing bars dowelled from the west wall or footing into the Third Base-
ment slab on grade, suggesting some settlement of the slab on grade. Again, we do not believe that any repairs are needed.

The wood framed walls of the north wing above the First Basement level have some noticeable out of plane distortions that have oc-

curred at some unknown point of time. This may have been a result of the 1964 mudflow but that has not been documented to our
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knowledge. The previous Historic Structure Report (McMurry 1999) has documented various measurements of out of plumb where
the greatest distortion was 1 11/16 inch in 4 feet on the First Floor north exterior wall. We do not believe that these distortions are a
structural concern but they are causing some problems with door and window operation. We will make recommendations later in this
report to add plywood on some walls in these levels, which will enhance the stability of these walls and should preclude further distor-
tions from occurring.

There has been some deterioration of the exterior finishes of the building. At the gable type ends at the roof, round wood brackets
(which we believe are more decorative than structural) have experienced significant deterioration and need to be replaced. We also
noticed some areas of the Port Orford cedar bark siding that were soft showing signs of deterioration, although most of the cedar bark
siding appeared to be in good condition. Exterior steel fire escapes, apparently added in 1962, were not inspected in any detail but
their supports should be carefully evaluated for corrosion and structural soundness if they are to remain in use. We understand alter-
nate means of exiting are being studied.

4C.3.1. Gravity Load Evaluation

The structure does not have any noticeable signs of distress that would raise questions regarding the gravity load structural system,
which has supported normal loads for over 70 years.

The question was raised during this evaluation if the typical floor joists could support new gypsum board ceilings in lieu of the present
fiberboard to increase the fire resistance of the building. The critical locations are the longest joists beneath the guest room areas (First
Floor framing in North Wing and Second Floor framing in Central and South Wings) where the joists have to also transfer gravity
loads from the corridor stud walls to the heavy timber beams which are centered on the corridors above. We performed limited struc-
tural calculations for these joists and believe they can support the new gypsum board ceiling with very minimal finish.

4C.3.2. Seismic Evaluation

Oregon Caves National Monument is located in an area of moderate seismicity. Seismicity is higher to the west with the subduc-

tion zone along the coast and inland near Klamath Falls. The current seismic intensity maps suggest that the Oregon Caves National
Monument area has a seismic ground motion about 75% of the West Coast normal seismic intensity (not considering near fault situa-
tions). It was interesting to observe the visual faults within the caves themselves, which obviously occurred many years ago during the
coast range mountain-building process. The faults seen in the caves are not considered active or a source of future earthquakes.

The seismic resistance of the Chateau is reasonable, although it would be desirable to strengthen the upper floors. The three basement
levels (the floors below the First Floor or Lobby) have reinforced concrete walls plus diagonally sheathed floors and appear able to
resist earthquake forces. The upper floors also have diagonal sheathing, making the floors strong horizontally, but the walls only have
straight sheathing or fiberboard, giving them little strength for earthquake resistance. In fact, the observed out of plumb wall condition
on the north side, probably from the mudflow, resulted from this lack of lateral strength due to weak sheathing on the walls in the guest
room floors. On the south side the massive masonry fireplace provides some limited capacity to resist seismic loads.

See Chapter 5 for recommendations of how to address these deficiencies.
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4D. MECHANICAL SYSTEMS OBSERVATIONS
4D.1. Heating and Ventilating System Observations

4D.1.1. Heating

The building employs a steam boiler for heating. The boiler has been recently installed, and 1is in excellent operating condition. Steam
radiators are generally located beneath windows throughout the building. The radiators and the two-pipe (steam and condensate)
distribution piping are the original installation. The piping is carbon steel. The radiator inlet valves admit some steam when they are
closed. It was reported that trap maintenance is current and no trap maintenance or replacement is required. There have been minimal
steam system leaks reported.

The maintenance engineers desired a way to add water treatment chemicals to the steam system. We believe this is a prudent measure.

The source of fuel for the boiler is oil. It is stored in an underground tank at the rear of the building. The steel pipe vent in the ground
as well as the fuel fill cap indicates the tank location. This tank has been reported to be either steel or concrete. We have never seen a
concrete underground oil storage tank, and believe this to be steel. Either way, the fuel storage is at risk. Concrete is prone to crack-
ing and leakage. Steel is subject to corrosion and leakage. There is nothing that indicates the tank is other than original installation, so
it is probably single-wall. The underground piping is also most likely single-wall steel. We did not observe a spill-prevention con-
tainer at the fuel fill location.

4D.1.2. Ventilation

The main kitchen on the First Basement level has a range hood system. Based on current International Mechanical Code (IMC) the air
quantity is required to be 400 CFM per linear foot of hood. This hood is 19°-7" long; therefore it will require about 7,800 CFM. The
duct is 24” x 24”. Again, according to Code, the duct velocity should be greater than 1,500 feet per minute. The velocity in this duct
would be about 2,000 feet per minute, and satisfies code.

The hood appears to be adequate for the range, but the exhaust fan location does not meet the requirements of the International Me-
chanical Code. The fan is mounted on a wood framed platform on the exterior face of the rear wall of the kitchen. A wood roof has
been installed over the fan and platform to protect it from snow. All system components (fan, hoods, duct) should be provided with
18” clearance from combustibles. This clearance may be reduced to 3” if the combustibles are covered with gypsum board with a
damage-resistant surface on the top. The fan housing is located very close to the exterior wall of the building, which is covered with
bark and highly flammable. If the air discharges away from the building, the discharge duct opening must be five feet from the build-
ing and three feet away from any other building openings. This would not be difficult to achieve. It would involve adding an exten-
sion to the fan discharge. Also, by code, there must be a way to collect and remove grease from the fan assembly. No immediate
means appeared to be obvious. The duct was installed 18” from the ceiling and is in compliance.

The IMC requires a grease clean-out every twenty feet. There were no cleanout openings apparent in the run of ductwork.

The Uniform Mechanical Code specifies that a make-up air system be provided for the kitchen. This system is intended to replace the
air exhausted by the kitchen hood. No provisions for make-up air were provided.

There is an employee cafeteria in the Second Basement that contains a hood and range. We understand that this facility is no longer
used for food preparation. This is for the best, as there are a number of issues with this installation. The hood is installed against an
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exterior wall, and discharges directly outdoors. It does not conform to the discharge opening location criteria described above. The
hood does not extend the entire length of the range. We activated the fan and observed that the air movement does not appear to be
very great.

The employee cafeteria also contains an electric space heater. This unit appears to be in serviceable condition.
There is also no make-up air system for the employee cafeteria.

The building is cooled by natural ventilation. In the areas where cross-ventilation is possible, such as the Lobby and the Dining Room,
natural ventilation is adequate. Because of the heat build-up during the day, guest rooms without cross-ventilation get uncomfortably
warm. To reduce the temperature, fans have been provided in the rooms. The fans overload the circuits in some areas. The electrical
system evaluation addresses the electrical issues connected with the circuit overloading condition.

See Chapter 5 for recommendations of how to address these deficiencies.
4D.2. Plumbing System Observations

The plumbing system is installed in carbon steel piping throughout the building. The pipe installation appears to be the original con-
struction. There is a new water meter installed in the building at the service entry. The service entry is on the north side, in the base-
ment, over the large coolers and freezers. The waste piping is cast iron, also probably original construction. There have been some
reports of leaks in the supply pipe, but this does not appear to be an ongoing maintenance item.

The plumbing fixtures are mostly original. Original fixtures are located in the guest rooms, with more modern fixtures located in
high-traffic areas such as common restrooms. Newer fixtures are also located in the kitchen. Staff noted that they have had difficulty
obtaining parts to repair the fixture trim.

Water is heated by two gas-fired water heaters located in the sub-basement adjacent the steam boiler. These heaters circulate water
through a large storage tank. The heaters are fairly new, and appear to be in excellent condition. The storage tank appears to be some-
what older, but appears to be in good shape as well.

Propane is the source fuel for the water heaters. The propane tank is located at the rear of the building, about twenty-five feet away.
This distance is in compliance with the Uniform Fire Code for containers of capacity less than 2,000 water-gallon. The sub-basement
has an opening to the outside, and would not be classified as a pit. This consideration is necessary because, unlike natural gas, propane

gas is heavier than air. There do not appear to be any significant code compliance issues associated with the use of propane on this site.

See Chapter 5 for recommendations of how to address these deficiencies.

4E. ELECTRICAL SYSTEM OBSERVATIONS
4E.1. Electrical System Observations

4E.1.1. Service

The building service is derived from a utility owned pad mount transformer with underground wiring from the transformer to the
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service equipment located inside the building. Service equipment consists of (1) 200-ampere and (2) 400-ampere fusible disconnect
switches. Electrical characteristics are 120/240-volt, single phase.

4E.1.2. Power Distribution

Distribution is provided from the service equipment to branch circuit panels. Certain panels are tapped from a wire-way that is sup-
plied from a single feeder from the service equipment. Feeder wiring from the service equipment to the panels is installed in metallic
conduit. Panels are residential circuit breaker type load-centers. The equipment suitable for continued use provided no electrical load
is added to the facility.

Standby Power

There are frequent utility power interruptions. Standby power is provided from an on site generator that supplies power to egress
lighting and food refrigeration equipment.

Branch Circuit Wiring

Branch circuits originate from the circuit breaker load center panels and supply power to various electrical equipment components to
include lighting outlets, receptacles and mechanical equipment.

The original wiring consisted of open conductors routed through insulated sleeves (knob & tube). This has been disconnected and
replaced with thermoplastic insulated copper conductors installed in metallic conduit.

Although the conduit and wire is in good condition, the circuit capacity is insufficient, as circuits breakers are tripping due to over-
loads created by electric fans that are operated during the warm weather summer season and other portable appliances.

Wiring Devices

Light switches are functional. Receptacle outlet quantities and spacing are insufficient and subsequently do not comply with current
codes. Guest rooms have only one outlet. Receptacle outlets are grounding type.

See Chapter 5 for recommendations of how to address the deficiencies identified.
4E.2. Lighting System Observations

Public Spaces

Common areas are illuminated with incandescent lighting. Illumination intensity in public areas is marginal.

Back of House Areas

Light fixtures located in the kitchen are 8-foot linear fluorescent type with non-energy efficient T-12 lamps.

Guest Rooms

Guest rooms contain wall mount incandescent fixtures connected by cord and plug to receptacle outlets.
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Emergency Lighting

Emergency lighting for egress and exit identification is insufficient. Additional fixtures are required to comply with current codes.
See Chapter 5 for recommendations of how to address the deficiencies identified.
4E.3. Telecommunications

Telephone service is underground and consists of three voice lines. There is no computer network or high-speed Internet access.
Guest rooms have no communications. The telephone equipment capacity is limited.

4E.4. Security

The security system consists of a single motion sensor located in the gift shop. It is not operational.

4E.S5. Fire Alarm

Manual pull stations located at each floor and battery powered household smoke detectors are installed in each guest room.

Audio/visual notification devices and smoke detectors are not installed in common areas or guest rooms in accordance with the re-
quirements of the National Fire Alarm Code.

See Chapter 5 for recommendations of how to address the deficiencies identified.
4E.6. Infrared Analysis of Electrical Components

Due to the combustible nature of the existing building materials, ensuring against the start of a fire is critical to the safety of building
occupants and the on-going preservation of the historic structure. As part of this study an infrared analysis was performed on the Cha-
teau to ascertain if there were any “hot spots™ at both the building’s exterior or interior that might indicate a malfunction in either the
mechanical or electrical system.

The infrared process identifies areas where there is a significant change of temperature. Particularly for electrical equipment, the
analysis categorizes a change in temperature as a problem and, based on the amount of temperature change , it gives each problem a
severity code starting at four for minor problems and ending at one for severe problems. The detailed findings of this analysis are con-
tained in Appendix D of this report.

Three areas of concern with the electrical were identified by the analysis:

1. The 30-amp Boiler Disconnect in the Boiler Room at the Third Basement - one of the connectors appears to be loose or corroded.
This is categorized as a 4 - a minor problem, which should addressed as soon as possible.

2. The 400-amp Zinsco Disconnect in the Boiler Room at the Third Basement - loose or corroded connector or internal problem.
This is categorized as a 3 - an important problem, which should addressed as soon as possible.

3. Panel #4 in the Laundry Room at the Second Basement - upper phase heating was identified in circuit breakers #24, #26, #28 and
#30 sub-panels further up in the building. This is categorized as a 4 - a minor problem, which should addressed as soon as possible.
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As the infrared process identifies all areas of temperature change in the building, it can also identify possible accumulations of mois-
ture in walls or other building components. The other problem area identified by this infrared analysis was at the fire escape support
on the south end of the west wing. As noted in the Structural Section of this chapter, all fire escape supports and surrounding walls
should be inspected to ascertain their existing condition and soundness before the start of business.
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CHAPTER 5: RECOMMENDATIONS

As noted in the preceding chapters there are a number of life safety deficiencies that must be addressed to make the Chateau safer for
the users and more defensible against fire so that this important historic structure is not damaged or destroyed. Disabled access defi-
ciencies must be addressed to meet the requirements of the ADA and the NPS mandate to provide universal access to all.

At the same time the National Historic Landmark Oregon Caves Chateau is a uniquely conceived and constructed structure. Much
of the original historic fabric, including finishes and furnishing, remains. Therefore the historic nature of the structure as well as the
preservation of historic fabric must be part of any plan to upgrade the facility.

The following recommendations address the deficiencies described in Chapter 4.
SA. DISABLED ACCESS
SA.1 Accessible Path of Travel

A path of travel must be created from the parking lot to the building entry, and from there to the public areas throughout the building:
check-in, guest rooms, the Gift Shop, Dining Room, and Coffee Shop. The accessible path of travel should also include restrooms,
drinking fountains, public telephones and other building amenities usable by the able-bodied guests and staff.

Parking

The parking lot southwest of the Chateau has provisions for accessible parking. The route from the accessible parking spaces, which
are the closest ones to the Chateau, slopes gently to the building entrance. The one problem is that there is no separation between
vehicle and pedestrian traffic. The lack of separation between cars and pedestrians is not limited to the disabled - all pedestrians walk
in the roadway. The park has addressed the problem programmatically by strictly enforcing a 10-mile per hour speed limit within the
area around the Caves entrance and the Chateau. Creating an accessible path from the parking to the entry of the Chateau that sepa-
rates pedestrians from vehicles is desirable.

Entry - Option A

The entry to the Chateau is approximately 1’-6” above grade. There is no landing at the door, only three concrete steps going down to
the level of the road. The lack of a landing is problematic, as it does not meet code for exiting. A planter, defined and separated from
the road by a rock curb, extends about 4’-0” out from the south face of the building and runs along its entire length.

A ramp or, preferably, a sloped walkway (5% maximum slope) in place of the planter could provide access to the entry with minimal
impact on the appearance of this elevation of the building. The walk/ramp should begin as close to the parking lot as possible and be
at least 4’-0” wide, with a 5’-0” landing at the door. Because the walk/ramp will be higher than the top of foundation, a wood structure
is recommended so that air movement at the face of the building is not impeded. Although this will require more maintenance than a
concrete walk, it is more in keeping with the original construction of the Chateau. The walkway could also extend to the east to allow
easy access from the Chateau to the Chalet.

The existing entry doors are a pair of doors, with each leaf 2°-8” wide opening into the building. A single leaf of the door is not wide
enough to accommodate someone in a wheelchair (32” clear is required). The existing entry doors could be made accessible by the
addition of automatic operators to both doors.
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See Access Egress Options A - A4A following this section.

Advantages:

* Uses primary entrance to facility.

*  Minimal impact to historic appearance.

* Moves disabled and pedestrians out of the roadway.

* Moves planting and irrigation away from the base of the building where it may be damaging the historic bark siding.

Disadvantages:

e Some impact on historic facade.
*  Would need to be built next to historic bark siding.
*  Wood structure and decking are high maintenance.

Entry - Option B

In lieu of modifying the historic entry, access could be provided to the west side of the building if the original balcony at the First
Floor level was reconstructed. A heavy timber deck/walkway could be added from grade at the parking lot level along the backside of
the North Wing to connect to the reconstructed balcony. The original building exit balconies, which have since been removed, were
laid out in much he same way. A single 3’-0” wide door could be installed with a sidelite to fill the existing window opening.

See Access Egress Options B - A4B following this section.

Advantages:

* No impact to the historic entry.

* (lose to parking.

* Moves disabled out of the roadway.
* Allows for fully accessible door.

Disadvantages:

* Does not use original primary entrance, although this may become an alternate entrance for the general public.
» Significant addition to the west elevation of building.

*  Wood structure and decking are high maintenance.

* Quite a distance from Chalet and other programs on site.

Reception

Once inside the building the Lobby and Reception Desk are all on this level (First Floor). The reception desk does not make accom-
modations for the height limitations of wheelchair users; however a careful modification could accommodate a lower writing surface.

Restrooms

There is a small multi-use Women’s Room on the guest room level of the First Floor. This room could be remodeled as a single oc-
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cupancy or unisex restroom to accommodate the disabled, but it is still two feet above the entry level of the building.

A small multi-use Men’s Room is located between the Dining Room and the Coffee Shop on the floor below the entry level (First
Basement). This room could be remodeled as a single use or unisex restroom; however this would be an inadequate number of fixtures
for the projected number of users (minimum fixture count required for dining and public spaces is two fixtures for each sex).

Restrooms - Option A

New men’s and women’s restrooms could be created behind the Gift Shop in the First Basement. This area, once a dance floor for the
Dining Room, has been modified over time and is therefore no longer an area of primary historical significance.

See Access Egress Options A - A3A following this section.

Advantages:

e Maintains fixture count.
¢ No differentiation between disabled or able-bodied users.

Disadvantages:

* Disabled access to this level is required to access restrooms.
* Requires significant modification of a space of secondary historical significance.
* Loss of retail space.

Restrooms - Option B

The existing men’s and women’s restrooms could be remodeled as unisex restrooms. This would provide a single, accessible restroom
on the two public-use floors.

See Access Egress Options B - A3B and A4B following this section.

Advantages:

*  Minimal impact to primary historically significant areas of the building.
* No differentiation between disabled or able-bodied users.
* Least expensive option.

Disadvantages:

e Cuts fixture count in half.
e Current location of restroom on First Floor is not accessible.
* Best location for elevator goes through existing Men’s Room.

Access to Other Levels

The Chateau is a six-story building with the four upper floors housing the public functions of the building. The main entry level is
split between the Lobby level, which, as noted above, is on the same level as the entry and the guest room level, which is raised ap-
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proximately two feet above the entry level. The floor below the entry level is used for the food service functions and Gift Shop of the
facility and the two floors above the entry level house guest rooms. At a minimum, access should be provided to the reception desk,
the food service areas, the Gift Shop and at least one level of guest rooms (based on the number of existing guest rooms, two acces-
sible guest rooms are required).

Option A - Elevator

The installation of an elevator would allow for access to all floors in the building. This option goes beyond merely providing access
for wheelchair users; people with mobility impairments who don’t require a wheelchair, but have limited ability to climb stairs would
also benefit. An elevator would also improve facility operations by providing direct access from the laundry area in the Second Base-
ment to guest rooms five stories above.

Careful location of the elevator would minimize impact on both historic fabric and the facility’s room count. A minimal sized eleva-
tor is recommended, which could be located adjacent to the reception deck. This is the one area of the Lobby where enclosed space

- the office - already exists, which would minimize the appearance of the new feature. Going down, the elevator would travel through
the current Men’s Room, minimizing impact on the historic fabric of the Dining Room or Coffee Shop. The lowest stop would be the
Second Basement adjacent to the former Employee Dining Room, which the concessionaire is contemplating remodeling as a confer-
ence area. This is also the level where the laundry room and storage areas of the facility are located. Going up from the entry level
the elevator would serve the Second and Third Floors. The shaft would impact one Guest Room on the Second Floor, but it is a large
room that could be remodeled. One room on the Third Floor would be lost. The raised level of the First Floor would not be accessible
to the disabled.

One potential problem is that the ideal location for the elevator straddles a retaining wall at the Third Basement level. This is not an
insurmountable problem, but will require additional structural work for the pit and will, increase the cost of the elevator.

Advantages:

* No differentiation between disabled or able-bodied users.

e Access to all floors of the building for wheelchair users, as well as those with other mobility impairments.

* Facilitates operation by providing elevator access from lower floor service areas to upper floor guest rooms.
* Minimal impact to primary historically significant areas of the building.

Disadvantages:

* Some impact to primary historically significant areas of the building.
* Requires remodel of one Guest Room on the Second Floor and loss of one guest room on Third Floor.
* Cost associated with elevator pit/foundation work.

Option B - Lift

Minimal disabled access could be provided for the facility with the installation of a lift from the Lobby Level to the raised guest room
level on the First Floor. If accessible guest rooms were located on the First Floor, this option would allow a disabled guest to check in
and go to an accessible guest room. If the Women’s Room on the raised level of the First floor is remodeled as an accessible, unisex
restroom, the disabled would also have access to restrooms.
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Accessing the other public areas of the building is more problematic. An access ramp could be developed on the west side of the
building to connect the entry and grade at the parking lot, where disabled visitors could access a ramp down to the First Basement. If
the historic balcony was rebuilt at this level, they could enter from the balcony and could access the Dining Room, the Coffee Shop,
and Gift Shop. If the Men’s Room at this level is remodeled as a unisex restroom, they would have access to restrooms.

Although this option meets code requirements, particularly for people that are only going from the parking lot to the Restaurant, it may
not meet the spirit of non-discriminatory universal access, particularly for people staying at the lodge who want to use the Restaurant.
While the able-bodied can simply walk downstairs, the disabled would be required to go outside and travel down a long ramp to get to
the Restaurant.

Advantages:

*  Minimal impact to primary historically significant areas of the building.
*  Minimal impact to existing building layout or function.
* Lease costly

Disadvantages:

e Access between floors is onerous for the disabled.
* Long ramp to be maintained

Doors

Except at guest rooms, public restrooms and entries there are very few doors in the public spaces of the building. Entry doors were
covered above and guest room doors are covered in the following paragraph. If other doors are used on the path of travel, they must
have a minimum of 32”, clear width opening. This can be accomplished at historic doors a minimum of 32” wide with the use off-set
hinges. New doors should be a minimum of 36” wide.

Hardware

Lever hardware is required at doors along the path of travel. Retrofit levers can be installed at doors with historic hardware, while new
doors should have new lever hardware that is visually compatible with the historic hardware.

Notification / Warning Signals

Visual warnings (strobes), in conjunction with the fire alarm system, to assist the hearing impaired, are required in all public spaces
and at accessible guest rooms.

Signage

Signage should clearly tell which features of the building are accessible and demark the accessible path to those features.

5A.1.2 Accessible Guest Rooms

Code requires that for every 25 guest rooms, one disabled accessible room be provided. Since the Chateau has 27 rooms, 2 accessible
guest rooms are required.
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Entry Doors

An accessible room must have an entry door 32” clear minimum wide. The existing guest room doors are 32" wide; however with the
hinges, the clear opening is about 30 1/2”. Doors 36” wide are preferable for the disabled, however the guest room doors are a char-
acter-defining feature of the corridors, which are of primary historic significance. Off-set hinges could be used to swing the doors out
of the opening to allow for the 32 clear width required by code. Doors require lever hardware. Retrofit levers could be applied to
the existing hardware, or since the number of accessible rooms is very limited, new hardware could be provided at those doors and the
historic hardware retained at other rooms.

The other requirement for an accessible guest room is an accessible bathroom. When only two accessible guest rooms are required, a
roll-in shower is not required and standard bathroom fixtures may be used. Most of the bathrooms in the Chateau are very small. Op-
tions A and B (Sheets A5A, A6A and A4B) show possible guest room and bathroom modifications that would allow a wheelchair user
to enter the room and move around.

Additional requirements for accessible guest rooms:

* A path of travel a minimum of 36” on each side of the bed is required. This can, in all likelihood, be accomplished in any room
within the facility.

e Qutlets, switches and other controls are required to be mounted at accessible heights. While relocation of outlets and switches may
impact the fiberboard wall finish, the fact that the panels are easily removable makes relocating these elements quite simple. The
panels could be repaired or existing holes coved with bank plates.

*  Window operation is required to be of a minimal force so that someone with limited strength and movement capabilities can open
the window. This can probably be easily accomplished at casement windows. It will be harder to accomplish at double-hung win-
dows, which are character-defining features of the facility. It may be necessary to develop an assistance program for the operation
of these windows.

5SB. LIFE SAFETY
5B.1 Exiting
Of greatest concern is the need to get guests on the upper floors safely out of the building in the event of a fire or other emergency.

Guest Room Exit Corridors

The main stair, an important character-defining feature of the facility, is open from the Dining Room at the Second Basement (an area
of potential fire ignition) to the Second Floor of guest rooms. Even if a fire does not rise up through the stair, it could become a chim-
ney funneling smoke to the upper floors. The danger of this situation was realized early on and smoke doors were installed at the entry
to the guest room corridors on the First and Second Floors. While it is questionable whether the walls in which the doors are installed
are fire-resistant, the doors could stop smoke from filling the exit corridors. Unfortunately, the doors work best for the movement of
guests and staff when they are held open. As the doors do not have the type of magnetic hold-opens that will cause them to close in
the event of a fire, the exit corridors could quickly fill with smoke up to the Third Floor. Installation of fire resistive walls and smoke
doors that close automatically at the main stairs is imperative to protect exit paths. These recommendations are detailed in the follow-
1Ing section.
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Once the exit corridors are protected from fire and smoke, the exit path is the next item to address. Because the open stair is in the
middle of the building, exit paths must be developed in each wing of the building. The original building design addressed this prob-
lem with heavy timber exit balconies at the west end of the Second and Third Floors accessing a “bridge” at the First Floor to grade
on each side of the building. The wood balconies were replaced with metal fire escapes in the 1950s, in all likelihood due to struc-
tural failure. This concept still appears to be the best method for exiting the building without losing a considerable amount of interior
square footage and having an adverse impact on the historic fabric of the facility. Ideally, the heavy timber exit balconies would be
reconstructed, but if not, the existing fire escapes should be evaluated for structural integrity on a regular basis.

One problem with this concept is that the corridor walls and ceilings are not fire resistant and the guest room doors do not have smoke
seals. If a fire started in a guest or storage room on one of the upper floors, the exit corridors could quickly fill with smoke. See rec-
ommendations in the next section for fire resistive construction to address these problems.

The other problem with this concept is that in order to exit out of the Third Floor the occupants need to go through areas that were
originally guest rooms. The two rooms at the west end of the North and South Wings were converted to exit paths at some point, pos-
sibly when the fire escapes were installed. While this works in terms of exiting the building, the size of the facility is marginal and the
loss of two of the most characteristic guest rooms is problematic.

To address this problem a new enclosed exit stair could be constructed from the Third Floor down to the Second Floor. The stair
would open into the corridor on the Second Floor and lead to the exit on the west end of the North Wing. This option would neces-
sitate the remodel of guest rooms and bathrooms on the Second and Third Floor, but the room count would stay the same. This would
allow for occupants in the South Wing to use the existing stair to exit and, if that exit path was cut off, occupants in the North Wing
could use the new stair to the floor below.

See Sheets ASA, A6A ASB and A6B for the layout of this option.

Dining Room

The Dining Room, Coffee Shop and Gift Shop share two exits to grade and an exit up the main stair. All are on the east side of the
building and do not comply with the required separation of exits. In effect, if a fire started on the east wall of the building, exiting
these public assembly spaces would be problematic. One option is to reconstruct the historic balcony on the west side of the building.
This option would allow for an exit out of the west side of the Dining Room. Since the Kitchen is the most likely source of fire igni-
tion at this level, the balcony should connect to the road on the north side of the building via a bridge across the west end of the North
Wing.

Second Basement

This level of the building is the service area and has one exit to grade and another onto the metal catwalk. The exit to grade is adjacent
to the laundry area, which is not enclosed and is a source of possible ignition for a fire. Therefore, construction of a 1-hour enclosure
of the exit path is recommended. This would also serve the second exit from the Third Basement below.

The Employee Sleeping Area has one exit through the former Employee Dining Room / Kitchen to the catwalk. The concessionaire
is considering converting the Dining Room / Kitchen to a conference area. Both of these uses/occupancies require two exits from this
level. Construction of an exit corridor from the Employee Sleeping Area and Dining Room to the main exit on this floor, or up a new
enclosed stair to the Coffee Shop and then out of the building at that point would serve as one exit. Reconstruction of historic balcony
with access to grade at one end of the other would create a second exit from both of these areas.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.
3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per
code.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly. Repair as required.

2. Confirm that existing water supply
piping is not constricted and is
operating properly. Repair as
required.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per
code.

7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

NEW PAIR OF DOORS

W/ MAG. HOLD OPEN

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

FIRE SEPARATION

@ STORE RMS

Guest Room

FIRE SEPARATION
CORRIDORS

FIRE SEPARATION
BETWEEN GUEST
ROOMS

)

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

@

ARCHITECTURAL
RESOURCES
GROUP

NOTES:
1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull stations,
horns and strobes.

2. Install additional exits paths including
stairs / doors as noted.

3. Install fire separtion and enclosures as
noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per code.
6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.

3. At designated accessible Guest
Room(s) modify Bathrooms, doors and
hardware per code.

5. Install handrails per code at all stairs.

STRUCTURAL

1. Install plywood and blocking for shear
strength at walls where finish has been
removed for Life Safety Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping is
not constricted and is operating properly.
2. Confirm that existing water supply
piping is not constricted and is operating
properly.

ELECTRICAL
1. Provide adequate outlets and circuits
to ensure against overloading.

INTERIM RECOMMENDATIONS (Work
to be done as soon as possible):

1. Confirm structural stability of existing
Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.

4. Upgrade exit signage and emergency
lighting.

NOTES:

ARCHITECTURAL
RESOURCES
GROUP

1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.

DISABLED ACCESS

1. Install lever hardware at doors to
public spaces along path of travel.
2. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly. Repair as required.

2. Confirm that existing water supply
piping is not constricted and is
operating properly. Repair as
required.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

ARCHITECTURAL
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NOTES:
1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull stations,
horns and strobes.

2. Install additional exits paths including
stairs / doors as noted.

3. Install fire separtion and enclosures as
noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per code.
6. Install emergency lighting per code.
7. Isntall low level exit lights i nsleeping
areas.

DISABLED ACCESS

1. Install ramp access as noted.

2. Install lever hardware at doors to
public spaces along path of travel.

3. At designated accessible Guest
Room(s) modify Bathrooms, doors and
hardware per code.

5. Install handrails per code at all stairs.

STRUCTURAL

1. Install plywood and blocking for shear
strength at walls where finish has been
removed for Life Safety Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping is
not constricted and is operating properly.
Repair problem areas.

2. Confirm that existing water supply
piping is not constricted and is operating
properly. Repair problem areas.

ELECTRICAL
1. Provide adequate outlets and circuits
to ensure against overloading.

INTERIM RECOMMENDATIONS (Work
to be done as soon as possible):

1. Confirm structural stability of existing
Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.

4. Upgrade exit signage and emergency
lighting.
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TYPICAL SCOPE:

NEW STAIR LIFE SAFETY:

TO ACCESS 1. Install New Fire Alarm System
including smoke detectors, pull

ROAD

stations, horns and strobes.
2. Install additional exits paths
including stairs / doors as noted.
3. Install fire separtion and enclosures
as noted.
4. Upgrade sprinkler system.
5. Install illuminated exit signs per
® code.
6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly. Repair as required.

2. Confirm that existing water supply
piping is not constricted and is
operating properly. Repair as
required.

3. Modify existing kitchen exhaust fan
and housing to meet code.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

NOTES:
1. This illustration is for concept evaluation only and is
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per
code.

7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

ARCHITECTURAL
RESOURCES
GROUP

NOTES:

1. This illustration is for concept evaluation only and is

not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

NOTES:
1. This illustration is for concept evaluation only and is
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull stations,
horns and strobes.

2. Install additional exits paths including
stairs / doors as noted.

3. Install fire separtion and enclosures as
noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per code.
6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.

3. At designated accessible Guest
Room(s) modify Bathrooms, doors and
hardware per code.

5. Install handrails per code at all stairs.

STRUCTURAL

1. Install plywood and blocking for shear
strength at walls where finish has been
removed for Life Safety Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping is
not constricted and is operating properly.
2. Confirm that existing water supply
piping is not constricted and is operating

properly.

ELECTRICAL
1. Provide adequate outlets and circuits
to ensure against overloading.

INTERIM RECOMMENDATIONS (Work
to be done as soon as possible):

1. Confirm structural stability of existing
Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.

4. Upgrade exit signage and emergency
lighting.

NOTES:

ARCHITECTURAL
RESOURCES
GROUP

not intended to serve as a detailed design.

1. This illustration is for concept evaluation only and is
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5B.2. Fire Resistance Recommendations and Options

There are a number of options for improving the fire resistance (reducing the combustibles and limiting the fire spread potential) of the
interior wall assembly. The options presented below vary in their effectiveness as well as in their impact on the historic materials. It
may be appropriate to use different options in different situations throughout the structure.

5B.2.1. Wall/Ceiling Option 1 - Recoat Ceiling and Wall Panels

This choice will leave the wall and ceiling panels in their current place and apply new layers of intumescent coatings to reduce the
surface flame spread to a Class B rating.

Key advantages of this option:

e Wall and ceiling panels will not need to be removed or relocated, avoiding physical damage to the panels.

* Surface flame spread will be reduced.

* Relatively low levels of disruption and work effort. The lowest among the options.

* The cost for this option will be the lowest among the options.

* The option retains the aesthetic appearance of the site and presents the least amount of impact to the fabric.

Key disadvantages of this option:

* Existing gaps will allow flames and smoke penetration into wall and ceiling cavities. A period of one to two minutes before sprin-
kler heads activate is adequate time for flame penetration. This will result in fire spread above the sprinkler system, within the
non-treated cavity.

* The fiber wall and ceiling panels do not offer significant fire resistance and are subject to failure within five to ten minutes.
* This option will not meet the fire or smoke resistance requirements in the Life Safety Code.

5B.2.2. Wall/Ceiling Option 2 - Repair Existing Wall and Ceiling Panels

This involves sealing all gaps between wall and ceiling panels with fire resistant caulks, and decreasing combustibility by applying
new layers of intumescent coatings.

Key advantages of this option:

*  Work can be accomplished without removing panels, diminishing potential damage.

* The work will have a relatively low amount of disruption and can be accomplished in a relatively short time period.
* The cost is higher than option 1 but is lower than replacing wall and ceiling panels.

* Original building fabric is retained.

Key disadvantages of this option:

* Changes the appearance of the significant historic material.

» Difficulty ensuring that all gaps are properly sealed.

* The need to periodically apply additional sealant when panels shift or settle.

e This will improve the fire resistance but only for an estimated five to ten minute period. This will allow the sprinklers to operate
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but the panels may fail soon afterward.

Panel combustibility will be reduced on the exposed (room) side but not on the concealed (framing) side. Consequently if the fire
extends into the wall cavity it will have the opportunity to spread rapidly over the unprotected side.

Fiber panels can readily fail when they become wet which will occur from operating fire sprinklers and/or manual fire hose use.
This option will not meet the fire or smoke resistance requirements in the Life Safety Code.

5B.2.3. Wall/Ceiling Option 3 - Replace Wall/Ceiling Panels with Contemporary Materials

This option will remove the panels and replace them with a fire resistant material such as gypsum drywall. The drywall would be
finished with a plaster skim coat beveled along the existing panel grid lines, then finished to simulate the appearance of the existing
panels.

Key advantages of this option:

The elimination of very combustible interior walls and ceilings with a non-combustible material.
More reliable fire resistance with gaps properly sealed.

Diminishing long-term maintenance requirements.

Improved internal smoke spread resistance.

Compliance with the Life Safety Code fire and smoke requirements.

Key disadvantages of this option:

Loss of historic fabric and appearance.

Relatively high expense associated with replacing all interior walls and ceilings.

Extensive construction efforts and the potential disruption of Chateau operations.

Excessive dust and debris during construction.

Added weight to the structure (this was checked by Structural Engineer and the existing structure can support the weight).

5B.2.4. Wall/Ceiling Option 4 - Install a Fire Resistant Sub-Wall Assembly and Reinstall the Original Panels

Under this option wall and ceiling panels will be removed and a new layer of fire resistant gypsum wallboard will be applied to interior
framing. The original panels will then be treated with intumescent coatings (all sides) and reinstalled over the new wallboard.

Key advantages of this option:

The construction of a reliable fire resisting barrier.
A reduction of the wall and ceiling combustibility.
Improved flame spread resistance.

Diminished maintenance requirements.

Improved internal smoke spread resistance.
Retention of the original fabric.

Compliance with the Life Safety Code.

OREGON CAVES NATIONAL MONUMENT
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Key disadvantages of this option:

* A significant number of panels maybe lost during removal.

* Reinstallation of the panels over gypsum board will change the relationship of the wall finish to the trim (door and window cas-
ings) throughout the building.

* Highest cost option.

* Extensive construction requirements and the potential disruption of Chateau operations.

* Excessive dust and debris during construction.

* Possible damage to panels during removal and reinstallation and subsequent loss of historic fabric.

* Added weight to the structure (this was checked by Structural Engineer and the existing structure can support the weight).

5B.2.5. Fire Resistance Upgrade for Existing Doors

One architectural objective may be retaining existing guest room doors due to their significance as a part of the historic fabric. Cur-
rently these doors are not compliant with fire resistance standards due to gaps between door boards and doors and jambs, the thin
dimension of the door panel, and substandard hardware.

The British Standards Institute (BSI) in conjunction with English Heritage conducted a series of tests to determine the fire resistance
of timber panel doors and to develop methods to upgrade the fire resistance of period doors. These are presented in English Heritage
Technical Guidance Note, Timber Panel Doors and Fire. The results have also been reprinted in Appendix J of NFPA #914, Code for
Fire Protection in Historic Structures.

Upon reviewing the data it is possible to achieve a fire resistance rating that is close to thirty minutes in duration. Improvements will
consist of:

* Adding 2-mm intumescent paper on the room side (assumed fireside) of the door. This paper can be purchased with a wood veneer
facing that is similar to current finishes.

* Adding intumescent mastic between the door boards and pining them together to prevent an individual member from failing.

* Adding intumescent fire and smoke strips around the edge of doors.

* Providing fire sealants between the door jamb and wall structure.
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Figure 5.1: Recommended Guest Room Door Upgrade (based on information provided by English Heritage).
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5B.2.6. Specific Floor Fire Resistance Improvement Options

This section lists specific options for improving the fire resistance of each floor level. These may be applied individually or in combi-
nation to achieve the desired level of fire protection. The attached drawings FS-1 through FS-6 illustrate approximate locations for the
fire resistance improvements.

Third Basement

» Seal all pipe and electrical penetrations with fire resistant caulks to ensure a two-hour fire rating.
* Rebuild the access stair to a two-hour assembly.

* Move the emergency generator to an exterior location to avoid the threat of a propane leak. An alternative is to construct a one-
hour rated enclosure that is properly sealed to prevent propane gas migration into the main boiler room. This enclosure should be
vented to the exterior and be fitted with explosion proof electrical and lighting fixtures.

* Enclose the propane fired water heaters in a one-hour enclosure and vent them to the outside to prevent gas buildup. All electrical
service and lighting within the enclosure should be explosion proof.

Second Basement

* Construct a new one-hour rated ceiling throughout the entire level including patching and repairing all holes and penetrations.
This is the most complete solution to the Second Basement fire resistance problem; however it will pose the greatest level of diffi-
culty with respect to the obstructions caused by existing plumbing, heating and electrical services. A rated, suspended ceiling with
access panels is recommended.

* Enclose the highest risk spaces in separate one-hour enclosures. This will provide enclosures for the refrigeration and laundry
equipment, dry-goods storage and employee housing.

¢ Construct a one-hour rated enclosure for refuse cardboard and other waste materials. An alternative is to build a new structure on
the exterior of the building where these materials can be housed away from the Chateau.

* Seal the dumb-waiter that runs from the Second to First Basement into a one hour enclosure. This does not appear to be in service
and therefore the improvement is not expected to impact property operations. If the dumb-waiter is to be retained, a new one-hour
shaft with fire rated doors should be provided.

* Provide a minimum one-hour fire resistance rating for the passage stair between the First and Second Basement levels.
* Repair all holes and other openings in the Employee Sleeping Area. Provide a rated door.
» Fill all perimeter framing voids to prevent vertical fire migration within walls to the upper floors.

First Basement

* Provide a one-hour fire rated separation between the Kitchen and adjacent Dining room and Coffee Shop. Passage doors that must
normally be in an open position should be fitted with magnetic hold open devices that are interfaced with the fire alarm system to
release upon alarm activation.

* Repair all holes and penetrations in the kitchen ceilings and walls.
* Provide a smoke barrier at the main stairway between the First Basement and First Floor.
* Upgrade the Dining Room, Gift Shop and Coffee Shop ceiling with one of the options listed in Section 5B2.1 thru 5B2.4.
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First Floor

Upgrade the lobby ceiling with one of the Section 5B2.1 thru 5B2.4 options.
Enclose the reception office with thirty-minute construction.

Provide a one-hour fire barrier between the Lobby and guest room corridor. This should include improvements to the walls and ex-
iting door assembly. If the door is to remain it should be fitted with magnetic hold open equipment that is interfaced with the fire
alarm system to prevent it from being propped open.

Upgrade the fire resistance of the guest room corridors, including walls and ceilings, with one of the Section 5B2.1 thru 5B2.4 op-
tions.

Upgrade the fire resistance of the guest rooms, including separation between rooms and floors with one of the Section 5B2.1 thru
5B2.4 options.

Upgrade the fire resistance of all guest room corridor doors with smoke seals, door closers and positive latching hardware, or re-
place the doors with contemporary fire rated units.

Upgrade the fire resistance of storage rooms with one of the Section 5B2.1 thru 5B2.4 options.

Second Floor

Provide a one-hour fire rate assembly around the main access stair at the present top of the stair lobby. The fire resistance of walls
should be upgraded with one of the Section 5B2.1 thru 5B2.4 options. If existing fire doors are to remain then they should be fitted
with magnetic hold open devices that are interfaced with the fire alarm system to close upon system activation.

Upgrade the fire resistance of the guest room corridors, including walls and ceilings, with one of the Section 5B2.1 thru 5B2.4 op-
tions.

Upgrade the fire resistance of the guest rooms, including separation between rooms and floors with one of the Section 5B2.1 thru
5B2.4 options.

Upgrade the fire resistance of all guest room doors with smoke seals, door closers, and positive latching hardware, or replace the
doors with contemporary units.

Upgrade the fire resistance of storage rooms with one of the Section 5B2.1 thru 5B2.4 options.

Provide a one-hour assembly between the Second and Third Floor guest room areas. Provide a magnetic hold open device at the
base of the stairway (Second Level).

Third Floor

Upgrade the fire resistance of the guest room corridors, including walls and ceilings, with one of the section 5B2.1 thru 5B2.4 op-
tions.

Upgrade the fire resistance of the guest rooms, including separation between rooms and floors with one of the Section 5B2.1 thru
5B2.4 options.

Upgrade the fire resistance of all guest room doors with smoke seals, door closers, and positive latching hardware, or replace the
doors with contemporary units.

Upgrade the fire resistance of storage rooms with one of the Section 5B2.1 thru 5B2.4 options.

Attic

Provide one hour fire resistive separations to subdivide the attic into a minimum of three fire zones.
Provide a smoke separation to subdivide the attic into a minimum of three smoke zones.
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5B.2.7. Exterior Recommendations

An exterior fire can threaten the Chateau by igniting and penetrating the building wall sheathing, igniting the roof assembly, causing
exterior glazing to fail, and/or entering the attic at eaves.

With respect to glazing tests conducted by the National Research Council of Canada (NRC) for the atrium of the Toronto, Ontario
Hospital for Sick Children in 1984 (NRC Test CBD-248) demonstrated that when properly wetted by sprinklers glazed windows can
provide a satisfactory fire barrier. A summary of these tests found:

* Unsprinklered glass failed after 5 to 6.5 minutes of fire exposure

* Sprinklered plain glass cracked after 10-15 minutes but remained in place for the 120 minute duration of the fire test.

* Tempered glass did not crack and withstood the fire for the 120 minute test duration

* The minimum water flow rate to prevent dry spots and subsequent failure is 70 and 90 liters per minute per square meter of glass
(1.7-2.1 gallons per square foot)

Exterior fire resistance improvement options are as follows:

* Move vegetation at least 30 feet from the east exposure (cave side), 50 feet from the north and south exposure, and 100 feet from
the west (canyon side) exposure. While this is a fire prevention technique, the implementation of this process can reduce the fire
threat to the building’s exterior.

* Provide non-combustible sheathing on all walls within 10 feet of all exterior motors, fans and grease traps. Provide a non-combus-
tible barrier to the underside of all roofs over these potential ignition sources.

* Routinely clean grease traps and ducts, and lubricate all fan equipment to reduce the ignition threat. This is also a fire prevention
technique that is intended to diminish the hazard.

* Provide sprinkler spray onto the exterior surface of all windows. Sprinklers should be at a maximum distance of 300 mm (1 ft)
from the glazing and at maximum horizontal distances of 1.8 m (6 ft). The wetting on the glass shall not be less than 75 mm/min
(6 gpm/ft?) of glass surface area as recommended by NFPA 13. Sprinkler heads must be spaced to keep the entire glazing surface
wet to prevent dry spots that could lead to glass failure.

* Replace the present glass with tempered glazing.

* Seal all eave openings with fire rated materials to prevent fire infiltration.

* Apply intumescent coatings on the underside of all eaves to diminish combustibility of the structure.
* An alternative option is to provide fire sprinklers under all eaves.

Options for treatment of exterior siding:

* Apply fire retardant penetrating materials such as NFP to all exterior sheathing in order to produce a Class B rating. This will need
to be reapplied every approximate five-year period to ensure continued effectiveness.

* Provide sprinkler spray onto the exterior surface of all walls.

* Remove all siding and attach a non-combustible sheathing to the exterior framing. Reapply the siding. This option is intended to
prevent an exterior fire from penetrating into the building’s concealed framing via gaps in the sheathing. This option is least desir-
able because removal of the bark would, in all likelihood, damage it to an extent that it could not be reinstalled.
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5B.3. Fire Alarm System General Improvements

The present fire detection and alarm system is inadequate for the safety of the building and occupants. A new, complete addressable
fire detection and alarm system should be installed. The basic system should consist of:

* An addressable fire control panel, preferably located in close proximity to the main desk where an alarm condition can be read-
ily identified. If the panel is not located at the main desk then a remote annunciator shall be placed at the desk or reception office.
The panel should have an alpha-numeric display that accurately describes the nature of the device that is in alarm and its location
within the building.

* Power shall be from a dedicated circuit and standby power shall be provided to allow system function if the main service is lost.
Due to the remote nature of the structure 72 hours of standby power should be provided.

* An automatic dialer to notify the fire department, and key NPS and concessionaire personnel.
* Manual alarm initiating stations at each egress door.

* Electric flow switches for the sprinkler system. If new sprinkler zones are added then a flow switch should be provided for each
zone.

* Low air-pressure monitoring switches for the sprinkler dry zone. If multiple dry zones are added then a separate switch should be
provided for each.

* Electric supervisory (tamper) switches for all sprinkler control valves.
* Sprinkler water tank low-level alarm switches.
* Kitchen hood extinguishing system operation monitoring switches.

* Spot type addressable smoke sensors (photoelectric or ionization) in all heated portions of the building including guest rooms, cor-
ridors, offices, storage rooms and work spaces.

* Smoke detection in all public spaces including the MainLobby, Dining Room, Gift Shop and Coffee Shop. Detection may be spot
sensors similar to guest rooms or another option as presented in section 3.4.

* Audible and visual fire alerting devices. These shall be located in all public areas, corridors, guestrooms and main work areas.
* If magnetic door holders are installed, they shall be connected to the fire alarm system to release upon alarm activation.

The estimated number of components for the basic fire detection and alarm system described in this section is:

. Addressable fire alarm control panel with standby power.............. 1

. AUtomatic dIAler .....cc.ooiiiiiiiiiiiiiiiiceeee e 1

. Remote annunciator panel ..........cccceeoviiiriieiniieiniieeniececeeee 3

. Manual alarm Stations .........ccceeveerieriierierienieneeieneeeeeeee e 32

. Sprinkler low SWItChes .........coceeiiiiiiiiiiiiiieceeeeee, 1-4*
. Sprinkler SUPErvisory SWitChes ..........coceeveeiiieeniiniiienienieeeeenn 2-8%*
. Water tank low level monitor SWitch .........cccocevviiiiiiniininncnnns 1

. Kitchen hood monitoring SWitch .........cccooeiiiiiiiiiiiiiiieee, 1

. SPOt SMOKE SENSOTS ...eeeueiiiiiiieiiieeniieeiiee ettt See Section 3.4
. Alarm horn/Strobes ........coceeveeviiiiiriiiniiiiirieeeee e 60

. Alarm SITODES .....ooouviiiiiiiiiiiiciiecceeee e 4

* The number of sprinkler flow sensors will be based on the selected suppression system
** The number of supervisory devices will be based on the selected suppression system
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5B.4. Smoke Detection Options

Providing early warning (incipient) smoke detection is important for identifying a fire while it is relatively minor, thereby allowing an
opportunity for corrective actions before significant damage occurs. For the majority of the building’s spaces, addressable spot-type
smoke sensors are appropriate. For the main public spaces (First Level Lobby, First Basement Dining Room/Gift Shop) aesthetics also
becomes an important issue, thereby requiring an examination of other detection options.

5B.4.1. Smoke Detection Option 1 - Spot Smoke Sensors

This choice will provide the same type of smoke sensors that are used in the guest rooms and other areas of the building. These units
will be placed on a nominal 900 ft? spacing, with appropriate additional sensors as required to properly address the ceiling structure
configuration.

With this option the estimated number of smoke sensors is 130. These are in addition to the basic fire alarm components listed in sec-
tion 3.3.

Key advantages of this option:

* Compatibility with the remainder of the building by using the same type of sensing devices.
* Point specific identification about the device in alarm.
* Lower individual cost per device. However, this can be negated by higher installation costs and the concealing of cabling.

Key disadvantages of this option:
* A greater number of individual devices when compared to other choices, which will require high installation labor.
* High annual maintenance requirements due to the quantity of devices.

* A relatively high level of aesthetic impact from the number of devises and associated cabling. This may be minimized by placing
sensors close to beams, away from the ceiling centers and normal visitor line of sight and by concealing all cabling within the ceil-
ing and/or wall structure.

5B.4.2. Smoke Detection Option 2 - Projected Beam Smoke Detectors

This option will use projected (linear) beam smoke sensors in lieu of spot type sensors in the main public spaces on the First Basement
and First Floor levels. Specific spaces where beam detectors will be used are the main entrance Lobby, main Dining Room/Gift Shop
and Coffee Shop. The beam detectors may be either single transmitter/receiver units in one housing with a reflective mirror to return
the light beam, or separate transmitter and receiver units.

With this option two units will be needed in each the main lobby and dining room, and one in the coffee shop for a total of five. The
number of spot smoke sensors in this option is 105. These are in addition to the basic fire alarm components listed in Section 3.3.

Key advantages of this option:

* Reduced aesthetic impact since fewer devices are needed (compared to spot sensors), and they will not need to be placed along
ceilings.

* Reduced installation labor and associated expenses since fewer devices are needed.

* Potentially reduced impact on historic fabric that is associated with a lower number of devices. This is the result of avoiding
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mounting devices onto ceilings. The quantity of cabling to serve the beam sensors will also be lower.
* Reduced maintenance efforts and expenditure.

Key disadvantages of this option:

* Higher costs per individual detector unit
* Care must be exercised when installing the units to ensure that the beam is not obstructed by the building’s physical characteristics.
* Routine building operations may obstruct the beam pattern. Care will need to be exercised to prevent this occurrence.

5B.4.3. Smoke Detection Option 3 - Air Aspiration Detection

This option will install air-aspiration sensors in lieu of spot sensors in the key spaces on the first and first basement level. Specific
spaces where aspiration detectors will be used are the main entrance Lobby, main Dining Room/Gift Shop and Coffee Shop.

With this option one unit will be needed for each floor for a total of two detectors. The number of spot smoke sensors in this option is
105. These are in addition to the basic fire alarm components listed in Section 3.3.

Key advantages of air aspiration include:
* A highly sensitive detection method that can potentially allow an earlier recognition of a developing fire. This can increase the op-
portunity for manual fire intervention before the fire reaches its most destructive phase.

* Potentially low level of aesthetic impact if the tubing is concealed in ceiling cavities. The only visible component will be nominal
0.25 inch sampling points where spot smoke sensors would otherwise be. If tubing is run exposed to avoid impacting existing wall
and ceiling materials the aesthetic impact can be diminished by locating them out of the normal line of site.

* Maintenance is conducted at a single point rather than at multiple sensors across the ceiling. This can result in reduced labor ef-
forts and the avoidance of ladders to access the detector.

Key disadvantages of this option:

* Higher expense associated with purchasing and installing the equipment.

* Fewer options with respect to manufacturers/installation contractors when compared to standard sensors.
* Potentially higher maintenance expenditures due to the complexity of the device.

Attached drawings FA-1 through FA-6 show the general concept location for fire detection and alarm components.
5B.5. Water System Improvement Options

Water supply improvement options are as follows:

* Provide a mid level point of discharge for the domestic water service, thereby creating a fire reserve water volume within the tank.
The reserve should provide a minimum 30 minutes duration for the sprinkler system at peak flow demand. Based on the maximum
sprinkler demand of 1230 GPM, the reserve should be 36,900 gallons.

* Provide an electric tank level monitor.
* Install a fire hydrant along the access road near the Chateau. The hydrant will be connected to the 8-inch water supply pipe.
* Flush the system a minimum of once per year.
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* Remove a section of the 8-inch pipe and evaluate the internal condition. If excessive buildup is present the pipe should be cleaned
out.

* Provide additional tank capacity based on the selected sprinkler option and the exterior deluge system demand.

5B.6. Sprinkler System Specific Improvement Options

A series of fire sprinkler system improvement options have been reviewed, covering the spectrum from retaining the existing arrange-
ment to modifying the present system and completely replacing the existing. It should be noted that replacing the fire sprinkler system
with a high-pressure water mist system was evaluated. The technology would have been a cost effective option if the site did not have
a reliable water supply, or if the supply was not capable of the flow and pressure demands of the sprinkler system. The existing water
supply and existing sprinkler piping network does not warrant the added expense at this time.

5B.6.1. Sprinkler Option 1 - Retain the Existing System
This option will keep the sprinkler system as it is without any significant alterations. The deficiencies will be corrected.

If this option is selected the following modifications will be necessary:

* Run a new 6-inch sprinkler main from dry-pipe valve in the Third Basement across the Second Basement and up to serve the First
Basement and First Floor. This new main will be in addition to the existing 3.5-inch main to provide a looped water supply. The
approximate length of the new pipe will be 180 feet.

* Provide additional dry pendent sprinklers for the commercial refrigerators and freezers. It is estimated that 10 units will be neces-
sary.

* Replace all sprinklers, which are under recall, with new low profile units. The manufacturer has been providing this service at no
cost to the customer. To arrange replacement contact Central Sprinkler Corporation at <http://www.sprinklerreplacement.com/
VPR/enterVRP.php3>

* Provide electrical tamper switches for all valves and connect these to the fire alarm system. As an alternative these valves may be
chained and locked in an open position with the keys kept in a limited access secure location.

* Provide a system low air pressure monitoring switch to alert maintenance of a possible dry-pipe valve operation if the system de-
velops a leak.

* Remove and inspect a representative group of 1-inch pipes at the end of several branches. The system is now 65 years old and may
have some scale and corrosion buildup within piping. The purpose of this exercise is to establish the condition of piping and deter-
mine if any of it needs replacement.

* Relocate the roof deluge valve to the Third Basement level where it can be quickly accessed by emergency responders. Mark the
location with placards.

* Provide a fire department pumping connection.

The main advantages of this option include:
* This option is the least expensive option. The exception to this would result if an internal inspection of pipes reveals that severe
corrosion exists and the pipes need to be replaced.

* This will be the least disruptive option. Note that the level of disruption will increase if an internal inspection of the sprinkler
branch lines pipe reveals significant corrosion and the need for replacement.
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Primary disadvantages of this option include:

*  An inherently longer sprinkler response time due to the time period required for the system air to be evacuated and the water to fill
the piping. This may add up to one minute of response time, resulting in approximately 30% more water discharge.

* Significant aesthetic impact from the centrally placed exposed piping. This is especially noticeable in the main public spaces such
as the First Floor Lobby and First Basement Dining Room. Figures 2 and 3 show the typical visual impact that results from the

present Sprlnkler piping arrangement. Figure 5.2: Exposed Sprinkler Piping in Main Lobby

* Approximately 100% greater water application rates in the fire area can be expected. This can result in higher levels of water satu-
ration and damage to the building fabric and contents.

5B.6.2. Sprinkler Option 2 - Retain the Existing System as a Seasonal Wet-Pipe/Dry-Pipe System

This option will not change the existing system components. However to compensate for the longer response times that dry-pipe sys-
tems have, this option will fill the sprinkler system’s piping with water during the summer (occupied) periods of the year. When the
season is over and the internal fire risk and life safety concerns diminish, the system will be drained and restored to a dry-pipe system.
If the sprinkler system is wet-pipe the flow and pressure demand for the three analyzed areas will be as follows:

Figure 5.3: Exposed Sprinkler Piping in Guest Room

Area #1 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for approxi-
mately 61 minutes. The supply pressure at maximum flow will be adequate by approximately 6.5-9.8 psi depending on the supply
pipe condition.

Area #2 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for approxi-
mately 87 minutes. The supply pressure at maximum flow will be adequate by approximately 55.0-56.5 psi.

Area #3 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for approxi-
mately 70 minutes. The supply pressure at maximum flow will be inadequate by approximately 1.9-4.2 psi depending on the supply
pipe condition

Table 5.1: Sprinkler Demand and Available Water Pressure Summary
Area 1 Third Floor NFPA OH 1 Wet-Pipe System with Hose Allowance

Water Quantity 1230 GPM 1230 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 12.4 psi 15.5 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 92.4 psi 89.1 psi
riser
Flow at base of riser 1230 GPM 1230 GPM
Sprinkler demand pressure 82.6 psi 82.6 psi
Sprinkler flow demand 1230 GPM 1230 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 61 minutes 61 minutes
level)
Pressure safety margin 9.8 psi 6.5 psi
OREGON CAVES NATIONAL MONUMENT CHAPTER 5
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Table 5.2: Sprinkler Demand and Available Water Pressure Summary
Area 2 Second Basement NFPA OH 1 Wet-Pipe System with Hose Allowance

Water Quantity 864 GPM 864 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 6.8 psi 7.7 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 99.2 psi 97.7 psi
riser
Flow at base of riser 864 GPM 864 GPM
Sprinkler demand pressure 49.9 psi 49.9 psi
Sprinkler flow demand 864 GPM 864 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 87 minutes 87 minutes
level)
Pressure safety margin 56.5 psi 55.0 psi

Table 5.3: Sprinkler Demand and Available Water Pressure Summary
Area 3 First Basement NFPA OH 1, Wet-Pipe System with Hose Allowance

Water Quantity 651 GPM 651 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 10.9 psi 13.2 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 102.2 psi 101.2 psi
riser
Flow at base of riser 651 GPM 651 GPM
Sprinkler demand pressure 59.0 psi 59.0 psi
Sprinkler flow demand 651 GPM 651 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 115 minutes 115 minutes
level)
Pressure safety margin 43.8 psi 42.2 psi

If this option is selected the following modifications will be necessary:

Run a new 6 inch sprinkler main from dry-pipe valve in the Third Basement across the Second Basement and up to serve the First
Basement and First Floor. This new main will be in addition to the existing 3.5 inch main to provide a looped water supply. The
approximate length of the new pipe will be 180 feet.

Provide additional dry pendent sprinklers for the commercial refrigerators and freezers. It is estimated that 10 units will be neces-
sary.

Replace all sprinklers, which are under recall, with new low profile units. The manufacturer has been providing this service at no
cost to the customer.

Provide electrical tamper switches for all valves and connect these to the fire alarm system. As an alternative these valves may be
chained and locked in an open position with the keys kept in a limited access secure location.
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Provide a system low air pressure monitoring switch to alert maintenance of a possible dry-pipe valve operation if the system de-
velops a leak.

Remove and inspect a representative group of 1-inch pipes at the end of several branches. The system is now 65 years old and may
have some scale and corrosion buildup within piping. The purpose of this exercise is to establish the condition of piping and deter-
mine if any of it needs replacement.

Relocate the roof deluge valve to the third basement level where it can be quickly accessed by emergency responders. Mark the
location with placards.

Provide a fire department pumping connection.

Key advantages of this option:

Faster sprinkler system response during occupied, higher risk periods.

The system pressure will be adequate when it is wet.

Potentially lower water damage (estimate 30%) when system is wet pipe.
Least disruptive option with respect to physical changes to the system.
Minimal additional expense associated with filling and draining the system.

Key disadvantages of this option:

Two extra service requirements per year for system filling and draining and the associated labor and expense associated with the
effort.

The system pressure will by slightly inadequate for the First Floor and First Basement Levels when it is dry.
Possible increased risk of pipe corrosion due to moisture that remains in piping after system draining.
Continued aesthetic impact.

Relatively high water flow due the great number of sprinklers in each area.

5B.6.3. Sprinkler Option 3 - Year Round Wet Sprinkler System with Limited Area Dry-Sprinkler Zones

For this option the main sprinkler piping that is located within heated areas of the building will remain wet year round. All piping that
is in attics and behind knee walls, which is subject to freezing, will be modified into a separate dry-pipe zone.

If this option is selected the following modifications will be necessary:

Run a new 6-inch sprinkler main from dry-pipe valve in the Third Basement across the Second Basement and up to serve the First
Basement and First Floor. This new main will be in addition to the existing 3.5-inch main to provide a looped water supply. The
approximate length of the new pipe will be 180 feet.

Install a new wet-pipe alarm valve and connect it to the main sprinkler piping.

Install a new valve header between the water supply and the dry-pipe and wet-pipe valves.
Modify the existing dry-pipe valve to serve a new dedicated zone for the cold areas.
Install a new four inch dry system riser (approximate 100 feet).

Install approximately 500 feet of dry zone piping.

Provide additional dry pendent sprinklers for the commercial refrigerators and freezers. It is estimated that 10 units will be neces-
sary.
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* Replace all sprinklers, which are under recall, with new low profile units. The manufacturer has been providing this service at no
cost to the customer.

* Provide electrical tamper switches for all valves and connect these to the fire alarm system. As an alternative these valves may be
chained and locked in an open position with the keys kept in a limited access secure location.

* Provide a system low air pressure monitoring switch to alert maintenance of a possible dry-pipe valve operation if the system de-
velops a leak.

* Remove and inspect a representative group of 1-inch pipes at the end of several branches. The system is now 65 years old and may
have some scale and corrosion buildup within piping. The purpose of this exercise is to establish the condition of piping and deter-
mine if any of it needs replacement.

* Relocate the roof deluge valve to the third basement level where it can be quickly accessed by emergency responders. Mark the
location with placards.

* Provide a fire department pumping connection.

Key advantages of this option:

» Faster sprinkler operation for those areas that are subject to the highest ignition risk.
* Potentially a 30% lower water application rate and resultant damage from sprinkler operation.

* Decreased demand (approximately 30%) in most areas due to the use of quick response sprinkler heads. This allowance reduction
is not permitted for dry-pipe systems.

* Costs for new dry-pipe zone and new wet-pipe valves is less than replacing the entire sprinkler system.
*  Minimally disruptive in main public and private portions of the building.

Key disadvantages of this option:

* Costs associated with installing the new dry zone and the new wet-pipe control valves.

* Continued aesthetic impact.

* Continue high water application rates (50%-100%) due to the large number of sprinklers in a given area.
e Cost of continually heating the building.

5B.6.4. Sprinkler Option 4 - Replace the Existing System with a New Dry-Pipe System. Exposed Piping

Under this option the existing dry-pipe sprinkler system will be completely rebuilt with a new system. Piping will continue to be
exposed however the system will extensively use horizontal sidewall sprinkler heads, which were not available in 1949, to avoid plac-
ing piping in the middle of ceilings. In main public spaces the sprinkler piping and heads will be it will be located close to walls and
beams in the least visible locations. In guest room areas piping will be run within the guest rooms along the walls closest to the cor-
ridors. Sidewall sprinklers will serve the guest rooms and will penetrate into the corridors to protect those areas. All exposed piping
may be placed in decorative soffits to match existing finishes.

If this option is selected the following approximate number of components are expected:

* New dry-pipe valve with cCOmpressor, trim ...........ccoceeerieeenieeenieennieesnineens 1
* New fire department Siamese CONNECION ........eervreerireeriureeriieenieeenieeeneees 1
* Third Basement/Crawl Space sprinkler heads with pipe .........ccccceevueennnee. 90
* Second Basement sprinkler heads with pipe ........ccoccceeviiiiniiiiniienniienen. 100
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Second Basement freezer/refrigerator dry-pendent heads with pipe ......... 10

First Basement sprinkler heads with pipe .........ccccoooiiiiiiiiiiieniiieiieee, 80
First Floor sprinkler heads with pipe ..........ccooceiiiiiiniiiiniiiiniecieeeieee 75
Second Floor sprinkler heads with pipe .........cccceeveiieniiiiiiiiiiiiieiieeeees 85
Third Floor/Attic sprinkler heads with pipe ........ccccoeciiiniiiiniiiiniieiien, 110
INSPECtOr’s tESt fILINES .oeevvveeeririeeiiieeiiee ettt e s 2

Note that this does not include exterior sprinkler protection, which will be covered in Section 5B.7.

Key advantages of this option:

Potentially a lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that
will be needed. The required water volume may also be reduced by engineering.

The system piping can be sized to comply with the water supply pressures.
Reduced aesthetic impact by removing sprinkler piping from the center of the ceiling and locating it out of the normal line of site.
Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

Key disadvantages of this option:

Costs associated with installing the new system.

Continued aesthetic impact.

Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.
Potentially higher water application rates (30%) due to the dry-system.

Longer response times (up to one minute) that are inherent in dry-pipe systems when compared to wet systems.

Reduced design flexibility associated with dry systems when compared to wet systems. Consequently this can result in greater
aesthetic impact due to the draining requirements of dry systems.

5B.6.5. Option 5: Replace the Existing System with a New Dry-Pipe System. Concealed Piping in Public Spaces

This option is the same as Option 4 except all piping in public spaces (Main Lobby, Dining Room/Gift Shop and Coffee Shop) will be
concealed in the ceiling cavity. Sprinkler heads will be dry-concealed sprinklers with finishes to match the ceiling.

If this option is selected the following approximate number of components are expected:

New dry-pipe valve with compressor, trim............coocveerrieeeniieeenieesnieennene 1
New fire department Siamese CONNECHION. .........eeerureerrireeriireenieeerieeenieeenns 1
Third Basement/Crawl Space sprinkler heads with pipe ..........cccccceevnuenne 90
Second Basement sprinkler heads with pipe .......cccccceeviiiiiiiiiniiiiniiene. 100
Second Basement freezer/refrigerator dry-pendent heads with pipe.......... 10
First Basement dry-pendent sprinkler heads with pipe .........ccccceeviuveennee. 82
First Floor dry-pendent sprinkler heads with pipe ........ccccccoevieiniiennienn. 92
Second Floor dry-pendent sprinkler heads with pipe.........c.cccocuverrieennnen. 100
Third Floor dry pendent sprinkler heads with pipe .......ccc.ccocerviiniinnneennn 80
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* Attic sprinkler heads With Pipe ........cccceeviiiiiniiiiiiiiieeeeeees 28
*  InSpector’s test fIttiNGS ......covveeeriieiriieeiiee e 2

Note that this does not include exterior sprinkler protection, which will be covered in Section 5B.7.

Key advantages of this option:

* Potentially a lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that
will be needed. The required water volume may also be reduced by engineering.

* The system can be sized to comply with water service capabilities.

* Low aesthetic impact by removing sprinkler piping from the center of the ceiling and locating it out of the site above ceilings. The
visual impact may be further reduced by utilizing concealed sprinkler heads with cover plats that are custom finished to match
existing finishes.

* Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

Key disadvantages of this option:
* Costs will be higher than the previous options due to extensive removal and reinstallation of ceiling and wall materials, and the use
of more expensive dry-pendent sprinkler heads (typically 5-6 times higher cost per unit).

* Potential damage of wall and ceiling fabric. If the decision is made to reduce the wall combustibility by one of the options men-
tioned in section 2.3.3 or 2.3.4 then the damage impact and costs will be shared with the fire barrier improvements.

* Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.
* Potentially higher water application rates (30%) due to the dry-system.
* Longer response times (up to one minute) that are inherent in dry-pipe systems when compared to wet systems.

* Reduced design flexibility associated with dry systems when compared to wet systems. Consequently this can result in greater
aesthetic impact due to the draining requirements of dry systems.

5B.6.6. Sprinkler Option 6 - Replace the Existing Sprinkler System with a New Seasonal System. Exposed Piping

Under this option a new system will be installed with exposed piping that is installed to reduce the aesthetic impact of the present
sprinkler arrangement. System design will be similar to Sprinkler Option 4 as described in Section 5B.6.4. The system will serve as a
dry-pipe system during the winter months and will be converted to a wet-pipe system during the summer (occupied) periods as de-
scribed in Sprinkler Option 2 in Section 5.4.2.

If this option is selected the number of components will be similar to the system described in Section 5B.5.4; however all piping will
be internally galvanized to reduce the corrosion risk.

Key advantages of this option:

* Potentially a lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that
will be needed. The required water volume may also be reduced by engineering.

* The system can be sized to comply with water service capabilities.

* Reduced water demand (approximately 30%) during periods when the system is wet-pipe.

* Faster sprinkler response (approximately one minute) when the system is wet.
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Reduced aesthetic impact by removing sprinkler piping from the center of the ceiling and locating it out of the normal line of site.

Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

Key disadvantages of this option:

Costs associated with installing the new system.

Increased costs associated with the twice per year conversion effort.

Continued aesthetic impact.

Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.
Potentially higher water application rates (30%) when the due system is dry-pipe.

Longer response times (up to one minute) when the system is dry-pipe.

Reduced design flexibility associated with dry systems when compared to wet systems. Consequently this can result in greater
aesthetic impact due to the draining requirements of dry systems.

Possible pipe corrosion from conversions between dry-pipe and wet-pipe modes. This will be reduced by utilizing galvanized
pipe.

5B.6.7. Sprinkler Option 7 - Replace the Existing Sprinkler System with a New Seasonal System. Concealed Piping

Under this option a new system will be installed with exposed piping that is installed to reduce the aesthetic impact of the present
sprinkler arrangement. System design will be similar to Sprinkler Option 5 as described in Section 5.4.5. The system will serve as
a dry-pipe system during the winter months and will be converted to a wet-pipe system during the summer occupied periods as de-
scribed in Sprinkler Option 2 in Section 5.4.2.

If this option is selected the number of components will be similar to the system described in Section 5B.6.5

Key advantages of this option:

Potentially a lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that

will be needed. The required water volume may also be reduced by engineering.
The system can be sized to comply with water service capabilities.

Reduced water demand (approximately 30%) when the system is wet-pipe.
Faster sprinkler response (approximately one minute) when the system is wet.

Relatively low aesthetic impact by concealing piping above ceilings and behind walls. Impact may be further reduced by using
concealed sprinkler heads with matching finishes.

Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

Key disadvantages of this option:

Costs associated with installing the new system.

Possible damage to wall and ceiling fabric during installation.

Increased costs associated with the twice per year conversion effort.

Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.
Potentially higher water application rates (30%) when the due system is dry-pipe.

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY

CHAPTER 5
PAGE 25



* Longer response times (up to one minute) when the system is dry-pipe.

» Reduced design flexibility associated with dry systems when compared to wet systems. Consequently this can result in greater
aesthetic impact due to the draining requirements of dry systems.

* Possible pipe corrosion from conversions between dry-pipe and wet-pipe modes. This will be reduced by utilizing galvanized
pipe.

5B.6.8. Sprinkler Option 8 - Replace the Existing Sprinkler System with a New Combined Wet and Dry System, Exposed Piping

This option would replace the existing sprinkler system with a new wet-pipe sprinkler system throughout most areas of the building.
Limited area dry-pipe zones would be provided in attics and behind knee walls that are subject to freezing. Piping would be exposed
as in Option 2 presented in Section 5.4.2.

If this option is selected the estimated components are as follows:

e New dry-pipe valve with cOmpressor, trim.........ccoceevueerieeneeniieeneenieeen. 1

e New wet-pipe alarm valve with trim ........c...cccceiiiiiiiniiiiieeeee 1

e New fire department siamese CONNECHION. ........cccueerueerriierieriieenieeieenieeeae 1

* Third Basement/Crawl Space sprinkler heads with pipe .......c..ccccceceeneeee. 90
* Second Basement sprinkler heads with pipe .........ccccceviiniiiiiinicnnicnnen, 100
* Second Basement freezer/refrigerator dry-pendent heads with pipe.......... 10
* First Basement sprinkler heads with pipe ........cccccoviiiiiiiiiniiiiniinceeee 80
* First Floor sprinkler heads with pipe ..........cccceeiiiiiiiiiiiniieniiienieeee 75
* Second Floor sprinkler heads with pipe .......c.cccoooieiieiniiniieniiiiieicne, 85
* Third Floor/Attic sprinkler heads with pipe ........ccccceeviieiiiniiiiienieeicene 110
*  InSpector’s teSt fIttINGS ....cc.eeeiieriiiiiiiieeieeee e 2

Note that this does not include exterior sprinkler protection, which will be covered in Section 5B.7.

Key advantages of this option:

* Lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that will be
needed. The required water volume may also be reduced by engineering.

* The system can be sized to comply with water service capabilities.

* Reduced water demand for wet-pipe protected areas.

* Faster sprinkler response (approximately one minute) for wet-pipe protected areas.

* Reduced aesthetic impact by removing sprinkler piping from the center of the ceiling and locating it out of the normal line of site.

* Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

* The benefits of wet-pipe systems without the expense of converting them to dry-pipe systems during the operating year.

* Increased design flexibility for sprinkler piping that is located in public spaces. This is the result of avoiding the level of drain
points that must occur in comparable dry-pipe systems.
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Key disadvantages of this option:

* Costs associated with installing the new system.
* Continued aesthetic impact.
* Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.

*  Must maintain heat in most portions of the building during the winter. Energy costs must be included is the system operating
costs.

5B.6.9. Sprinkler Option 9 - Replace the Existing Sprinkler System with a New Combined Wet and Dry System. Concealed Piping

This option would replace the existing sprinkler system with a new wet-pipe sprinkler system throughout most areas of the building.
Limited area dry-pipe zones would be provided in attics and behind knee walls that are subject to freezing. Piping would be exposed
as in Option 3 presented in Section 5.4.3.

If this option is selected the estimated components are as follows:

* New dry-pipe valve with cCOmpressor, trim...........cceeeveeeeieeenieeerieeeneeeennne 1

*  New wet-pipe alarm valve With trim .......cceeeeeeriieeniieeieeeeeeee e, 1

* New fire department siamese CONNECHION..........eeeruveerrureeriireerireerieeenreeennes 1

* Third Basement/Crawl Space sprinkler heads with pipe ..........ccccceevnenne 90
* Second Basement sprinkler heads with pipe ........cccccceeveiieniiieniieeniieene, 100
* Second Basement freezer/refrigerator dry-pendent heads with pipe.......... 10
* First Basement sprinkler heads with pipe ........ccccocovieviiieniiiieniiecieeeen 82
* First Floor sprinkler heads with PIPe .......ccccoeeiieriiiiiniiieiiiieciceeiceeeee 92
* Second Floor sprinkler heads with pipe ........ccccceevviieniieeniieenieeeieeeen 100
* Third Floor/Attic sprinkler heads with pipe .........ccceccvevviiieriieiniieiieenne 80
e Attic sprinkler heads With PiPe ........cocvieviiiiiiiiiiiiieece e, 28
o InSPector’s test fItINZS ..o.eveeviieriieeriie et 2

Note that this does not include exterior sprinkler protection, which will be covered in Section 5B.7.

Key advantages of this option:

* Lower water application rate and resultant damage from sprinkler operation due to the lower number of sprinklers that will be
needed. The required water volume may also be reduced by engineering.

* The system can be sized to comply with water service capabilities.

* Reduced water demand for wet-pipe protected areas.

* Faster sprinkler response (approximately one minute) for wet-pipe protected areas.

* Low aesthetic impact.

* Possible reduced sprinkler pipe dimensions due to hydraulic design techniques.

* The benefits of wet-pipe systems without the expense of converting them to dry-pipe systems during the operating year.

* Increased design flexibility for sprinkler piping that is located in public spaces. This is the result of avoiding the level of drain
points that must occur in comparable dry-pipe systems.

OREGON CAVES NATIONAL MONUMENT CHAPTER 5
CHATEAU ACCESSIBILITY AND SAFETY STUDY PaGE 27



Key disadvantages of this option:

* Costs associated with installing the new system.

* Continued aesthetic impact.

* Potential wall and ceiling fabric impact and/or damage.

* Disruptions associated with the installation effort. This can be minimized by installing the system during winter periods.

* Must maintain heat in most portions of the building during the winter. Energy costs must be included in system operating costs.

Attached drawings SP-1 through SP-6 illustrate sprinkler concepts for each of the described options.

5B.7. Exterior Fire Suppression Options

5B.7.1. Exterior Sprinkler Option 1 - Retain the Existing System

This option will retain the existing roof system but will relocate the control valve to the Third Basement where it is readily accessible.
The material estimate is estimated at 260 feet of 3-inch pipe plus one control valve. Protection of the building sides will be provided
by firefighters applying water or fire retardant chemicals.

Key advantages of this option are:

* Retains historic feature of building.

* Minimal aesthetic impact by avoiding pipes on the side of the building.
* Minimal installation and maintenance cost.

Disadvantages of this option:

* The system does not provide protection for the building sides.

*  Wall protection is dependent upon firefighters setting up water spray equipment.
* Potential fabric damage associated with chemical applications.

* Danger to fire fighters due to dead-end ravine.

5B.7.2. Exterior Sprinkler Option 2 - Provide A Single New Deluge System Along The Building Perimeter, Manual Control

This option will add an exterior deluge sprinkler system around the perimeter of the building. Piping will be located along eaves and
under overhangs. If the exterior veranda is reinstalled a separate pipe will be added to cover the space under the veranda. This system
will be a single zone so that the entire building exterior is sprayed at once.

Advantages of this option:

* The building siding is wetted, improving fire resistance.
* As asingle zone the building is protected against a shifting fire that threatens multiple sides.

Key disadvantages of this option:

* Aesthetic impact associated with placing piping along the building exterior. This can be reduced by careful engineering and coor-
dination with the architect.
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* Installation and maintenance costs.

* A very high water flow rate that is estimated at 3,500-4,000 GPM. This flow rate will drain the tank (assuming full level in 18-21
minutes. Communication with the NPS Wildland Fire Fighting Agencies indicate that a fire in a box canyon arrangement similar
to Oregon Caves can produce a fire of two to three hours duration. Consideration could be given to designing a control system for a
reduced flow rate after the initial deluge.

If this option is selected the estimated components are as follows:

* New deluge valve with compressor, trim.........ccccceeeerueeerieeennne. 1
* Deluge sprinkler heads with pipe .........cccccceveeiiiniiniienicnneene 130
* Inspector’s test fitiNgs ......ccccveeevvieriiieiiieeeieeee e 1

5B.7.3. Exterior Sprinkler Option 3 - Provide A Single New Deluge System Along The Building Perimeter, Automatic Or Manual
Control

This option will add an exterior deluge sprinkler system around the perimeter of the building. Piping will be located along eaves and
under overhangs. If the exterior veranda is reinstalled a separate pipe will be added to cover the space under the veranda. This system
will be a single zone so that the entire building exterior is sprayed at once. The system will be activated by a manual release valve or
by a network of thermally activated fire sensors along the building perimeter.

Advantages of this option:

* The building siding is wetted, improving fire resistance.
* As asingle zone the building is protected against a shifting fire that threatens multiple sides.

* Automatic activation can prevent the system from activating too early and draining the water supply down before the fire directly
threatens the building.

Key disadvantages of this option:

* Damage to historic fabric if system is accidentally set off.

* Aesthetic impact associated with placing piping along the building exterior. This can be reduced by careful engineering and coor-
dination with the architect.

* Higher aesthetic impact from the added detection system.
* Installation and maintenance costs.

* A very high water flow rate that is estimated at 3,500-4,000 GPM. This flow rate will drain the tank (assuming full level) in 18-21
minutes. Communication with the NPS Wildland Fire Fighting Agencies indicate that a fire in a box canyon arrangement similar
to Oregon Caves can produce a fire of two to three hours duration.

If this option is selected the estimated components are as follows:

* New deluge valve with compressor, trim..........ccoceeerieeenieeinieenieeeeeen. 1
* Deluge sprinkler heads with PIpe .........cccceeiiiiiiiiiiniiniiiceeceeee 130
*  InSpector’s test fItNES .....ceevuiiiiiiiiiieeieeeee et 1
* New thermal sensors connected to the building fire alarm system .......... 65
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5B.7.4. Exterior Sprinkler Option 4 - Zoned Deluge System Along The Building Perimeter, Manual Control

This option will add an exterior deluge sprinkler system around the perimeter of the building. Piping will be located along eves and
under overhangs. If the exterior veranda is reinstalled a separate pipe will be added to cover the space under the veranda. This system
will be piped into four zones covering the side(s) of the building that are immediately threatened.

Advantages of this option:

* The building siding is wetted, improving fire resistance.
* The quantity of water is conserved since fewer sides are wetted at once.

Key disadvantages of this option:

* Aesthetic impact associated with placing piping along the building exterior. This can be reduced by careful engineering and coor-
dination with the architect.

* Installation and maintenance costs.

* A high water flow rate that is estimated at 1,200-1,500 GPM for a single side up to 3,500-4,000 GPM if all sides are wetted. This
flow rate will drain the tank (assuming full level) in 50-62 minutes for the single largest side, down to 18-21 minutes if all sides are
flowing.

* Risk to unprotected areas if fire changes direction.

If this option is selected the estimated components are as follows:

* New deluge valve with compressor, trim.........cccccueeevieerveereeeennne. 4
* Deluge sprinkler heads with pipe .......cccccceevviiiiiiiiniiiinieiiieeee, 130
*  Inspector’s test fitiNgS ......ccccveeeriieiiiieeiieeeieeee e 4

5B.7.5. Exterior Sprinkler Option S - Provide A New Deluge System In Four Zones Along The Building Perimeter, Automatic Or
Manual Control

This option will combine the four zone concept of Option 4 and add an automatic detection component similar to Option 3.

Advantages of this option:

* The building siding is wetted, improving fire resistance.
* The water quantity is conserved.

* Automatic activation can prevent the system from activating too early and draining the water supply down before the fire directly
threatens the building.

Key disadvantages of this option:

* Aesthetic impact associated with placing piping along the building exterior. This can be reduced by careful engineering and coor-
dination with the architect.

* Higher aesthetic impact from the added detection system.

* Installation and maintenance costs.
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If this option is selected the estimated components are as follows:

* New deluge valve with cOmpressor, trim.........ccoocueeerieeenieennieeniieenieeene 4

*  Deluge sprinkler heads with pipe .........ccccevviriiiiiiiniiiniiceecee 130
*  InSpector’s test fItINES .....oeevviiiiiiieiieeee e 4

* New thermal sensors connected to the building fire alarm system ......... 65

5B.8. Deluge Water Supply Improvements

The existing water supply system was designed for the interior fire sprinkler system. Based on the hydraulic analysis the system
should be able to provide an adequate water quantity for at least one hour, offering an opportunity for the fire department to respond.
If an exterior water spray deluge system is added, the system will only provide water for approximately 18-50 minutes, depending
on the type of system that is selected. To increase deluge duration for the potential fire duration additional tanks should be added to
increase the total storage capacity to approximately 720,000 gallons. This will require an additional 645,000 gallons of stored water,
manifolded into the present water main.

SC. STRUCTURAL RECOMMENDATIONS

A limited structural evaluation of the Oregon Caves Chateau has been performed. This six-level wood framed structure with some
concrete walls in the lower three levels is generally in good structural condition. Some out of plumb walls exist on the northern side,
possibly caused by weak vertical sheathing and the 1964 mud flow.

To enhance the structural system, we recommend consideration be given to the following:

* Adding plywood sheathing to selected walls in the upper stories to improve potential seismic performance. The structure is quite
weak in the upper guest floors as evidenced by the permanent distortion apparently caused by the mud flow. This will entail re-
moval of existing fiberboard finish and covering the plywood with new gypsum board.

* Rotten log roof support brackets at the roof need to be replaced. These may be decorative rather than structural.
* The structure can support the weight of a gypsum board ceiling system to improve fire resistance if that is recommended.

* Exterior fire escapes, if they are to remain, should be thoroughly inspected for structural adequacy. If a new balcony/porch struc-
ture is to be added on the west side of the building, it should have a structural system that enhances the overall building rather than
simply being a lean-to type structure increasing seismic demands on existing building elements.

5SD. MECHANICAL RECOMMENDATIONS
5D.1. Heating and Ventilation

There are no significant recommendations for the steam heating system. This central plant is essentially new. Periodic maintenance
replacement of radiator supply valves could be considered, but this is not an urgent recommendation. As the facility is open to the
public only during the warmer months, optimal control for comfort is not a primary concern. The radiators will probably never break;
however the piping may have deteriorated over time. Therefore, it is strongly recommended that the steam system pipes be “sampled”
in about six or eight locations. Because of the age of the piping, the internal condition is suspect. Erosion wears away the wall of

OREGON CAVES NATIONAL MONUMENT CHAPTER 5
CHATEAU ACCESSIBILITY AND SAFETY STUDY Pace 31



steam piping, and minerals (scale) builds up on the condensate piping. The condensate piping is usually the most susceptible to dam-
age over time. Taking samples in select locations would allow a reasonable forecast of piping replacement. Should significant deterio-
ration be identified, piping replacement may be required.

Chemical treatment of steam and condensate systems prolongs the life of the piping, boiler and components. We recommend that a
way be provided to add chemicals to the steam and condensate system so that treatment chemicals may easily be introduced.

We recommend replacement of the underground fuel storage system with a system that complies with State and Federal spill contain-
ment criteria. Such replacement is not mandatory for use for heating fuel. However, replacement of this tank is required by the Code
of Federal Regulations for generator facilities. Regardless of the nature of the codes, the potential for leakage increases each year as
the portion of the system underground deteriorates. The cost to deal with it now would be less than the cost to clean up a fuel spill
later.

The exhaust fan for the main kitchen hood is recommended for replacement, and the exterior duct re-configured. There are a number
of configurations that could be considered. A new fan in the same location could be provided, and a non-combustible material pro-
vided over the cedar bark siding. The duct could be run up the side of the building to the roof, and an upblast fan installed atop the
duct. The duct could be run down to the ground to a fan, then up and out to the point of discharge. There are some critical distances
involved with the location of a kitchen duct discharge. It must be forty inches above a roof, ten feet away from a building and ten feet
above ground. The distance away from a building may be reduced to five feet if the exit from the discharge is pointed away from the
building.

There is a code requirement for a make-up air system in the kitchen. Kitchen hood make-up air systems have been added to the model
codes over the last ten or fifteen years. Even though this is a code item, we do not have a strong recommendation in this regard. The
building is of loose construction, with plenty of openings for infiltration air. The air will have to be drawn from other areas of the
building, increasing the building air movement somewhat when the kitchen hood fan is activated. This is not a bad thing for a building
used only during the summer months. We have provided a cost for an air handling system for programming purposes.

If the existing range in the Employee Dining Room/Kitchen is to remain in use, a new hood, exhaust fan and make-up air system will
be required. As the concessionaire has noted that they do not plan to use this kitchen, and we have not made further recommendations,
or included costs for upgrading this area.

5D.2. Plumbing

We recommend sampling the plumbing water supply piping because of its age and the materials of construction (steel). This is the
same methodology and justification as the recommendation for the steam system. Pipe that experiences the most scale formation is
the hot water and hot water recirculation piping. There are no other recommendations for the water or waste piping systems. Should
excessive scale or corrosion be identified, piping systems may have to be replaced.

The existing plumbing features have been identified as contributing to the historic character of the Chateau. The existing lavatory trim
(faucets) are wearing out and it appears that continued use will become unfeasible because of lack of available parts. It is recommend-
ed that the trim be replaced with currently available historic reproduction fixtures on an as-needed basis.
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SE. ELECTRICAL RECOMMENDATIONS

The following upgrades are recommended to address life-safety issues:

Enhance egress and exit identification lighting to current codes.

Install additional receptacle outlets to comply with the National Electrical Code to include general lighting outlets in guest rooms
and guest bathrooms, adjacent to the basin.

Provide additional branch circuit wiring for increased receptacle quantity with separate 20-ampere circuits to guest bathroom out-
lets in accordance with the National Electrical Code.

Evaluate the existing service and power distribution system to determine if capacity is sufficient to support possible additional
loads imposed by additional lighting, receptacle or mechanical equipment upgrades. Install electrical ampere data loggers to
existing distribution equipment to obtain accurate existing demand information. Increase capacity of service and distribution, if
required.

Provide a Protected Premises Fire Alarm System in accordance with the International Building Code and the National Fire Alarm
Code. Install full coverage smoke detection, manual pull stations and audio/visual notification devices throughout the facility.
Provide connections to kitchen hood fire suppression system, fire sprinkler for water-flow and valve tamper. If elevator is installed,
connect to fire alarm system for Phase 1 Fire Fighter Recall and automatic power disconnect when heat is detected in the machine
room or hoistway. Connect system to 24-hour U. L. listed monitoring service.
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CHAPTER 6: COST ESTIMATE

A cost estimate was prepared for this study based on a project the incorporates the scope of work necessary to address the deficiencies
identified in Chapter 4 and relying on selected recommendations outlined in Chapter 5. The work shown on Sheets A1A through A6A,
are the basis for this proposed project and the following cost estimate.

The estimated overall construction cost of this proposed project is $3,323,000. This cost is based on a construction start date of 2007,
and does not include soft costs such as owner’s project management, design fees, testing, permits, etc.

See attached cost estimate breakdown for summary and detailed costs, as well as an outline of what is included and excluded from the
cost information.
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Chateau flotel
Oregon Caves Nationat Monument
Cave Junction, Oregon

Conceptual Cast Plan
January 17, 2005
8278- 7354110

BASIS OF COST PLAN

Coat Plan Prepaned From

T Reconed

Drawings issued for

A hivec st

ATAD 153156
Machamcal

FATAB, S SP2

12128004 {1114085

122804 0NN1455

Chutfne Spacificanorn

Liscussions wah the Proiec Archrlea and Fogneers
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Ehateau Hotel Conceptual Cost Plan

Oregon Caves National Momuament Jarsary 17, 2005
Cave Jutction, Oregon §278-7354.718
BASIS OF COST PLAN

Condilions of < onsirustion

The ooz is Based o the follesng geeral cosdtlions of cussliaicn
A starl date of Dooner 20307
A conatmeshine pead of § nonths
The general cuatracs vl be compaitively bac s qualfed genersl 370 a0 saleiiracions
[rere will ol be smail Business sel A5 reguaresneris
The: comtracilon wall ke reguired o Jay rovaling wages
Thers ale No phassm) egLinemernts

The gerweral contracian will have Iull aceess to the sie dunng normal business hows

DAVIS LANGDON o Page 2



Chataau Hote! Conceplual Cost Plan

Oregon Caves Nationai Menument Januaty 17, 2065
Cave Junction, Oregon 0278-7354.118
INCLUSIONS

The pruject zorasts of e ALA and lile safely upgrade o e exising Chateau at the Giogon Caves Naliona:
Morrment

Foundat cas conaist of new solaled fcdigs b ¢ rorrmodate e new batccry columis and g new elovalm
2

Vertical sinicture includes rew conerete ¢olumns 1o supponl the newdre-buill balcomes, |n addition, 30% of
the valls aflectad oy the fia ramg URGFA0C Wil Teceve plhywodsl and tlocking 1o 2llow fre shear bracirg

Foor an ool sleuciunes consist of weodiinber lrarmun infikss at the removed stains, siesl oeams, tmber
framirvy and #x sheathing at Ihe rewdraconsioed Balcanices, acd dhe replacemen) of the l2g cave twackers.,
In additier. an allowance has been inada for rauf diaphiragin connactons,

Fterion clacding consists of tho repacemeant of e aner face of the Sxteno wals, the replacament of
EXISING Yool and window Dperings 10 sccommodale wider and neewy doors! and the provisicn of new wood
Juardrials al the balecres,

Rooling and waleiproanng consists of resy mol insulation: removal ang replacement of tha codar shakes wilth
fire realed shakes: new roof flashings: amd an atiowance for caulking and seatarits.

Ivterior parttians consist of timited new waad fra mir:g; new shaflwall at the etevato: mited new one haur
rated painted siracing: and limeed new sound insulaton. miterior deors consist of emited new custom wood
doors (o malch existing: and ihe replacement of of Immited ex1shirng dnors

Floar limshes consist of the protecien of Rooring to remaing the remaval and replacement of carpel; and the
addition of ceramic tile in the new public restrooms. Naw wood base will be provided in the carpeted areass,
Wall finishes consist of the removal (100%) ard reifstallation (25%) of fiberboard panels whire upgraced
ane hour paitibions are required; and ceramic bie wainscol at the new public resiroom and guest baths
affected by the upgraded partitipn surfacing. Cenlings consist of the removal and salvage ol the liberboard
ceilings: new sound nsulation at floors 1 and 2; the addition of one hour cetings as requited. The majority of
the: new cellings will be insalled on exisling framing.

Function equipment consists of new panilions and accessones at the new publc reslioom; imiled rew room
identification and code signage:; the sddition of 5 fire Suppression systerm in the existing kitchen hood; and
the remuoval, storage and re-installaion of 1he furrishings,

DAVIS LANGDON Page 3



Chateau Hote! Cencapiual Cost Plan

Oregon Caves Natiotial Monument January 17, 2005
Cave Junction, Oregon (12787354110
INCLUSIONS

Vorcal sransportation congisis of Mz addiion of an accessible e wok? tamg; a new metal Ssenace sta,
a nex nelal extosiae; the repfacement of cistng raiings: o cdlenor heavy Gmoe; exil slans. ard one
FO0GH pansonges GievElr

PLuzzag rolades ne remova g ie-seing of guest bath plumbag Bgioes &5 regoied (6 accommodate
1he: ey Che haur parlitizns,; rew
iz (OMEsG Rl (K.

it al e reaw posie restiomm; and Aan aicawance lor the repfacestent of
Haatng, vealialicn and an corskUaning consists of the rwestgaron of the steam piping, and the relocation of
ine aaising kitcren guhans fan.

ied macting powvel, Enaca addition ! convenience power; e replacemesrt of
MGy L] |l§f‘|i1r‘.g_ AR R ITD SeArm Syalerm.

Clactga! cirsms o I

b proweclon consists of the removal g1d replacemant of the lre sprnkler syslem a wel sysiem and a
localzed dry systemn at the kichen cold slorage; and Lhe addivon of a dry system 1o the underside of the
2avis and baloonies,

Siler preparation consisls of mited seloo demolitien required 1o accommodate e renovaton,

Site panang constsis of imiled new pedestian walks, decks and stairs.

DAVIS LANGDON S " Paged



Chateau Hotel Conceptuai Cost Plan

Oregon Caves National Monument Januvary 17 2005
Cave Junction, Oregon B278-7354.110
EXCLUSIONS

Ay work, iscleding Ireshies, 16 existing buildiog facade [evaticns:)
¥ L g ]

Sy wors, ingluding knishes. to exisling parihons 1adicinng aroas) andior docrs thal zre Aol mdcated Lo b
vperadied 1o raled sonsiachoen

Replacemen of e 5iearm piprg

Fre; o and fire waler slorage

Telephone Ana commurcaions sysiems vk

Kemoval andder replacement of the underground 'ue! 1ank

Chener suppliog and mstalicd frmiure, fixeures ans e

Locse fumisie and eguiptem exienl 3% specilically inent fod

Seruity eqapMens ang devices

Ausdio visual eguipmern

Hazarduus matenal handing, dspasal and sbatement

Compression of schedule, premium oF shiit work, and restrictions on the conkaeor's winking hours
Design, testing mspeciion o constrction mANa el tees

Archiieiral snd dessgr ses

Scope change and post coniract contingencies

Assessniens, {axes, finance, legal and development charges
Envirunmental impact mitigation

Builder's risk, preject wrap up and other owner Provided insurance program
Land and easement acquisition

Cost escalalion beyond a siart date of Octaber 2007

DAVIS LANGDON " Page s



Chateau Hotwel
Oregan Caves National Monument

Concephizal Cost Plan
January 17, 2005

Cave Junction, Oregon 0578-7354.118
OVERALL SUMMARY
Gross Floor Area $15F $x 14900
i ting 35,619 5 2113 3,373
[ 7O7AL Buitding & Sitework Construction October 2047 3323 ||

Plesage refor ta e Incisions ared Fxchusions sechions of thes repot

DAVIS LANGDON



Chateau Hotei Oregon Caves Natioral Monument

Canceptual Cost Plan

Building January 17, 2005
Cave Junction, Oregon 0778- 7354116
BUHL DING AREAS & CONTROL OUANTITIES
Areas
o | SF Sf
[Mmolgsad Arpnas
Baiilding 22408
SUBTOAL Ercloscd Area a2.468
Cooveri area oA Fi
SUBTOTAL . Coporae Aea 8 % Value M
TOTAL GROSS FLOOR ARER 354001
Contrel Quantities
Ratio Lo
Gross Area
Functionai Un:ts 24 RMS G873
Mrimber of storms [x1,000) kA 0. 1658
Cross Area 35679 SF 1000
brciusad Area 3468 SE 0.9
Covered Area 6421 5F 0,740
Footprint Area 571 SF £.160
Volume 422084 CF 11.830
Roof Area - Sloping 9534 SF (.267
Roof Area - [oal 9574 SF 0.267
Elevalors {x10.000) T EA 0,280

DAVIS LANGDCON
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Chateau Hotel Oregon Caves National Morument

Concepitual Cost Plan

Building January 17, 2005
Cave Sunction, Oregon $278- 7354110
BLHE DING COMPONENT SUMMARY
Gross Area: 35,879 5F
et $1,000
1 boarsdaiong 111 a0
2 Merica. Struciog i1 TRY
3 Pleg & Boul Sircctures LAY L)
4 Exerm Clacdeyg 4.ab 160
b Sestng Wawerpeacting & Skylghs M g0
[ Snost i1 3) ) ' T Cun g
i aearior Fambens, Doors & (Hazirg 05 i
T rlooe, Wan § Caibrwg Finishgs 11.44 411
Cewiin CER—
B Tunesios Fouipnan & Spedates 236 B4
Y Siaas & Vorkeal rarsponzion h.34 m
.F :':_:;:L;rp.rnmf& Vertical Transpontation (8-8) - - ) o _“.Tffl ____.. T
10 Plumhing Systems 413 155
11. Heatng, Yennlanng & Ar Conditioring s g
12, Flecaic Lighting, Poser & Comeumcalions 50y 160
13, Tire: Presechon Sysioims 432 54
[ Mechanical & Ciecwicat (10 13} ) T TRar 498 |
| Totat Buiiding Canstruction {1-13) 59.94 2,138 |
14. Site Preparation & Demohtion 4.3 155
15. Site Paving, Strucwces & Landscaping 0.68 24
16. Uhitities on Site 0.00 0
| Totaf Stte Construstion (14-16/ 5.02 179 |
| TOTAL BUILDING & SITE {1-18) £4.96 2,318 |
General Conditions B 00 514 185
Contracter's Overhead & Prafit or Fea 10.00% 1m 250
[ PLANNED CONSTRUCTION COST January 2005 11.15 2,753 ]
Camingency (o Development of Design 10.00% 10 FXL
Escalabion 1o S1an Dawe (Ocober 2007) 9 T5% Bz 295
H RECOMMENDED BUDGET Oetober 2007 83.13 3.323 I

DAVIS LANGDON
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Lhateau Hote! Cregon Caves National Monument
Building

Concaptual Cost Plan
January 17, 2005

Cave junction, Oregon 0278-7354. 110
fiem Descriptinn Quantity Linit Kate Total
1. Foundations
Reinforced congrele includng o avabon
Colurt bases o Hle caps
Concrede, Jxded 77EA E00.00 1370
Estra cver 1o tie in o exsting 1 TA 453.0: 1400
Flevaler oot inglarding mocily exsung concrele wat T raA 20,008 00 25,000
—— .. — o000
¢._Venica) Steucture
{"miumins anc Eiastans
Concrete, 167 1nd 4ig Li 85.00G d7.G60
Shear bracing
Plywood sheathing and bilocking, aflow 30% of
reconsiructed surface 24800 S 00 74,400
o T T 1siam0
3. Fioor and Roof Structure
Suspended floors
Inlill fioor al removed siair i LS 3.500.00 3.500
Recamstruct historic balcony, stee! beams, 4x purlns @ 74°
o.¢. and 2x TG docking 33350 s 3500 116,745
Roof framing
Titnber floq) iraming
Replace deteriorated log eave brackets 3¢ FA 60.00 18,200
Aliow for root diaphragm connectors 2 o.c 249 EA &5.00 14,885
Recanstruct roof of balcony, stee! beams, 4% purlins @ 247
o... and Zx T&G decking 1186 SF 35.00 41,510
185,820

DAVIS LANGDON
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Chateau Hetel Qragon Caves National Monumant Conceptuai Cost Plan

Building January 17, 2005
Cave Junclion, Oregon 0278-2354.310
ftem Deseriplion Quantity  Unif Rate Totat

4, Fxlerior Cladding

Wl ranmng, ‘uering and irsolafion
Jait esealio i wa'ls FroiF G TR 2207

Appricd owlerics Tiestiey
Al For cerenete colorn mish afic L 15 (3 “ERE1S

Irtenas bresh bo exeerson walis
Gypsum e d wails, i2pac and laxtured P D S ?h a0, i)
Fanl gypsam board of plaser LT 0 LG0T

Faneror 2o0ns, Srames sod hardiware
Hepiace exterion cooshwindss with nesy french dodr relaiding
= ETHTREN Fraltafple]

Single, 20 x 10 o EA 150K .00
Covbie 60 x £ !OEA £ HH.K) 16,100
Extra aver for exing hardware, per teat 1% LA 1,000 O 15,700

Bastrades. parzpats and roo! scroens
Whood eaniiegps ol resonstructed Galoory 4 LF a0 0 14,200

160,084

5. Roofing, Walerproofing & Skylights

Insulation
Bat ins fanon belween joists 4458 SF 1.15 2174
Roofing
Wood shakaes or shingles
New cedar shirngle. fiie Irealed XTI 400 38136

Roof upstands and shestmelal
Flashings
Walley 17 LF 15.00 Z fid{)

DAVIS LANGDON ) Page 10



Chateaus Hatel Oregon Caves National Monument

Conceptuatl Cost Plan

Building January 17, 2005
Cave function, Oregon D278-7354.110
fiem Description Guantily Linit Rate Tatal
Fidge 2o F 1500 4,125
Favi YA T ELD 12000
Caitking and seatas
Allow ERRTTA .50 7,840
T T T T T g
B. interior Paptitions, Doors & Glazing
RGN T aming an sores
Wood stud franng, 77 x 4° 430 St 3150 15,330
Shaftwali sysiem complete al olevator shalt 206 &F 14.00 25 224
Fanition suifacing
Gypsum board underlayment 1001 St 200 2007
Gypsum board walls, laped and 1extuied 80122 S 7.25 135.275
Paint gypsum board o plastor ML12Z2  SH 07h 45,042
SOurd insulation
Batt insulation in walls at new partitions s s 1.00 35085
interior doors, frames and hardware
Custom wood duors and holiow metal frames 1o
malch existing
Singte, 30 x 70, new B A 1.500.00 12,000
Doutee, 50 x 77, new i EA 2.600.00 10,406
Single, 30 x 71, fire door at slevator 5 LA 2,500.00 12,500
Single, 30 x 70, relocak: existing I IA €00.00 1,500
Replace door and hardware and widen opening at existing
guest rooms and public ronms with ADA
Singte. 30 % 7, ctrstom 16 match existing 12 EA 1.900.00 22,800
Add for aulbmatic opener at new accessible anlry T LA B.000.00 &.000
Fmish newfretocated doors and frames, per leal M LA 200.00 4,800
T T T
DAVIS LANGDON i - Page 11




Chateay Hatet Oreqon Caves National Manument Conceptual Cost Plan

Butildirg Japuary 17, 2005
Cave Junctien, CQregon (0278-7354.1 18
fiem Description Quantity  Unit Rate Folal

1. Floor, Wall & Ceiling Finishes

Mins
Allow o protnciicn of gosting AR5 1 5] 1144
Ceramg: tie Mg S 1204 474
Rermuone aril igpace carpel e & 50 5i 405
Baser or sketgs efc
Whord b %o BN 000 B, 2200
WE:lﬁ
Euira awver 1o alloye fop re gse of Mechoaid, 735, LA S 125 F s
Frora ovan fun abans Tor <o s of Dbwsnamd, 735 il Sl 125 G, A1
Ceramiz e - reroval LELY OB " hi) 8%
Ceramic ale - hinsel, wainsool 4271 1873 5t 14 G0 26,227
Cethngs
Sound nsutalion Manket or Rats 1sland Zod fleo: ceilmgs 1G53 S 1.00 10,972
Underlaymeni aeh  SF 300 2,505
yEsur 3card cerngs and idsheon exesting Sasweg, Gt 1 Sk SO0 GG, 704
(yersurn boand coilings and finish includntg new
framing, Thr hBaS  SF 10.00 qh.620
T 400,851
§. Function Equipment & Specialties
Preciive guards, barmers and bumpers
Alow for corner guards and wall protection 35679 SF 0.0 3,568
Mredzbrcaled companment and accessoiss
Tuiled partitons 3 LA 1,400 00 4200
Allow for accessories i LS 2.000.00 2,000
Chalkbaards, insignia and graphics
Alres Tor room 1D 9 EA 100.00 1.5
Allow for code signage i EA 100 00 3.000

DAVIS LANGDON Page 12



Chateay Hotel Oregon Caves Nationat Monument

Conceptual Cost Pan

Builging January 17, 2005
Cave Junction, Oregon 0278-7354 110
ltem Deserintion Quarntity Unit Rate Totat
Special use soupment of sk tynes
Kitctio, 2ng loon service eoupman
Rilchen hoo fire sUpDeesson system tOLEA 750K FACs}
Wescelaneos
Alio It rennces gad 2 -se hrnishings, allove 4 #s! 1185 .68 .50 O 584
Friea over for pev-sile storage renian for furniskings i MO 1,000 0 4,000
Extra ver or on-site slorage renta’ pick-up and deivery LI J.000.00 3,000
- T T T T ._84:352_
& Staits & Venical Yranspotation
Pedesinan ang wheaichair 1amps
Woad ramg i luding handrars 120 SF 40 00 4.8
Staircase flighes - foor 10 floor
New service slair, ste| T LT 1500000 15,000
MNew ext slain. sieel i LT 14.500.00 17500
Replace: exisling stair handrails at public stairs, brass 12E LF 100.00 12,800
Replace exisling stair guardrans at public stairs, brass 63 it 250.00 15,756
Feplace ens'ing star guardrads a1 non-public stairs.
pe 1045 LF 65,00 6,825
Ladders ar! fire escapes
Reconstruet heavy timber exit bakcony and starr 1 FLT 14,000.00 14,000
New heavy timber exit balcony and stair T FT 14, 00300 14,000
Clevaiors
Hydraulic, 25008 5-stop passenger 1 EA 90.000.00 90,000
T 190,875
. _Plumbing Syslenrs
Sanitary fstwres and conneclion pipirg
Remave and re-set ball plurnbing fixtures i CA 150.00 17.250
DAVIS LANGDON Page 13



Chateats Hatel Qregon Caves National Monument

Conceptual Cost Plan

Building Januacy 17, 2005
Cave Juncticn, Oregon G278- 7351 10
ftem Dascription Ouantity  Linil Rate Totaf
Warerclsels new I 0bA 3150 00 3159
oIninals, row 1A V0G0 TG
| avanny, wa ot 4 LA 1.G00.00 4.000
Sasulany wasle, wenl and senete frpag
Adllcvwr fou -eanowal ang repiacement of demeshs walsr
G Wl LA 1. 3G 0 135,000
T T ) 154,500
¥1._Heating, Ventilalion & Air Condilioning
Hipeng, Itings. valves and insolahon
IMveshgate only sieam paping evel ol lurmtionaliy T 5 2,500 0 250
Indeprermienl ehaust ventlation
Rewori kechen esnaust fan incuading exond duc
and newy conerete pad 1 LA F 500 00 7500
10,000
12, Eleclrical Lighting Power & Communication
Machine and equipsment power
To elevator, relocated kitchen exhawst fan and aute door 3 EA 1.500.00 4.500
User convenience power
Mlionw bor andiional cuttels and circuiting 2 LA 300.00 15.600
Altaw for additional pang! boards 2 EA 2. 500.00 b.000
Albaw for remaval and reseting of devicesfoover
plates at wallsfcaiings o be resurfaced UMl EA 2500 22,50
DAVIS LANGDON Page 14



Chateay Hotei Oregon Caves National Monument
Building
Cave Junction, Oregon

Conceptuat Cost Plan
January 17, 2005
0278- 7354110

ftem Description Curantity
—ghtwig
Remave exssting and provde new emergency figrinng
battery packs s
Alarm arid secumy sysiens
Fue: alair conin paeol
Firg: slarm devices 180G
13. Fire Protection Systems
Fire sprinklen systems complate
Iismanite ard remove existing lire protechon Syuom 3L
Concealed ppes and recessed hoads 4497
Exira over lor aw compressor and dry valve for
kitchan cold storage 1
Exterior open nesd deluge system al roof gave and
uricer baiccones Lad o existing real dry system
160
14. Site Preparation & Building Demolition
Selective demolition and removal
Altow Tor removal and salvage of iiberboard al imeror
of extiny 22,547
Altow for removal and salvage of fherboard sl interior
partiltons 13,378
Alloww tar romoval and satvage of hberboard ceilings 75,403
Remove roofing 9,534
Allow for new elevator lloor openings 5
Altow for new stair openings z
Aflow for stair removal L
Aflow for miscellanenus demo 1

Unit Rate foral
I 375.00 A0
(A IEXHH H 15005
i4 45000 B1.000
T T T Mg
SF it i% 25,064
ra 1F5.00 869415
) 10,000.00 10,000
) Z0.00 32,000
T T T s
SF 1.24 JBarg
SF 1.29 56723
SF 1.25 31.754
5r 0.35 3337
EA 1.500.00 1.500
EA ¢.500.00 &, 00D
FLT 2.500.00 2.500
LS 10,000.00 10.000

DAVIS LANGDON
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Chaleau Hotel Oreqon Caves Nationaf Monument

Canceptual Cost Flan

Buitding January 17, 2005
Cave Junction, Oregon 8278-7354.110
ftem Description Quantity  Unir Rate Tedal
154,991
15, Site Paving, Strectures & Landscaping
Fedesinan paving
LOTIELE WS HE ALY B
Concrete siops gt 3506 4 520
Extra coen toraibngs S L IOELE 1040
W hanod board walks o0 socks including vined
rail GO S K ) - 00 M LI
Stuslares anc weier heal s
Ao 1oe roedicator, of dry slack roek wal LI B0 K &, (NH)
T o 24,160

DAVIS LANGDCN
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APPENDIX A

OREGON CAVES NATIONAL MONUMENT CHATEAU
HISTORIC AMERICAN BUILDING SURVEY DRAWINGS

Prepared in 1989

. Site Plan

. Site Section

. Second Basement Plan

. First Floor Plan (Third Basement)

. Second Floor Plan (Second Basement)

. Third Floor Plan (First Basement)
. Fourth Floor Plan (First Floor)

. Fifth Floor Plan (Second Floor)

. Sixth Floor Plan (Third Floor)
J West Elevation
. East Elevation

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY

APPENDIX A
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OREGON CAVES NATIONAL MONUMENT

THE CHATEAL, CHALET, AND PARM RANGERS' RESIDEMCE AT OREGONM
CAVES NATIONAL MONUMENT ARE NOTABLE EXAMPLES OF RUSTIC
ARCHITECTURE, ERECTED BETWEEN 1923 AND 1941, TO SERVE
COMCESSIONAIRES AT THE PARK. ALTHOUGH THE CAVES (N JOSEPHINE
COUNTY-THE ONLY ACTIVE LIMESTONE FORMATEIN IN THE STATE-WERE
EHSCOVERED IN 187 AND WERE DESIGNATED A NATIONAL MONUMENT IN
(90, DEVELOPMENT OF THE SITE AS & TOURIST ATTRACTION DID ROT
OCCUR LNTIL LATER:; THE NATEONAL PARK SERVICE ASSUMED M5
MANAGEMENT IN 1233

N 1223, 4 LOCAL BUSINESS CONSORTIUM WAS FORMED TO CAPTTALUE ON
WVISTATION TO THE CAVES  ALL CONSTRUCTION AT THE PARK IS
DISTINGUISHED &y THE USE OF SHAGGY PORT ORFORD CEDAR BARK AS
EXTEROR SHEATHING. OF THE EXTANT BUILDINGS ERECTED &Y THE
OREGOM CAVES COMPANY, THE CHATEAU (F232-34) 15 THE EARLIEST
BLILT FOR SS000OAND PATTERMED AFTER SWISS CHALETS THE MLLTI-
LEVEL BUILDING 15 HARMONIOUSLY BAMKED INTO A GORGE AND
FEATURES NATIVE FIR, MARBLE, AND STONE MATERIALS. ITS INTEGRITY
AND STYLE RESULTED W CESIGNATION AS A NATIONAL HISTORIC
. LAMDMARW N 387 THE SMALLER CHALETHS4!-42) CESIGNED BY GUST

- LI, REFLAZED A SIMIL AR EARLIFR STRUCTURE, IT SERVES AMARIET Y OF
CONCESSION FUNCTIONS. THE RAMGERS' RESIDENCE ABOWE THE CAVE
(93535 WAS DESIGNED BY LANCSCAPE ARCHITECT FRANCIS LANGE AND
WaAS BUILT 8y THE SIMLIAN CONSE RWATICN CORPS, THE GROUP LARGELY
RESPONSIBLE FOR LANDSCAPING AT THE ARRK

© DOCUMENTATION OF THE STRUCTLRES AT CREGON CAVES NATIONAL

5. MONUMENT WAS UNDERTAKEN BY THE HISTORIC AMERICAN BUILTINGS
12 SURVEY (HABS), ROBERT A KAPSCH, CHIEF, AND WAS SPONSOREDHEY THE
PACIFIC NORTHWEST REGIONAL CFFICE, STEPHANIE TOOTHMAN CHIEF OF
CLULTURAL RESOURCES, BOTH ARE ENTITES OF THE NATEOMNAL FARY
SERVICE, THE roasSUNMMER RECORDING WAS |NITISTED BY PROJECT
LEADER PaAUL B DOLINSKY, HABS PRINCIPAL ARCHITECT.
DOCUMENTATION WAS PRODUCED By PROJECT SUPERYISOR HURT M.
KLIMT [LCS ANGELES, CALIFORNLAY, ARCHTECTURE TECHNICIAN BELINDA
5054 (TIALANE UNIWERSTYLAND LANDSCAPE ARCHITECTURE TECHNICIANS
MICHAEL EGAN (OKLAHOMA STATE UNKNERSITYIAND JOHN NICELY (WEST
VIRGINLA UNIVERS(TY ).
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APPENDIX B

OREGON CAVES NATIONAL MONUMENT CHATEAU
EXISTING CONDITIONS DRAWINGS

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY APPENDIX B
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A hydraulic analysis of three areas of the existing sprinkler system, representing the assumed highest water demand spaces, was
conducted to determine how much water may be required and the necessary operating pressure for fire suppression. The three areas
evaluated are:

* Area #1: Third Floor guest rooms
* Area #2: Second Basement in the vicinity of the refrigerators and laundry areas.

* Area #1 First Basement Kitchen and Coffee Shop

The analysis revealed that a relatively high quantity of water may be expected to flow if the system operates. This delivery is approxi-
mately 100% greater than encountered in a contemporary structure of similar occupancy and geometry. The primary reasons for this
include:

* A higher required application rate due to the combustibility of the wall and ceiling materials. If a fire occurs the sprinkler dis-
charge must be substantial in attempt to prevent fire spread and prevent entry into concealed spaces. Modern hotel rooms are
designed to NFPA Light Hazard criteria rather than the present Ordinary Group I requirement, which would apply water at an ap-
proximate 50% lower volume per sprinkler head (0.10 GPM/ft? versus 0.15 GPM/ft?).

* The sprinkler head spacing is relatively close, resulting in approximately twice the number of sprinklers that would be used in a
contemporary property. Subsequently a greater number of sprinklers can be expected to operate with twice the rate of discharge in
a given floor area. For example a modern hotel room fire is usually controlled with two sprinklers. In the Chateau the same dimen-
sion room has 4-5 sprinklers, all of which will be expected to operate.

e The system is a dry-pipe arrangement, which, due to the longer response rate, increases the required water application by approxi-
mately 30%.

Table 5.1 summarizes the results of the hydraulic analysis.

Table 5.1 Sprinkler Demand Summary (Existing System)

Area Designation Area 1, Third Floor Area 2, Second Area 3, First Basement
Guest Rooms, Center Basement Kitchen/Coffee Shop
Section
NFPA Hazard OH-1 OH-1 OH-1
Designation
System Type Dry-pipe Dry-pipe Dry-pipe
Operating Area 1950 ft* 1950 ft* 1950 f*
Density 0.150 GPM/ft? 0.150 GPM/ft? 0.150 GPM/ft?
Number of operating 50 34 41
sprinklers
Sprinkler total flow 1041 GPM 633 GPM 878 GPM
Hose Allowance 250 GPM 250 GPM 250 GPM
Total Flow 1291 GPM 883 GPM 1128 GPM
Required Pressure 102 PSI 49.9 PSI 162.7 PSI
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Evaluating the required water flow and pressure rates to the existing water supply the following information was determined:

Area #1 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for ap-
proximately 58 minutes. The supply pressure at maximum flow will be inadequate by approximately 9.6-12.8 psi depending on
the supply pipe condition.

Area #1 without interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for ap-
proximately 72 minutes. The supply pressure at maximum flow will be inadequate by approximately 3.6-7.3 psi depending on the
supply pipe condition.

Area #2 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for approxi-
mately 85 minutes. The supply pressure at maximum flow will be adequate by approximately 47.8-49.3 psi.

Area #2 without interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for ap-
proximately 118 minutes. The supply pressure at maximum flow will be adequate by approximately 52.3-53.3 psi.

Area #3 with interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for ap-
proximately 66 minutes. The supply pressure at maximum flow will be inadequate by approximately 67.6-69.9 psi depending on
the supply pipe condition.

Area #3 without interior hose allowance: The water system will be able to adequately supply the maximum sprinkler flow for ap-
proximately 85 minutes. The supply pressure at maximum flow will be adequate by approximately 63.3-65.0 psi.

Tables 5.2 through 5.7 summarize the required sprinkler demand and compare it to the available water supply.

Table 5.2: Sprinkler Demand and Available Water Pressure Summary
Area 1 Third Floor NFPA OH 1 Dry-Pipe System with Hose Allowance

Area Designation Area 1, Third Floor Area 2, Second Area 3, First Basement
Guest Rooms, Center Basement Kitchen/Coffee Shop
Section
NFPA Hazard OH-1 OH-1 OH-1
Designation
System Type Dry-pipe Dry-pipe Dry-pipe
Operating Area 1950 ft 1950 ft* 1950 ft*
Density 0.150 GPM/ft? 0.150 GPM/ft? 0.150 GPM/ft?
Number of operating 50 34 41
sprinklers
Sprinkler total flow 1041 GPM 633 GPM 878 GPM
Hose Allowance 250 GPM 250 GPM 250 GPM
Total Flow 1291 GPM 883 GPM 1128 GPM
Required Pressure 102 PSI 49.9 PSI 162.7 PSI
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Table 5.3: Sprinkler Demand and Available Water Pressure Summary
Area 1 Third Floor NFPA OH 1 Dry-Pipe System without Hose Allowance

Water Quantity 1041 GPM 1041 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 7.6 psi 15.5 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 98.4 psi 94.7 psi
riser
Flow at base of riser 1041 GPM 1041 GPM
Sprinkler demand pressure 102.0 psi 102.0 psi
Tank Duration (maximum 72 minutes 72 minutes
level)
Pressure safety margin (-3.6 psi) (-7.3 psi)

Table 5.4: Sprinkler Demand and Available Water Pressure Summary
Area 2 Second Basement NFPA OH 1 Dry-Pipe System with Hose Allowance

Water Quantity 883 GPM 883 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 6.8 psi 7.7 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 99.2 psi 97.7 psi
riser
Flow at base of riser 883 GPM 883 GPM
Sprinkler demand pressure 49.9 psi 49.9 psi
Sprinkler flow demand 883 GPM 883 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 85 minutes 85 minutes
level)
Pressure safety margin 49.3 psi 47.8 psi

Table 5.5: Sprinkler Demand and Available Water Pressure Summary

Area 2 Second Basement NFPA OH 1 Dry-Pipe System without Hose Allowance

Water Quantity 633 GPM 633 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 2.8 psi 3.8 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 103.2 psi 102.2 psi
riser
Flow at base of riser 633 GPM 883 GPM
Sprinkler demand pressure 49.9 psi 49.9 psi
Sprinkler flow demand 633 GPM 633 GPM

Tank Duration (maximum
level)

118 minutes

118 minutes

Pressure safety margin

53.3 psi

52.3 psi
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Table 5-6: Sprinkler Demand and Available Water Pressure Summary
Area 3 First Basement NFPA OH 1, Dry-Pipe System with Hose Allowance

Water Quantity 1128 GPM 1128 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 10.9 psi 13.2 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 95.1 psi 92.8 psi
riser
Flow at base of riser 1128 GPM 1128 GPM
Sprinkler demand pressure 162.7 psi 162.7 psi
Sprinkler flow demand 1128 GPM 1128 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 66 minutes 66 minutes
level)
Pressure safety margin (-67.6 psi) (-69.9 psi)

Table 5-7: Sprinkler Demand and Available Water Pressure Summary

Area 3 First Basement NFPA OH 1, Dry-Pipe System without Hose Allowance

Water Quantity 878 GPM 878 GPM
Pipe Coefficient (C) C=90 C=80
Total friction loss 8” and 6” 6.6 psi 8.3 psi
Static pressure at base of riser 106 psi 106 psi
Residual pressure at base of 99.4 psi 97.7 psi
riser
Flow at base of riser 878 GPM 878 GPM
Sprinkler demand pressure 162.7 psi 162.7 psi
Sprinkler flow demand 878 GPM 878 GPM
(including 250 gpm interior
hose)
Tank Duration (maximum 85 minutes 85 minutes
level)
Pressure safety margin (-63.3 psi) (-65.0 psi)

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY



APPENDIX D

OREGON CAVES NATIONAL MONUMENT CHATEAU
INFRARED THERMOGRAPHIC INSPECTION OF SELECTED ELECTRO-MECHANICAL EQUIPMENT

Prepared by Colbert Infrared Services, 2004

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY APPENDIX D



OREGON CAVES NATIONAL MONUMENT
APPENDIX D CHATEAU ACCESSIBILITY AND SAFETY STUDY



Colbert [nfrared Setvices @ Thermal Trend

Infrared Thermographic Inspection
of
Selected Electro-Mechanical Equipment

_ Provided For
Tres Wesl Engineers, Inc. - Chateau at the Oregon Caves
12/2/2004

summary:
ALl Elietridd | Wisbuenitn] wsspscsion s pretdmigd un 12022004 1or Tres Wikt ERgesie ng « Chabiei ol
e (nmgain Caimee

A0 i e fgomcted) s et 10 SRvislany duction of bus Tharmal Traod (elart A il (0t g

B om0 it of Wvie irrmpeeecctio (b iyl crm decumeien mihi Frotietl Detull sadbe o i e wim ies
SOPIUETLHLE drsme it il da Thermogaamn Thaome COMTithieEn ARt b At do el et B b
Frpjuni gt sl i4d TS sy, v oo Qo el | by Bsssd. s m Clemparsag e Libhrprmn sitlore e s g
VO iy v TS Companea of Bediinl typer blulingg, sewd g fsiremsimistisl e e, 6l mm Trrve od 11 dpned i aaly
ThE icat @estmeis a4 to [he tepail priceby of e e Wil g be dim PELHIN veeiis oy N0 OwWiess T ot
Tl = ehnghiAeioning teimm Thi HR Thermsisples jestims ne Vatuhly oirectly e ribirestiy s 2 odsull of i
IrEpachitin or tha dacmishs madu eL i Eatnnlinting PR Ty = (s of TR deciions ibad Iy e crmmiess
T E g, fac il o ggnvss i e

Eweiillvw Crumrvnw
¥ il i i Ve o bl s "
£ i preces of squipmant n iIne dalehass it
# ol probiers {open and <losed caveting sl mspechions
il ity gnd-cneans:
il arubs L]
ah chrome
# 0l pretilens. actiw and sheanie
all closed [eovenng il nspectinrs):
Bl pary {bastiet or ot osted in ik mspechon);

| Wiy corfify thal the sbave Erepect wan iwpested by mysslf ar gnger iy dicection ded Wi e aneloesd dan (s
et vl gl s mspecton

m%., £ 2002 ABYSS Corp., All nghis wearved. Thermar Tredd Kemis snd mad
Neucfialinn. are regretoced Irade marks of ABYSS Canp

Cilber infrared Sarvices, bne 820 101 Ave Sestttha, Wi 081722 Fivone 206,568 2421 Fax 206 568 4417



@ Caoibast Infraved Services @

Prioritized List by Temperature Rise

it T Wikl Eagliiesre
Dataligse Cregaan Cams midh

Climbitia a1 tha f-ﬂ'llﬁ‘.’m I‘,'_.ﬂ\lu

Thermal Trend

Inspaction # |

] Ry o . = kg )
'F:-n blom W | Barcone ': N ) Tenip. Rise 58 ' Load: ddt) Yidis S T
] i = 1 T = T[T
oeabiom | ABSIPE 5 B ENE e Eia ILERAM Component. 108 7%
Enuipmant S00.0NP ZNSTUO DB (Roughly Wlege un i &t of iiss ) Rafarence 1 Fingfe LEs
Campement g phaes fim idg viee fug ssnneshion i wtamel sutiss 5 ol Ambiem 5
i Wind Spedd 1
Rat Load! 400
Pleture 1t Ul \m
IR Fllename [homodo s Severity Codd 3
< g E 5 el lis - .
b il Temp:RKisn. I8 Ll Toemg Phase Load
Locatten MEME COF BULDING 3 206 FLDOR | LAUMDRY D wWALKIN ChoLEs :
AHEA Componanl 47 Top gl  as
Equipment Fiv-== [Roughly B o bl ) e o e Reforence €3 otom el 81
Companent Uppur pruss awing possitb s goebam in deal bragss Amblent 55
W26 28,30 sub pnl upstain Wind Speed 1
Rat. Lead: 450
Pleturel M2 Z385.0PG
IR Filenname fheed0B0 30 Soverity Cods 4
b Bilicod T L NiA -
Froplem s e ! R frlke ¥ Bined 1) Tami  Fhass  Load
Lecation: YSINE OF BLALIMG « 1t Floce | ROHLEST Mt '
' Campenont #a Y
Equipment JAMP BOILER ISC |Limtia 1o chedk ampsga) Referamen. 42 fuA
Component Losd #ide iod wirs il oonnalion 6n purin wike bisliy luesd g Ambient 55
swliihy Wind Speen -1
Rat. Load: 25
Floture: MG Z5EL.IPG
IR Filgnane ihes0o83 sl Suvarity Code 4
1 b mp. ! i
thl_n‘lllnl Barcade Temp. Rise & % Loud: flis tomy | Plisne |Ibbd
Lacatlion: DUTSIDE OF BLILOMG : Lead
Componeny 30 L
Equipment West dite of buiding Rofprence 24 (T1TY
Compatant Small temp diftarance sround norih 204 floor mounling beackel of o Amblent 23
escape. passibla mostite rolilem or athr sromplie Wind Speed -1
aosn Rat. Load:
Picture: IMG_2371.0PG
IR Fllaname fher{i6a gil Sovarily Code U
Protess . -
e © 2002 ABYSS Carp, All tights suservad Tharmal Trand name and mark 1
Assotktitn are registered trade marks of ABYSS Corn

Caltwsdt Irefram Sorvices i, 120 190 Ave- Seattle WA 89122 Phote 205 558 A431 Fax 206 568 4457



@; Collert Infrared Setvices @t Thermal Trend

Prioritized List by Temperature Rise

. su..: P Wikl Engursiie. It - Cluibiens ol 416 Simgon Saves inspective g |
Database Chagan Cives sl
= ods: i A
P;_-:_lliim " Burasds Tomp, Rise U ¥ oo Temp Phoase  Loog

Locatien: BEIDE OF BULIING Componeni 0 b

Equipmeni Homn Mg brsckol dies G s wes) fijs FL Rafetonca 20 e
Campanent S b s il 8 prat tinkeer ey e mot iessbssd F B owdisdetis Ambloat  z0
Wi Speed.

Fan Load:

Plotute NG 2@ P85

IR Fiteramw Mo 007 gif -Flh'lrl!y_r Cods

=) Y002 ABYSES Corp., AN nghls seserved, Tharmul Tramg farme &ng mark 2
A fuglitared lrade morks ol ABYSS Lorp,

Colbert inframa Seraces. Inc. 520 100H Avie Sedllie WA 38327 Brine 206 SBE.A431 Fax 208 SBH4437



uondadsuy Siy |, surang pajudauwndo(

SOI[BLLIOUY [BNSIA ON



Colbest Infraped Serviees

Situ: Veog Vrest Enginbits Ing

L8 T P 1T Lty v

@ Thermal Trend

Baseline List by Temperature Rise

Databage Qo Citvms il Inspoction & 1
Protilym ¥ & Barste Temp. Risa | "% Loasl. pin Temmp Phase |oad
Locotian CUTSIOE OF BLILINNG Compenent 24 Wi
Referpnime Y
Emipment Wist side of Truifeig Thisnbuh '
Comnpanont Cailes el By el
Amblent 12
Wind Speon |
ok
Prcture MG 2306 40 RaL Loat
IR Fileramas thir0md abl Sexsrity: 0
Probiem & 1 Biarizoat i Tamp. Fisw [ " Lokd: KA Temy Phase Loog
Locution HUTRDE IF BUILDING Campanent 24 A
_ Relateney 24 LTS
Equipmen) Eapt<ile i Emllisttivg Thrashatd Y
Cam 1 ghiiit
ampanent M ang Upper sk Aiblhi 53
Wing! Spend 1
Picture WG 295 PG Rt Loa:
IR Flloname FHEROUST g1 fsnrly o
Problemd o Barcodn Tewmp. Hige ¢ 4% Load; M Touwmip Phase Loag
Lecation| QUTSIDE (3 B (ko Component 72 A
Reference ia Wi,
£ i biall it _
qul;.:m-m = mﬁa al i Threhiald <y
Component Cenli ipwer &
i e Ambleny 22
Wind Spagd
Ficture IMG_2i58 jPg Rut.Lona:
IR Filename. fhoriosz zn Sevallly 0
Froblem # = Barcods Temp, Rigs 0 % Load: A& Temg Phazse Losd
Lacation CATSINE OF BULONG Component 24 Wit
) ) Refarence 249 Hea
Enuipment Esst side of tyitding Threshold -1
Component Conter Uppiat shil
" i Amblent 22
Wind Spesg |
Fleture MG 2355 I ‘Rat Load:
IR Fllenane Merdoss st Foveriy, i
Frodessigng
5 Thermogeaphiers © 2002 ABYSS Cdrp. All rights teservett Thermmal Trend name and mark |
& kbeocialion e reglitend frada merke of ABYSS Conp!

Cottiwrl Infrared Seraces. Ine 820 181N Ave. Somitie, Wik 48192 Phinm 206,458 4431

Fax 206,568 4437



@ Colbert Infrared Services

@ Thermal Trend

Baseline List by Temperature Rise

Sile: Tres Wes! Enginsets i - Oiuilesi gl e :I"_Jlu1H| Cny

ﬁnlubssa Cmegom Cwve= b

nzpeciion® |

Fratilom & 4 Bagicogs Temp, Riso T Loaei s Temg Phaso Load
Locstlon: QUTSIEE OF BUILE#G Coampandan| 24 iy
Kataraiv | A
Eduipmiont Easbsicd of bulldirg o
Theeshold \
Componenl Savll eni lwer sbicl
: Ambieny 00
Wind Spued )
Pleture ING 1357 b Rl keaad:
TR Filename (meriisa ) Sausriy '8
Prolilem & 5 Brlcode Tump. Rise W Lomd: WA Temp Phase  Losd
Location:. CRITSEE OF BlLILDNG Camponant 24 MIA
- Rofarence 74 Fih
Equtpmant &t =me of byning
Threshald i
Componant East miil Soulti uppes she
Amblant =
Wind Speed 1
Picture IMG: 2357 PG FEsl, b
IR Filemame Her008s, 4 REwacy- U
Pronlem s 7 Harcode: Temy Rise [ % Load; WA Temp Phase Load
Leeation DUTROE CFF 8L OpG Component 4 T
Relaren 4
Equipment Sl sids qf bullting s b i
Threshold 1
Compaonenj Eas| and lower shot “.' )
Amblgal =
Wind Spesd -1
Pleturs WG 7350 UFG PRk
IR Fllenama o056 sil Sevmliy 9
Problem # & Bamodi Temp. Rise O % Load: MA Temp Phase Load
Location! QUTEIDE OF BLKGING Componunl 24 Py
Referenc b | A
Eauipment South gidi & bullding e
Threshold -3
Compenent B3 and tippat whot 4
' : Ambignt 22
Wind Speea 3
Pleture MG 2350 PG Rt Lm_'*:
IR Filessame Mici0DST sl Sevarily: 10
Thermographrs £2002 ABYSE Corp,, All nghits reservid Thasmmal Tresmd Mirms ane mirk -
¥ Asnsastation re registared rade marks of ABYSS Comp

Calbian lidtaréd Services. inz 926 150 Ave Sestla WA G8122 Phliuw: 206 FER, 2431 Fa 20658084437



@ Colbert Infrared Services @ Thermal Trend

Baseline List by Temperature Rise

Sia Time Vs Endyimerd U - Sl ot Frure r!TI||I_|-—_||| Caves

Database Cregon Caves mub im.u_m:ﬂun &5
Piadjleme & Eamone Tamp. Riss 0 s laad, hh Temg Phose Loid
Leocation OUTSIDE BF BLILEANG Componant 24 B
Refarnncia 74 L
Equigmment Seuth sitis of bulidig hreshatd I
Component Canbis Nz otict Ambilhy 34
Wina Epeed -1
Picture WAG S3R0IFS F Loatl
IR Fitmame fncrl0sH s Sevarity 0
Prolidom gt Baruiai Temp, Rize i Load: N Temg Phasa Loag
Locwbian, CLITMOE OF BlLRDIRG Componant 4 FUA
Reference 24 L]
Enquipment Suiith e of tuimng Threshold 4
Componenl Chimil wyihe widl Amblani 29
Wind Spaud 1
Pleture 0 2361.0PG -
IR Filuname o054 Syeedlly 8
Problem# 11 Barvodi: Tomp. Rlee 0 %% Lead: Nea Temp Phass Load
Location, CUISIRE C3 BTG Cempanemt 24 hutdh
Roterance 23 HiA
Equipment Scuith side ol bullding thisahald <t
Componant West end lower =not Ambient 22
Wind Spead |
Piciure. MG 2552 55 e e
IR Filename MerQ0E0 sit S 0
Problem ¢ 12 Barcode Tomp, Risy O %Llead: A Temp Phase Load
Location: OUTSIDE OF BLELIING ‘Componani 24 HNiA
Reforence 24 WA
Equ.lpmnnl South wice o building Threshold .1
Camponunt West witt Uppsr shol Amblang 25
Wind Spesd 1
Pleture MG 2363URG Ml Losd:
IR Fllename forouén s Severity (1
-';m it 22002 ABYSS Corp.. All tyghts ceserved Thenmal Treni e ahd ik 1

] Association ' ore reglitorod trade marks of ABYSS o
Colbedt Infrared Services, Inc- 425 14 Ave Seatily, WA 88122 Phonn 206 56 4431 Fax 206,568 8437



@ Calbert Infrared Services

@ Thermal Trend

‘Baseline List by Temperature Rise

Site Trvs Wvisd Engners |fw - Crasteay o o Cregan Soves

Ontapase Ol Cdves mib

Inepectitn # |

Probfom & 1 Hureode Tamp. Rise | S Loaadt Mk Timp  Fhase  Load
Locabion OUTRITE CF BLILDING Compapeni &4 Hifk
. Hal 1 A i
Equigmueint Bl gide of Sl Stiegion | & WA
Thmshold 1
Compongny Narm aodg owed shol )
Amblant 22
Wind Spead. 1
Plature MG 2355 450 Hu.l. Load:
IR Fllengmas FRESROAE) <Y Sevarity 0
Prottem & 14 Bty Temp. Rise ) e banm: N Temyr Phase Leoad
Location DUTSIDE OF BLALDING cﬁmpunlll'l 24 A
Rels g
Equipmn! YWesl side of bullding e -
} Theshula 3
Companent Sl and apger st
- - Amblent 27
Wind Spued -1
Fieture WG F65 PG Reai. Load:
IR Filamama MoOgs.em Seleriey 0
Problym g 27 Bameodit Tamys, Rigs O Y% Load hitd Temp  Phase Leoad
Location JUTSOE CF alminG Component 2i P
Equipmant Norh sie of Bulldng ffreney. 28 A
Threshold |
Campongent E&ul ahd uppar ghal
Ambilent 22
Wind Spead 1
Picture. IMG_Z380.0PG Rat, Load!
IR Filename therda7T sl Sevschy: 0
Problem & 16 Barcode: Temp. Rige [ % Load: Nt Temp Phase Load
Locatlan, DUTSIDE OF BULLING Component 24 1
Reforonce 24 ]
Equipment West sida ol bullding Thireabold. 1 Wi
Component Cemersoulh upper sha ' .‘ )
Amblont 22
Wind Speed |
Picture MG 7357 JPG Rat. Load:
IR Filgnanme MGO0RS st Bevailty 9
S5 Profssional -
£ Thermographers 2 2002 ABYSE Corp,, M rights resarved, Thermal Trend name and man 4

¢ Assodnlion

&re regislaied trade marky ol ABYSS Comp

Catltmrt Iolared Servites, . 822 Y0 Ave. Seattle WA BB1E2 Fhone 26,688 4434 Fax 206 588 4477



-@ Colbert [nfrared Serviess @ Thermal Trend

Baseline List by Temperature Rise

Shte: Ties, Wedt Bijjjitners, e - Dhate gl e Oragan Caves

Datatinse Gregon Ceaves mish Inspeciion & |
Problem & 17 Hitopda Temp, Riss o W Lond) nin Temg Phase Lo
Lecatiai: LUTS0E OF BUILSNG Component 74 e
Refereance 29 HIA

Enulomaid Wil s o w)lidhig thisahiam’ o

Ambient B

Wind Speed -+
Rat. Load:

Bevoerity 0

Campanent Sunie pomn HRATE &ha)

Pictuie T T
IRFllenamo forD0Ed sil

Prablem & 1 Baroade Teinp. Ring 1) % Lsad: 143 Tamp FPhiass  Load
Location CUTSIE OF BUILDING Compancht 24 AL,
Referatice 4 Hih
Equipment Wesr side of buildiig Thesshold .
Component Cealas ety igesr ol Ainditaat 33
Wina Speen 1
Picture ING_J68 iFG R, o
IR Filename. (rebis 7 sit Severity 0
Problem & 15 Buicode Temp. ﬂ.ii'_l fi % Lood! b Temp Phase |Load
Loeation DUTSIOE OF BULEENG Companum 24 WA
Refoerence 24 NiA
Equipment Wesl sidks al tidlitdinmg fhreshotd -1
Camponent Morth end lowe shol I
Wind Speed. |
Pleture B 23z0PG et Load:
IR Flloname fhor006Y 50 Stvailly @
Frablam 8 Barcooy Temp. Rise o % Load; WA Temp Phase Load
Lacation: CUTSIDE OF BILILDGG Component 24 L
Ralerance 74 Y
Equipment Weul s af Budding Thissdiotd, f
Component MNorth end upper snol Amblent 27
Wind Speed -1
Plcture MG 2373.0PG Pk Lpart
IR Filenanie Meriin?in sl Severlty 0
£ Professional
Thirmographers 2002 ABYSS Carp., All nghts reservag. Thesrml Traid naithe @i itk B
F Aasnelatiion B8 fegistared trade morks Of ABYSS Corp,

Cottiort inbared Sarcizes, I 929 191 Ave. Seatlio, WA 88122 Phiona 206 SRR 4431 Fy 208 558 4457



Colbart 1nfraved Sesvices @ Thermal Trend

Baseline List by Temperature Rise

Sito T Wasi Engineers. Ins. - Cnmioess a7 08 Drean Caves

Database Oregon Caves midl lnppeation @ |
Problem & 21 Birote Tomp Rigs O % Lemd! B Tamg Phase  Load
Lacatton: CAITRILE OF BALIBTIRG Component 74 A
Rafarsnee 28 ik
Exqpbipmetit Wl ide of Bnniding
Thresnold 1
Componenl Madh dlid uppol shol ws
Amblent 2
Wind Spoon |
Picture WG ZEN.PG sl -
IR-Fillename Desd7 1 si Feverdty. W
Probiem & 32 Becods Temp Rige [ % Lioad: - b Tomg Phass Laad
Looation: CUTSEEE C: BLIL OIS Componant  d (1Y
Rafaremcae’ 24 A
Equipmanl ol gl of Luliidiyy
Thradhold -1
Compomant el pod lowsr ghol fnaie wesl o nonn window )
Ambient 22
Wind Speed’  -*
Plctura MG_2375.0PG Fat Loaa:
R Fillename |her0072 git Severity! 0
Problom-g 21 Biirceitle Tomp. Rise 0 % Load; hA Temp Fhose Lowd
Loaation; CAMSINE DF BLILOING Componung 2= MiA
Reference o4 L)
Equipmant Narh side of buildmi
. _ . Threshold 1
Campanent Wael gne Wppss ghot
: Ambisnt 2
Wind Speed 1
Plcturs MG 2376.PG Rutloads
IR Filename o073 =i Sy ©
Problem ¥ 24 Barcods: Tamp. Rise 0 % Load! A Tamy Phase Load
Locatlon OUTSIDE OF BLILDING Componeni 24 Hih
Reterence 24 M
Equipmunt Neil st of buliting
' Threstold -1
Compaonent Genlel lower shdt .
Amblont 22
Wind Speed 1
Picture NG ZI7TIPG Rat, Load:
IR Fllename IherD074.80 Saverity 0
o Profesional
V) Tharmograptiers © 2002 ABYES Corp:, AN nhis reserved, Thormeal Trand hatse and otk B
W A pecociation bre reglsiesed trade ks of ABYSS Corp,

Caltbant Infrered Seivides, fng. 828 18 Ave Seartle, WA 58122 Phione 216,588 4971 Fax 206.568, 4437



@ Thermal Trend

@ Colbett Infrared Services

Baseline List by Temperature Rise

Shte: Ve Whed Engivissin. g < it o, it Srocm Ciyens
Batabase Crpgon Caves mab lnsgodlions |
Prablam # &3 Baooao Temp Rise L Yohaadi B Jemp  Phase  Load
Lacation: QUTSIE GF BN ONG Compenenl 2 i
N Raferénce 24 A
Equipimimt lj.:Hh b ot Lisbidid gy Threshald: =t
Compata et apped st AiSlaRE 3
Wind Speed 1
Pieline UAZ 29040PG R Leod
R Filename Mhonm7s o) Buverity: 0
Broblam & 24 Bl Temp. Rise 0 % Load: b Tump  Phase Laad
Locatian VUTEIDE OF BLR.OMG Componenl = Mk
: Rulorence 74 Hif,
Equipment North wide of builgeng Yieabiam 1
Campondnt Emml el lewar el o
Wini Spees |
Plctiure MG 2279.0PG Feat Lost:
IR Fllesame MurDoTe sh Severity
Prablam & 2 Batroide Tamp. flse fetoad: N Temp Phase Load
Location: CLITsinE oF BUILOWES Component 24 WA
L Relerunce 2d i
Equipment Wesl sids of tiilig Thsahll
SOmPOnaNt Zoulhend s shor Ambient 2z
Wind Spaed 1
Plcture. (MG 7364 J7G Rl o
IR Filoname Mer0062 sit sevey . @
i ?hl:t:smm £ 2002 ABYES Carp . All nghts resarved Themml Trond name and mark T
" Assoclation e registerad rade maiks of ABYSS Corp

Colbaet Intrarat Services, Ing. 829 1iih Ave Seatile, WA 98122 Frionn 206 568 4431 Fax 205 568 4437



@- Colber Infrared Szevices

@ Thermal Trend

Inventory Report
SHal Tids Wiat Biighiveers il - Cliabeu mt W Ousgon Cevies lspaction & 1
Oatiebasa Crisgon Caiey b
Open

Froblem Status: Barcode Location \ Eauipment
e Timbhd INSIE COF BLILDING
- Vgt 151 Floot
Fn Tesioy BOILER R
e [ELE 0 pEEe S AR (3 (Roaghly =it gn sl 8 fom af e
ves lestea SU-ANP BOILER DT (Unabi 46 sheck smpesgn)
e Tesled ADAMP TRUMBULL DISC, (Houghly | 70amps o it 88 Sme ol in
Wiia Tentinl AROAME TS :m FReragmity FEEyom oo & e of s
Hik it Vel BHEAKER SWITTH FOH SENERATTH
Ky Famiigh LINGMARRED L (Froughiy. 2ampm on poy &) Iis-of neg |
M L animy il AR
e Testnl LAUNTIFY ¢ WL e GOOER AFEA
lee Twadwd FIFE ALARM [HICONNMECT

Tempd FIRE SUFPRESEINN CONTALTUR B BETWEEN Bl 5 & &
e Tmzied GENERATUR TRAMEFER SWITCH (Roughiy Vs ) ot 1
o Pecl Tiesten LGENERATOR POWER
b Testod NOSMAL POWER
Mo Taitod GLITTER ABOVE PI &3 5 84
K Tested P‘I_"IL 1 | Roughly 20amps on prd @ time of Tnep |
b Teiled PL B2 (Rooghty 1 ¥Smmps on pnl & me of Ingg )
e Tigtlan| AL ® S (Roughly a3amps on pol @ time of insp )
Yos Tl PHL 24 (Fnugtiy Blamis an pol @ i of Hiig )
e Torsted PN GERERATOR (Rougnly 15aiios o piil €t of ligp |
L Aol Tastag LRCER REFFER COMPRESSORS '
to Mot Tastug BEER COCLER COFFEE SHOP
b Hol Terloo BREAKER - FOUNTAIN
1 Non Tested BREAKER - KITCHEN WALK-IN
ko Nol Tested DISC. LINDER COUNTER Utat
T Tealod UITLE oS _
Mai Tesind UNMARKED PHL BY OVEN (Roughly Jampe on pal @ fame of insp )
b Tesind Anth FLOCIR
Mo Tealnd ST BHOP
Mo Tested FHL UNMARKED [Rouhly #vamps:an ol i tiove of Inep
ey Testis Aty FLOGH - MAIN FLOOR
M2 Testad B FLOCHE:
Mo Tesiea HALLWAY BY RM 214
he Testad PHL UNMARKEL (Roughty 25amon on prl & fime of lsg |
Yes Teslod Neth inosming bracket aras of south west fire ascaps
M Tustod OUTSINE OF BUILDRES
Ny Tastnd st giedar of bulldting
L Testag Marth sl of buiiding
Ha Tetad Sonith side of tuliding
Yiey Testod Wt eide of building
% 5 Pt "mm'-"“"" © 2002 AEYES Corp. Al nghts reserved. Thetmal Trehd hame anit maik i
¢ Assoialian ite registersd irsde marks of ABYSS Carp

Celtyert Intrared Sarvicas, Inc $29 16t fve. Seaille, WA BE122 Phone 206.668.4421- Fay 206 968 4437



@ Colbert Infraced Services @ Thermal Trend

Reconciliation Matrix

Site Tres Wkt Enpmesn i TN AL THE CHBGON e
Databasw Cregon Carves mifp

Inspt
o0l LimroonsE- [hal veie L=t od 1k
# Lowm i g, thiah s e Al tied 1
& i jadeimm o pqipmar |hotwies lested =
Bl ibocds o MLLANbrremei 0 Dl s hiie Sail A i@l
Todil = o il wpsmns prvibsteme Chesiied o et 8
LERTTE=R ST
o0 b asle B chiteriig probilams 5
hemtiidan
B ot S st & ammn probioes nm 0
Iasied
Ml kbt e e u
Prufessingg
Thermographers © 2002 ABYSE Com,, All nphts reserved, Thetrmial Trerd nam e T
Assegiation ara registered trads marks ol ABYSS Comp

Ceilbawnt Intraeed Bervicas, Inc 926 Hith Ave Seame. Wi B8 122 Phris 206 Gl A3 Fax 206 568 4497



@Coibmlnmmd Services @ Thermal Trend

Historical Test Status Matrix

BHe Treg Went Enpiues e - Chalsall ot e Dergen Crerg
Datatiass Ovwgon Cavne milh

Irmgis ¢
Sincing
Location \ Eauipmen *Open Status
' ' Proh
IRSIEE T3 SIS Teand
1wt Elgis Teplug
ROl ER R Faadpy
AR SUURHE O LIS (Fosghi Fiday
A AMP BOILEA D050 (Linailds b e Mol
AR ASIE TRUMBLILL CIEC (Rowghl Teslall
Ak abiF FINSEO CHES (Roughly 1 *Jegpled
BHEMER SWITTH FoR GENERAT bl Testai
LINKARFEEDY FR), iR ey darmpe = Ywiitil
20l By ' = s
LavmaEy sk L0 ES BEES, T #bitwd
FileE A afah) [LSCOMNECT Tanimd
il SUPRRESSNN CONTACTOR Tl
GERERATOR TRANSFER SWITCH Tt
GEMERATOR POWES: Nod Tieetod
NORMAL POWER Teufad
GLUTTER ABOUVE PRI #3 & 24 Taytisd
PHL BT Rty S o it 0 Tubded

BN &5 Ruaghly L 75mps o prld @ Temubert
BN # (Roughly Adamps o prf @00 Testad
FHL 84 (Roughly B0amps orprit @ 0 * Tested
“PML GENERATOR (Roumly 15umps Tested

LIEER REFFER (COMPRESSORS tict Tasted

BEER COOLER COFFEE S et Tt

BREAKER « FOUNTAIN Nl Tastett

BREAKER « KITCHEN WALK- M Tasteda

DISC UNEER COUNTER Uk Nt Tesind
UTTLE B Teated
UNMARKED PN, BY OVEN (Rough Tested
390 FLOCR Tested
GIFT S Tested
BNL UNBARKED (Renighly B1nmps Testod
AN FLOGE | AN FLOOR Tostan
fith FLOCIR Tested
HALLWAY 8Y RM 214 Tested

FHL UNMARKED (Roughly ZSemps Tested
Warth mruntiog biackel ares of south west fira ms * Testeg

OUTSIDE OF BLILDIMGE Tastey
East pads al biding: Tizatag
Martt wids of bullding Tested
South wda of bullding Vested
Wesi side of buillding * Tested
@ $mhhii = 00 ABYSES Corp., M rights reservad. Thermal Tramd farms and s 1
Association Wi Prqpittared frimle minlks o1 ABYSS Comp

Cytteriinfrares Servines, Tnc. (28 160 Ave: Seane; YA 88122 Phona 200 5E8 431 Faw 700 5ak 4437



@ Colbert [nfrared Services @ Thermal Trend
Thermal Problem Details Report
Slte: Tres West Engineers, Inc - Chategy &1 the Oregon Caves

Database: Cregan Caves.milb
Problem StiuyOFEN @ Severity Coda0

Ingpaction £ 1 Problem i |
Problem Date/Timi 12222004 101630 Al
Indirect Temp. Measureme No

Location CUTEIEE OF BUILCENG

Equipmient Weet side of buliding.

Voltage Barcode Componont Temp 30 g WA
Rated Load Ampa Axzsel 1D, Referance Temy 24 @ ni
GPS:

Tomp Rise 6 HA

Photo File IMG_2371.0PG

! )

_,_.1 3

aF ¢
. T |fE"'""r|_'_

. = | i = N RIS - e
Component Smull lomp differance around nodl 2nd Noar mauriing brackel of fire escape, possitile molsture prablenm o o an
Probable Cause Posalhle moisiure or ofher anamdié

Recommendatior Imestigats

@ i lnatances Subrapor
1
mep 8 Frob® Date Comp  Ref, Teamp Sey Load “Losd Wind Amb. L -
Tumo Temp Rise Code Snd, Taemo ) = ——
| | 12272004 30 24 [ i} A i, &2 by
L
N
M .
1]
*— CompTemp  —a— RalTamp
Byrdilom Sxatioe uiw:rlnnmrmi nl?-:r.—a.r rroeerkin. il puaerin J19 ree bl ﬂr.inwl
S - e
Repairassigrsd Ly Rapiir targwl dale
Dats

Repair assigred by

Hepaired by Diate

Type of detect found:

Comective schon Taken:

Professional = -
Tllﬂfﬂ‘lﬁﬂrr;nhm'!l = 2002 ARYSS orp., All hghls riserved Thetmil Trend name ang meEitk 1
Assnciation ars egintered Irade mutks of ABYSS Comp,

Colbart Infrared Servicet Ine 924 16h Ave Seatfin WA BR122 Phone 208588 4431 Fax 206 55§, 4437



Vﬁ Colbert Infrared Services @ Thermal Trend
Wy .
Thermal Probiem Detaiis Report
Sira1 Tres Weal Englnoem. ine, < Chistsgu ai he Cudigon Caves
Datnbase: Ompon Caves midb
Problem Status OPEN & Sevdrily Codal)

Inspoction & 1 Problem i =
Problem Diate/Tim 12/2/2004 10:21/06 AN

Indireet Temp. Measurems Mo

Location| |NSEE OF BLNLDING

Equipment Mol mo ting biasckel aren of south wesat Tme escape

Veltage Barcode Componant Temy 20 @ WA
Rated Load Amps Azaat ID: Relersnce Temy 20 @ Na
GPE-: | ——— —_ = |

Tamp Rlsa 0.3 WA

IR Image Flle ferO078 gif Photo Flle' MG _2381.JPG
ey = e e =N

Component Sanie problam ot fom #1 ust mken farm e eide st Of the cubside.
Probable Cause Possibly mcisture ot olhar anommoks

Recommundatlor Invesligals

@“ Instances Subraport .
fnvp ® Prob @ Date Camp Ral. Temp Sav Load %iopd Wing Amb m -
Tamt Tamao Hiss Code Bod Tame -
1 A 120272004 20 20 i fi 18 A 20 W —
L]
¥ —
o CompTemp —@— RelTemp
Prodhlpn Shate nl\,‘nr TTLET N Tl ﬂ Manmr maida bl napds | H rachack D L
Fapaw gssianed to Fopalr target date
Rapalr assigned by Cate
Rapaired Ly REIS

Type of delect lound

Camentive action taken

Profassions dyfon e
Thermogmbhers O 2002 ABYSS Carp., All ighits reserved Thiermal Trend name shd mark
Aszeciation are regintered trade marks of AEYSS Oorp

Codbart lisfrared Services e 920 1810 Ave Saatils. Wa Q822 Phone 208 588 4431 Fax 206 588 4437




ﬁ Colbest Infrared Sesvices

% /} @ Thermal Trend

Thermal Problem Details Report
Site: Tres Wesl Enginesre, jnc. - Chatesu af the Oregon Caves
Database: Oregon Caves mdb
Problem StalusOPEN @ Sevarlly Code?
Inspectiond 1 Froblemd 3

Eaut - o B s i Problem Date/Time 1 222004 1111 45 AN
-4 B 1 DIsC i e 2 of Inege)
guipmant 400-AM NS {Roughily SRS D Cireuil & toma of fnep: ) indirsct Tump. Measreris Ao

Locatlon: INSIDE OF BUILDING | 18 Floor | BOILER RiW

Valtage 208 Bargode Componen! Tam; 108 & 44%
Rated Load 400 Amps Assel ID: Refarance Temj 70 & 46%
Temp Rise 38 @ 44%
IR Image File Mir0080 sit Photo Flle: IMG_Z382 PG

Componemt Fight phase line side wire Iug cantirolk or frfarna) protidem in il Breske
Probabin Cause |.ooss cormoded of Intainial prablem

Racommendatior Clsan lompect borgul 5 replsce Dreaker if needed.

m Instances Subrapor .
13
nsp® Prob®  Oale  Comp  Raf. Tamp Sev. Load “Wiosd Wind Amb. 100 1
Tema Temv Rlse Codo Sod. Temo 20
1 ] 12722004 106 Fil 36 K| 175 d4% ER s .
g
# 4. ]
n
#—CompTemp. —&—RefTomp
Byedsbanm St D Kk renaami E Rarsir mante ol nésds 17 rirthack D bl
o —
Repair assigned (o Reapair targat date:
Repulr assigned by Dhithes
Repairod by Db
Type af defect Taund:
Corrective action taken
Frafessiongl
1Flﬁﬂl'1:‘:;-rﬂ|‘:lﬂt"l'i 2002 ARYES Com., All nghits reservesd | Thommal Trend name and s |
dresinlion Hre registaied irade marks of ABYSS Comp,

Colbar Infrared Services, Ine. 928 VB Ave. Seatile, WA §8127 Phone 206550 4431 Fax 206 580 4337



J\l\. L . r
'éj\?  Colbert Infrared Services t{;* Thermal Trend
2 &)
Thermal Problem Detalls Report
Site: Tres West Engineerg, ne. « Chaleay & the Cmgan Caves

Databmss: Oitsgaon Chaves midt
Problem Stalus OFEN @ Severity Coded

Locatlon: IMEIDE OF BUILDING | 16t Fioor BOLER R Inspection 1 Brohtem & &
Froblem Date/Time 12722004 11:22:11 AN
Indirect Tamp, Maasurems My

Equipment J-AMP BOILER DISC, (Unabks o thsck ampETagE)

Veltage 120 Barcode Component Temy 58 ¢& N#
Rated Load 25 Amps Assel ID: Retersnce Tamj B2 @ WA
G.FE' — = T =
' Temp Rise 7@ WA

Photo Flle: IMG 2383.195

. .

Probable Cause Loose or coroded wire nul

Rocommandallor Claan inapect & raplisce wins m

@ E Inetances Subrepors .
inap® Prob®  Dare Comp Rel Temp Sev. Losd “ilosd Wing Amb. ‘
Teme Temn Rise Cods Sod. Temo
| 4 22004 BA iy rd 4 Mt WA a3
—
*— CompTemp —&—RefTomn

Prrdtsrm Stals u H Sl e T D Feanamr mades bt ravics 1R eerhank n e
Rapair assigned b - Fepair jargel d;iE
Rapalt sesignad by, Date
Fiapaired by Dimte!
Type of dofec! found
Corractive action Laken

Professional

© 2002 ABYSS Cexp,, All mghttl ieserved. Thermal Trend harme and gk 4

Tharmographers

Assoniation are tegistermd tradie marks of ABYSS Corp

Colber! Infrared Sarvives. Ino. 029 194 Ave Seallle, WA 08122 Fhome 206568 4437 Fax 206 568.4437



/jﬁ‘\ Colbert Infrared
f‘lf:/}.:lr s B A S

Services

L

-

) Thermal Trend

Thermal Problem Detalls Report

Blte; Tres Wesl Engmaam. ne

Dalabase: Cregon Caves mdb

Location
AREA

Equipmen)

1200208

160

Voltage

Rated Load Amps

IR Image File fer0000 ali

Probable Cause Internal problam

INSUDE CF BLILDIMNG | 2nd FLOOR | LALINCIRY | WALKIN COOLER

BNL #4 (Roughly Blemes an ot @& tme of lnsp. )

Chateai gt e Oregom Caves

Problem Statue3FEN @ Severity Coded

Inspection f 1 Problemd &
Problem Date/Thim: 1 2/2r2004 114553 Al
Indireet Temp. Measurems Yes

Barcods Componant Tem) o7 @ 55%
Asgel ID: Refarence Temp 83 @ 54%
GP’E' — m——

Temp Rise 14 @ 55%

Photo File! IMG 2385 PG

Component Upper phase hanting possibie nterms) problem im circull bieaker 524 26,2830 sub prd |IpEEaIE

Recommendatior (nepscl et breaher and replace If needgd.

ﬁ-’ii‘ Instances Subregan
H- Tod
nep® Prob®# [am Comp RellL Temp Sav, Loesd “Losd Wing AmbL " ]
Tamio Temo Rise Code Sod Tamnl|
| 5 2272004 @ ar B3 14 d 82 5% 55 L
BE
]
II 1]
L} |
& CompTemp &—RefTamp

Errihbibrm Sitealiio

n hrit raryainn

[ cvemt

ﬂ Fenmir mads )l nasde 158 rackeaek
—

Repar Bssigined io

Ropal tergel date

Repairassgned by Cisia
Ragsinad by Cale
Type of defest found
Comacve gofion takan
Prifee=icnal . ]
=000 AEYSE Caorpr, Al ridhis reserved. Thermal Trend tsime and frisrk -

Tharmographers
Besoaialion

Colbar Infrared Services |no

ira regisinred trade maks of ABYES Com

22010t Ave Seatilp, WA 885122 Phona 206,568 4471 Fax 206 388 3437



o,

A . ,
J;.f% Calbart Tnfraved Sesvices @ Thermal Trend

Baseline Details Report

Site; Tres Wes| Enpinosrs, Ine - Chalesiu st Ihe Cregon Caves
Database: Oregon Caves.mdh

Location: DUTSIDE OF BLILDING

Inspection i 1 ftom ¥ |
Proplem DateTim 12022004 85350 AM
Equipment Eas! side of hulldng
Indirect Temp. Measurama fo
Voitage Barcods Component Tamy 24 & N
Rated Load Amps Assut ID Roferapce Tomp 24 62 NA

Saverity Code 0

GPS:

Temp Rige "r_-.’EI A

IR Image File FHORDOST aif

Photo Fila: IMG 2388 PG

Componant Mol end upper shot

ﬁ.;.ﬂl Instances Subreport
Insp ® ®robi Datw Comp Rl Tamp Load %liowmd Wind Amb Thios =
1 Temp Temp HRisa Spd Tamp, Tamp s -
1 1202004 -] 2d | i LY i 3 i .
11 |
18
I1 "
-
"
|| —#—CompTemp
—i— RefTemp
w— Threahold Temnp

Frofessional —_r 1

Thasrmogs ap s = L0UE ABYSS Com All rights ressivad Thermel Trand Ham ST [T
§ POl B i * R

Aeso d|.:|,|’ic|:'| sre mgietared rede marks of ABYSS Com

Lofbert infrared Servicse lne D29 18th Ave  Ssqtte, WA 08122 Phons 206,368 4431 Fax 708 SEE 4457



A

2

|

Site

Colbert Infrared Setvices

Trea Wasl Engineers; Inc

Baseline Details Report

Chateay &l fhe Oragon Caves

Detabase: Oregon Cavas mdh

Lecation: QUTSIE OF BUiL

Equipmant East side of building

Voltage

Rated Load Amps

IR tmage File FHCROGS0.STT

DG

@ Thermal Trend

Inspactiony 1
Problem DateTims

Item @ 1
12

indlrect Temp. Measureme Mo

Siocede Componunt Temy 24 & M
ot T
Asgat 1D Reforonce Temp 24 N
Severity Coda 0
GPS5:

22004 B:E5:46 AM

Tamp Riss 0 NA

Photo File. IME_ 2355 PG

Componant Math and lower shot

ﬁj I Inatancoes Subreport

inap ® 2rabd Date Comp
Tamg
i L] R AR T 44

Rt Temp Losd “%Load Wind Amb. Thraal =
Temp HRizs Sl Tamp Tem i -
ot A MA f 7 v 2t
L1}
L]
’ i
—— Ciormpm Tama
—#— RofTomp

= Threshold Temp

Professomil
The rmograEfierg
Asanciatlion

Coltart Infrarmd Ser

0 2002 ABYSSE Corp,, All Hghls ressreed  Therrmil Trand namie andd mark
a6 refislared Uade marks of ABYSS Cinp

vices, e 928 T9th Ave. Sealtle, WA 08122 Phonz 706,568 4441 Fax 206.508.4437

ra




7

SN

Slte: Tres West Engineers, ing

Database: Cragon Caves.mdb

Location) QUTEIDE OF BLILDNG

Equipment Easisioe of boiding

Voltage

Rated Load Amps

IR Image File herD0s2 sit

N
/;/?:,’\\_ Colbert Infrared Services

Baseline Details Report

Chateau gl 1he Oregon Caves

Barcode

Assel ID;

GPS;

Pholo File: MG 2356.0PG

é‘ Thermal Trend

Inspection i 1| ltam & 2
Problem DateTim 1222004 85355 AM
indirect Temp. Measureme Nao
Compenent Temp 24 & N
Refarance Tamp 24 @ NIA
Sevarity Coda 0

Tamp Rise [0 @ A

Component Centar jowar shal

Azsneiation

grs tegistersd (rade marks of AHYES Corp

ﬁ?j i Ingtances Subrepart
Tn-r- B Probl Date Camp Ref Temp Load %load Wikd Amb Thresl "
Temp Temp Risa Spd. Temp. Tem 1
a
bt o Id o ] WA MA D i a
I
|
’
' 1
I
—4%— CompTemp
~&F—RolTeamp
== TheeaholdTamp
Prafessicinal S ) " )
Thermograghers & 002 ABYES Corp., Al rights reserved Tharmal Trend narme and matk 3

Coibar! Intiared Serioes Ine, 922 1901 Ave Sastlle. WA 581272 Phong 206,500,443 Fax 206 588.4437



.

N\

Calbert Infrared Setvices

o

@1 Thermal Trend

Baseline Details Report

Slle: Tres West Enginears, e - Chateau at the Omegon Caves

Database: Omgon Cavea midh

Loaation: CILUTSIOE OF BLALCENG

Inspection ¥ Itam & 3
- Problom DateTimi 2212004 B:63:00 AM
Equipment Sast =id= gl building
Indiract Tomp. Maasureme No

Voltags Barcods Componant Temyp 24 & N&

Rated Load Amps Assat 1D Retarence Tom) 24 & WA
Sevarity Coda 0
GPS:

Tamp Rige n:ﬁ_-_hl.'."-'e

IR Image File thorfinss. en

Photo File MG 235 .1PG

Compenant Centar upper shit

EEi i Instances Subreport
Inep® *robt Dme Comp Ral Temp Load %bLoad Wind Amb  Thras! "
Tamp Temp Rise Spd, Temp. Tem I - 5
| L0 ot o4 WA i 22 0 o
II ib
[ ]
’ 1
1
—%—CompTamp
~&F—FRelTemp
“ = — ThreslaldTarmp
Protessitnal . g
Thenmographers 2002 ABYSSE Comp, Al rghts tesenved. Themal Trend name anel

A
AssoaiElinn are feqistared trads marke of ABYSS Com

Coltgr Infrared Servces. Ine. 220 10th Ave Seattls WA 081 Fhone Z08.568 4437 Fax 208 588 d437



@; Colbert Infrared Sarvices @ Thermal Trand

Baseline Details Report

Shae: Tres Wesl Engingers: Inc - Chateau at the Oregon Caves
Databaze: Oregon Cavgs midb

Location: CUTSIDE OF BUILDING

Inspection § 1 Itam & 4
= Problem DateTims 1222004 B:54:06 AM
Equipment Eas: sade of Bouilbering
indirect Temp. Measureme Mo
Voltage Barcode Component Temyp 24 0 A
Rated Load Amipa

Assat ID Reference Tem) 24 i N4
Soverily Code 0

GPS:

Temp Rise 0 2 NA

R image File thoroGsd sl Phote File IMG_ 2357 IPG

Companenl South end lawsr ahol

-@-I Instances Subreport
ihep & “rob1 Date Comp Ral Temp Loed %lond Wind Amb. Thres e
Temp Temp Riwe Spd  Temp Tem i 5
“ L0 = 2 o L T MNiA ¥ 22 a l "
%4
i#
] L
’ | ®
1
—8— CompTemn
II —— RefTamp
#—ThresholdTemp

Prifessipnsl I = . -
T AR e G 2002 ABY'SS Comp., All tigtie resarved, Tharmal Trand name and mark 2
Asigaara h are regisierad Irade manks ol ABYSS Corp

Colbedt Infrared Ssrvices, lro 320 101h Ave, Seatte, WA 95152 Prors 506 SHEL44931 Fay 208 SRR 44797



r
#

Colbert Infrared Services @ Thermal Trend

Baseline Details Report

Siter Tres West Engimeers, inc. - Chiateau 81 the Oregon Caves
Databasa: Crogon Caves mdl

Location CLTSIEE OF BULDMNG

Ingpection | 1 tam & 5
Frablem DateTimi V2S00 8:54:1 1 A
Equipment Ezsl s:de of buiding
Indirect Tamp, Measureme Mo
Valtage Barcoda Componenl Temj 24 & N/A
Rated Load Aimpe

R 24 @ NUA,
Asset [0 eforence Tem) 24 &
Sevarily Code O

GPS:;

Temp Risae 0 @_hlm

IR Image Fils fheri055 s) Photo Flle: IMG 2357 8°G

Componant Easl mde south upper shol

m Instancos Subrepor

Tunnl *robt Opte Comp Ref. Tomp Load “%Load Wind Amb Tmu‘l’" .

Temp Temp Rise Bpd. Temp Tam " -
{ O T Y 2 ] NIk MiA fi ) d .
|
18

=g CompTemp
= — FelTenn
A ThreabaldTemy

Frofessknal A . X T

Thermagraphers D22 ABYSE Com,, All nghie maarved Thermat Trend names gnd ik
)]

Assrciation are reghetared trndp marks ol ABYES Com

&

Calbar Infrared Sarviced Inc 029 10t Ave, Seattla VWA B81E2 Fhooe 208 568 4431 Fax 208 568 4437



¢

A
@ Calbert Infrared Services @) Thermal Trend

Basellne Details Report

Site: Tres West Engineers, Ing. - Chateau a1 tha Ciragon Caves
Database: Cregon Caves indh

Lecation OUTSIOE OF BULDING

Inspaction it 1 Item & 7
Problem DalaTime 125202004 1040045 AM
Equipment South mae of bulkding
Indireet Tamp, Measurame No
Voltage EBarcode Component Temp 24 @ NiA
Rated Load Amges

d
Asset ID: Reference Tomj 24 @@ MNiA
Soverity Cade 0

GPS;

Temp Riss 0@ WA

IR Image File Mcrld56.501

Photo File: W3 2550 Jbc

Component Esel end lower shot

@ I Inatancas Subrepari
Insii @ “robt Date Comp Rel Temp Load Ylosd Wind Amb Thies "
Tamp Temp Riss Spd. Tamp Tem it =
| NIA2002 24 24 G i i A n F, ] e
&
R —
I' v 3
1
—#—CompTamp
—i— RefTuznp
—at— ThresheldTemn
Professionsl . .
Ihenmographers 0 2002 ARYES Corps, All tghite reserved. Thermal Trend name ang math 7
Assreialion. are registered frade imarks of ABYSS Corp
C

Olbest Inifrared Bervices, Ine 920 181h Avie Sesittle, WA 58122 Fhone 206 H5H. 45831 Fax 208568 4477



a2
%; Colbert Infrared Services @ Yhainal Fiand

¢

Baseline Details Report

She: Tres West Engmsors, Inc « Cheleau st the Oregon Caves
Database; Oragos Caves mdb

Lacarion: OUTSE OF BLILNG

Inspoction § 1 Iem d #
Problem DateTime  12/22008 10.00.48 AR
Equipment Soulm sits of buliding = y
Indiroct Temp. Measureme Mo
Companem Tamg 24 & N
Ratod Load Aangs Asset iD- Referance Tamp 24 3 Mia
Severity Coda 0

Valtage Barcode

GPS:;

Temp Rise 0 F MNEA
s

IR Image File fner 0067 i

Photo File: MG _2359.0P5E

Componant East emd upper shot

E-_..E‘ i Instances Subrepan
Ingp # %robdi Oms Comp Ref Temp Lond Wload Wind Amb. Thrua! o
Tamp Temp Rizs Spd. Temp Tnmpll H ~
| A V2D FL 24 1 WA Y s i -
|
¥
i
r
] == CompTemp
@ — HofTernp
- '.Ihtuhmd'lrmp
Profissamnal R -
¥ Thenmographes = 002 ABYSS Camp. All nghte rezerved. Themmal Trand name and m

Aszoialinn 2re tegistared trdde martks of ABYSS Com

Colsrl Infrared. Services. |he. 920 18tH Ave. Saatlle. VWA 58122 Phons L00, 585. 4431 Fax 208 568 4437



.r“"

@«ubﬂt Itfrared Services Thermal Trend

Baseline Detalls Report

She: Tres West Englneers. tno. « Chatesy af the Lregon Cayes
Database; Urepon Caves mdb

Location OUTSIHE OF BUILIING Inspsctiond 1 fem B 0
Problom DateTims 1222004 10,0047 AM
Equipment Zaull uids of biiildimg
Indirect Temp. Measurema Mo

Voltage Barcode Component Temy 24 @ N/A

Raled Laad Ampe Assil ID Rafarence Tam) 24 @ Nk
Sevarlly Code O
GPS: Temp Rise 0@ NIA

IR Image File fncrB0sa it

Photo Flle: IMG 2380006

Companunt Gantet kywar shol

& insrances Subreport

Insp & 2rob il Dste Comp . Rel Temp Losd %Losd Wind Amb. Thies -
Tamp Temp FHisk Spd Tomp Tam -1 & —
B 2a00e e 2 0 Bih N o 2 0 .

a=

-

—#—CompTemp
~—— RelTamp
—d-— ThresholdTamp

Professiona

F Thrmogramhers D 2002 ABYEE Corp,, Al rights rmearved Themmal Trend rame aid mark B
¥ AssoelEtien are regislered Irade matks of ABYSS Cooq

Colbert Iinfraral! Services. Ine. 829 19(h Ave. Sasttie. WA 88122 Phona 206 5684431 Fax 206 568 4477



Sita:
Database:

Location

Equlpmant

Colbert Infrared Services

Tres Wes| Enginesra, Inc
Cragon Caves.mdb

CUTSIEE CF BLILDING

Sawth aiide of building

Voltaps

Ratod Load Amps

R Image File fhor058 gil

@ Thermal Trend

Baseline Details Report

Barcode
Assal 1D

GPS:

Chateau af tha Cregon Caves

Inspaction £ 1 Hem # 10 I

Probiem DataTimi 1222004 10:00-28 AM
Indirect Temp. Measurems Mo
Companent Temy 24 @ WA
Rafarence Tomp 24 02 WA
Severity Codo G

Temp Rise 0@ NA

Photo Flle: IMG_Z301 JPG

Cemponent Canber upper shol

'ﬁﬁ-i Instances Subrepori

Themmmomplers
Association

Colbed Infrared Bandces, Ing

nnp ® 2rohil Date Comp Ral Temp Lond %bload Wind Amb. Threst =
Tamp Temp Rise Spd. Tamp Tam T =
1 1o LT ALY LT d 14 i LR Y M 3 ¥
=
L i
'
1
¥
I
]
~#— CompTemp
=@ — RefTemp
&~ Threahold Tampy
Frofessong! —

& 2002 ABYSS Corp, AN nghis ressrsed. Thermel Trend name snd mark
are regitlared frade marks of ABYSS Corg

291000 Ave. Seatlhe. WA B8127 Phone 206 558 4431 Fax P06, 558 4437



@ Colbert Infrared Services

@ Thermal Trend

Basellne Details Report

Slite: Tres Weet Engineers. inc. - Gnatesy 81 10e Oregon Caves
Database: Cregon Coaves mdb

Location: DUTEIDE OF BLILLING

Inspaction t | ltem & 11
Problem DateTims 1222004 10:03°00 AM
Equipmeml South side of buliding
Indirect Temp. Measurems o
Vallage Barcode Component Temj 24 & WA
Rated Load Amps

T 2l i b
Assatl ID: Reference Tamy 2 i A

Baverlty Code O
GPS:

Temp Rise fs_@ 1)

R Image Flle Mmer0060.si Fhote File MG 2382 PG

Companant West and iowsr shot
@I Ineisnces Subropori
Insp & Mokl Date Comp Ref  Temp Losd Veload Wind Amb. Thru;" "
Temp Temp Riss Spd. Tamp. Tom ¥ =
| n (220 N M ] /A iy ] 22 ] "
in —
y 4
| - :
|
—#—-LompTemp
—i— RafTmqp
®— ThresholdTemp
Frofesaional
Thenmographors © 002 ABYSS Comp . All fights reserved. Thermal Trend nama and mark 1"
Assncisling are rediglered linds marks of ABYSS Comp

Colber} Infrired Shevices, [ne 928 10th Ave Sealile. WA PETZE Phone 206 568.44931 Fax 200 668 4437



A
2

3he:

Databasn:

Location:

Equipmant

Voltege

Rated Load

;. Colbert Infrared Services

.'R image File thor(& .50

Component Wzl epd upper sho

Baseline Details Report

Tres Weet Engmnears, Inc - Chaveay 81 the Oregon Caves

Qiegon Cayves mol

CLITSIDE CF BULDNG

I-
f_'}j) Thermal Trend

Inspection §

Item & 12

N Problem DataTim 1252004 10:08:10 AM
Sain 20e of ’Jlilll:’lﬂ_-";
Indirect Temp. Measureme 16
Barcode Component Temi 24 52 N®
Armips Assol ID Reforance Temp 24 4 NiA
Sevarlty Cade [
GPS:

Temp Risa 0 l.i".' M8

Phote File! MG 235 PG

jiip @ Srobd

EjE Inalances Subreportt I
fnte Comp Rel Temp Losd “Load Wind Amb. Thres) e
Temp Temp Riss Spd Tamp, Tamp i =
(i el ] M P l MR M 0 22 U
I .
(11
1k
.
y i
—#—CompTamp

—S—RefMamp
o — ThretbioldTamg

Professitnal
Themogrephers -
Aganciatinn

11, A ST P & " = ;
2002 ABYSE Com, All Hghits regarvad  Thenmal Trend name and marnk

wri reQistered lrade marks of ABYSS Coyj

Colbast Infrared Sarvises, e 800 10t Ave. Saatlle, WA BELEZ Phone 206 568,443 Fax 205.568 4437




-“:“f?\\? Colbert Infrared Services
%

e
@ Thermal Trend

Baseline Details Report

Bite: Trex West Enginaers, Ine - Chatesu st the Cregon Caves
Database: Oregon Caves mdp

Localion OUTSIDE OF BLILDING

Inspaction § 1

Item & 13 I
Problem DateTmi

) 1222004 10-04:37 AN
Egulpmant West side of buliding

Indirect Temp. Measurems Mo

Voitags Barcode Camponent Temy 24 @ NA
Rated Load Amps Assui 1B Reforence Tomp 24 & WA
Sevarity Coda 0
GPS;

Tamp Rizsa 0@ WA

IR Image Fila fhor(06a2 )

Photo Flle; MG 2364 PG

Componenl Soully snd lwer shol

ﬁ-ﬁ ' Instances Subropon
Insp® 2rob) Oate Comp el Tamp lLoad “%lowd Wing Amb. Thresl v
Tamp Tamp Riss Spd Temp ?nmql - =
1 13 (i 24 2 @ P Mk b = (
e
5!
| T
L'}
I .
¥
*— CompTamp
—@— RelTemp
Il w— Thraahakd Temy
Frifessonal Py F - -
Thermographers & 22 ABYSSE Corp, All right= regwrved Thmmal Trend hatTie @i i 13

Aseacialicn

Coothamn Infiared

are regietened lrade marks of ABYSS Comp,

Satvices Inc D28 10ih Ave Eaaile WA BE120 Phems 20656084431 Fax 306 5684457



@ Colbert Infrared Services @ Thermal Trend

i

Baseline Detalls Report

Biter Tres Wesl Enfinsers, Inc. » Chatesu ol the Cregon Caves
Databsse: Drepon Cavesmdb

Location CUTSIOE OF BUILEING

nspaction § 1 ltem @ 14
Frablam DataTi 12122004 1004-37
Equlpment West =ide of fuaitting yiime e = gl
Indiraet Temp, Measurame Mo
Vaoliage Barcode Caomponemt Temy 24 @ WA
Rated Load Amps Asatiis: Refarence Temyp 24 @ M

Severity Code 0

GPS:

Temp Risse 0§D NA

IR Image Fila th0GE3.510

Photo Flle: MG 2365 PG

Component Scallh &nd upper ehat

E§ I Instances Subrepor |

Insp # ol Date Comp Ref. Temp Load “%Load Wing amb. ThrasdHl *'
Tamp Tamp Riss Spd. Tamp, Tam £ =
| i isamesi a4 i N NIA IA o 20 W 1' o

h —— CompThmp
—i—— RelToitp
- ThroaholdTamp

Protessmnnal . . -
Thermographers ©2002 ABYSS Corp,, All nighits ressrved. Thiesmal Trend rame and mark 1
Aeaneiatiin are regiaiered rade marks ol ABYSS Cdep

Colbert Infraved Services. N @29 19ih Ave. Seattle, WA 58122 Phane 206 558 8451 Faw 200 5684, 4437



-

Y
5‘?‘\ Calbert Infrared Services {“\ Thermal Trend

Baseline Detalls Report

Site: Tres Wedt Ergiiness. o - Chatwau i the Cregon Caves

Database: Cregon Gaves mdb

Localfan OUTSIDE OF BLILDINGG inepection § 1 Itam & 15

Protilem DateTimi 1 22/2004 10:04:38 AM
Egulpment West sidn of bullding

Indirect Tomp. Maasureme Mo

Voltage Barcods Componont Temp 24 G2 NA
Ratod Load fumps Assél ID Relerence Tamj 24 @ A
Severity Cods 0
GPs: Temp Rize 0@ NA
IR Image File fcri064 it Photo Flle: G236 P0G

Camponent Centar schilh lower ghol

@i Inatances Subreport
insp ® *rohi Date Comp Rel. Temp Load %losd Wind Amb. Thros! ” [
Temp Temp Riss Spd Temp Tnln1 24 ~
| % 3 ot 7 A i i} Iz i,
| . A0 ] ‘ P ™ A ‘ l T
|
L]
n i
—#—CompTemp
#— RefTemnp
a— ThrasholdTemp

Prifessiong| . R E -

Thermegrapner: C 2002 ABYSS Corp . Al rghls resarved Thermal Tvend name and mark "
= T Loy . aEtorad eda maike @ *

Associalicn e regiEioned rmde marks of ABYSE Com

ke,

e

Cilbert Infrared Services, Inc 629 181 Ava Sesllle, WA BR122 Plione 06 568 4451 Fax 206,568 4457




Colbert Infrared Services

ﬁ Thermal Trend

£

Baseline Details Report

Site: Trir Wisst Engineers, Inc - Chaleau gi the Cragon Caves
Database: Oregon Cavas mefl

Locatlom CRITSICE OF BUiLDMNG

Inspection? | Iam & 15
Problem DateTimi 12402004 10:04:26 AM
Equipmant Weal slds of puliclireg
Indiract Tamp, Measureme Mo
Vaoltage Barcodo Companant Temp 24§ NA
Ratod Load Ampre

Assnt ID Referance Temj 24 (1 N4
Severily Code 0

GPS:

Temp Rise 0@ NA

IR image File fhorlCes.sh

Phele File: MG 2%7 PG

Componant Canter soutty wpper shat

wl Instances Subrapori
Inep @ Srobi Date Comp Rel. Temp Losd %losd Wind Amb. Thres )
Temp Temp Riss Spd Temp. Tam 18 ~
B @20ne 34 i ( fiddy haish f o 0
79
1
o
|
]
[
II —#— Comp Temp
—@—ReMemp
a— ThreshinldTamg

Prefessionl . . = .
.'hgrrq,__-_;.-d“h.,,.s C 2002 ABYZE Com. All rghs remerved. Thermml Trend name Bridl (e B
Asociiling . are registared lrede marke of AEYSS Corp

Colbzant Infrared Bervicas Ine D20 100 Avs Seullle, WA 98122 Phone 206,568 4431 Fax 206 588 4437



»

o
a
=

S Colbest Infrared Services @ Thermal Trend

Baseline Detalls Report

She: Tres West Enginesr, Inc. - Chateau a the Oregon Caves

Database: Orepon Cavea mdh

Location TATSTE OF BULDING

inspection @ | ltem & 17
Problem DateTimi  12:22004 10:04 40 An]
Equipment West wida of buliding
Indiract Temp. Measurame No

Valiage Barcode Component Tem) 24 @ Nk

Ratod Load Amipe Asset ID: Refarance Tam; 24 @ /A
Severity Code 0
GPS:

Temp Risa ﬂl A

IR tmage File thor068, s

Pheto File M3 2388 PG

Companent Center north lower shod

[m Instances Subrepori
Nkp® Prob | Date Comp Hef  Temp Losd %losd Wikd Ambh  Threal -

Temp Tamp Rise Spd. Tamp. Tem T

a
i 17 phoeeg 28 ™ i WA A U

1
il
—#—CompTump
~fF— RalTemp
# ThreahnldTemp

Protessicnal ) .
Thermographers D 2002 ABYSS Carp., Al rights resetvedt. Themal Trend name and merk 17
AsEnEalien are regisiared trade marks of ABYSS Carp

Colbert infrared Services, Ine 920 10th Ave Seattle, WA 88172 Phone 208 GoB.4431 Fax 206 S8R 4447



{,-/;‘f; Colbert Infrared Sesvices @ Thermal Trend

Baseline Details Report

Site: Tres Wesl Enginesers. inc - Chateay al the Crogan Caves

Database: CGmgon Cayms mb

Location: CUTSIDE OF BUILDNG inspectian d | ltam d 18 I

Problam DataTims F2ARAE004 10:04 43 And
Egquipmani West siae of hullding

Indirect Temp. Measureme MNo
Vollage Barcode Componant Temg 24 45 WA
Rated Losd Amia Assat 1D Refarence Tamy 24 & hA

Severlly Code 0

GPS:

Temp Rise 0 @ MNIA

IR Image File IherDDET i

Phato File: MG 2389 PG

Component Camar north uppar shot

iﬁl Inatances Subrepart ]
inap ® *rmbi Dote Comp Ref Tomp Load “%Load Wind Amb Thissh i
Temp Temp Risa Spd Temp Tomp 1% =
' i o4 o4 ] N& A o 2 o I'
4%
"
12 ]
i -
]
—a#— CompTemp
—i#— RefTomp
&—Threahold Tamp
Prifessionil P .
Thermonraphsrs C 2007 ABYES Com,, All nghts mesened  Thenms! Trend name and rrark &

Ansiciabion ae raglatored igde marks of AEYSE Copy

Catbart Infraned Sarvices, re. 922 1910 Ave. Seatils; WA 88122 Phooe 206668 4431 Fax 206 588 4437



*A'\-L .
’% Colbert Infrared Services @ Thermal Trend

Baseline Detalls Report

Bite: Tres West Engmesrs, int. - Chilesu atihe Oregon Caves
Database: Ovegon Caves rdb

Location TUTSIE OF BUILDING Inspection 1 1 Itam & 18
Prahbi i Bl i;
Equtpment. Wast side of buifing ablem DateTim: HA2004 10:08:30 AN
Inditect Temp. Measureme Mo
Valtage Barcods Component Temp 24 @ win
Ratod Load Amps Asset ID Refersnce Temj 24 @ Ni&

Severily Code 0

GPS;

Temp Risa ID_@_N.‘&

AR Image Fils incr068.a) Photo Flle, MG 2372.PG

Componant North and lowsr shol

g} Insiances Subieport

Hlmps *rob | Dote Comp Rel. Temp Load %losd Wind Amb Thies b
Temp Temp FRise Spd. Temp Toem T - :
1 19 oo A M4 ] HiA bk 0 = 0

—i#— CompTaemp
=g RfT
& ThresholdTenp

Protessionial I N )
Tharmographers £ 2002 ABYSS Carp . Al tiahis resierved. Tharmal Trond name and mark ig
AsEocinlen are registored trade marks of ABYSS Corpy

Colbert Infrarod Services, lnc 820 1ty Ave Sealls, WA 88123 Fhone 306 5684431 Fax 206 588447



%

"
#

A o
14’\: Colbart Infrared Services @) Thermal Trend

Baseline Details Report

Sita!: Tras Wikl Enginesrs, Inc. - Chaleay 81 the Oragon Caves
Database: Oregon Cavesmdb

Lacation: CUITSIDE OF SLILDMG

InEpaction § Item & ) l
Problem 120212004 100831 AN
EiLismant, Vilst ide 54 buiding DateTims 120l 031 A0
Indlrect Temp. Measureme Mo
Vaollage Barcode Componant Temg 24 &0 WA
Rated Load Amps

Assut |B Reference Temp 24 @) N

Sevarity Cods 1
GPS:

Tomp Riss 0§ Na

IR Image File fheriidi70 80

Phole File, MG 237200

Component North and upper shiot

m mzinnces Subrepon il

insp® *rokd Dute Comp Rl Temp Load %lioand Wind Amb Thros! "
Temp Temp Riss Spd. Tamp Tamp“ 1 =
| el 122t 4 i i A iR i 4 0
an

—F— CompTamg
~l-—RuofTemp

" <+ —ThreahchiTemp

s Profsssiona)

Thirmographers @ 2002 ABYSE Corp. All fgiis ressrved Themmat Tiend name apd maik i
Absoriaton BrE regisiened rade marki of ABYSS Com

Colbar! inhared Serdoes, I 920 1800 Ave Saatlle. WA 68 122 Phone 206558 4431 Fax 206,588 4437



>

Colbert Infrared Services @\ Thermal Trend

Baseline Details Report

Site: Tres Wesl Engineers, Inc: - Chateau st the Oregon Cavas
Database: Cregon Caves, mdh

Location: OUTSIEE OF BULDMNG

Ingpacliond 1 Itam & 21
Problem DateTime 12022004 10 10:04 AM
Equipmant Wesi side of Bilng
Indiract Temp. Moasureme No
Valtags Barcode Component Temp 24 @ N
RAated Load Amips

Refaronce Temy 24 @ WA
Asgswl 10;
Severlly Code 0

GRS

Temp Risa [r@ hiA

IR Image File fcr071 800

Phote Flle: IMG 2374.0P0

Componant Mool snd upper shot two

EB i Ingtances Subrepon

1in=p= robd Datn Comp Rel. Temp Lond %load Wind Amb Thies "
Temp Temp Rise Spd Temp Tom el 5
U gEon M 24 ¢ fiih W i b, 1]

—— CompTemp

—#— RelTanp
&—ThrashaldTemp

Profeszional P .

- € 2002 ABYSS Com., All ights resarved Tharmai Trand name and meaik 21
Mermographaes i

Asgeeiaiian ore regislerad Irade marks of ABYSS Corp

Colbar Infrared Saryless, Inc 920 191 Ave Seatlle, WA #8122 Prions 206 566.4431 Fax 205 S8R 4437



-

@ Colbert Infrared Services @) Thermal Trend

Baseline Details Report

Site: Tree Wast Enginenrs, Ine - Chatesu at e Oregon Caves
Database: Cregon Caves.mdp

Location) CUTSIDE OF BLLDING

Inspection t 7 Itamw 22
Problam DataTim 12212004 100157 AR
Equipmant Nerly side of Lllding
Indirect Tamp. Measureme Mo
Valiage Barcode Component Teamp 24 (& NA
Anted Losd Arroe Kewa D Referance Tomp 24 @ M

Sevarily Code O

GPS:

Temp Rise O@& NA

IR Imuge File Ihar(0¥2 sl Photo Fite: IMG 2375..P0

Compananl Wesl and lowir shol (note west o orh window

m Instancas Subrapon

i@ 2robi Date Comp Rel, Temp Losd %load Wind Amb, Thres 1
Tomp Temp Riea Spd. Temp Tam I8 =
1 e Tarie0nd 24 il ] [T i, e o i s
[k}
"w
L}
i L]
——CoampTeme
—#—RofTamp
w— ThresholdTemao

Frifesmiomi - -
tharmographam L 2002 ABYSSE Com. Al Aahils reservad  Thermm Trand mame el Mk
AapocisEtion #i regislamed Wade marke ol ABYSS Coep.

P
"~

Collbert Infrared Sennces, mo, 828 19t Ave: Saatlle. WA BE122 Phann 208568 4431 Fux 208 5585 4437



WY
u,

e
@L Coalbert [nfrared Services @ Thermal Trend

Baseline Details Report

Site: Tres Wesl Enginasms, Inc - Chateay al the Crregon Caves
Database: Cregon Caves mdb

Localion: OUTSEE OF BLILD NG

Inspection i 1 Itam ¥ 23
Protlem DateTimi LR22004 10 40:58 AM
Equipment Modh sige of bl et
Indirect Temp, Measureme h
Valtage Barcods Component Temyp 24 @ N
Raoted Load Amps

T Z I
Asabt ID Rnturan_ca amE 24 @ MA
Soverity Code 0

GPE:

Temp Rige n‘a_rﬁ Mif

IR Imaga File Mer07 30

Photo File: MG 2376 0PG

Componant Wasl end upgws ahol

@ E instancas Bubrepori
ingp ® Probil Date Comp Rel, Temp Léad %Load Wind Amb. Thres e
Temp Temp Rizsa Spd. Temp. Tem 1] =
L 28 |2 i 2 1] A MIA 2 0
e
"
i
i x
8
~#— CotmpTemm
—#—RuolTemp
—l—ThreahildTemp
Professions bt o~ =
Thésrmermmhsrs © 2002 ABY 35 Corp. Adl rights reserved Tharma| Trerd merme ol 1ark 73
| Assdctalinn arm fegizterad trade inarks of ABYSS Com

Codbert Infrared Ssivices. Inc: 829 19th Ave Swiltls, WA GR 122 Phemss 2065884431 Fax 206 568 4437



O

Colbért Infrated Servicss @ Thermal Trend

Baseline Details Report

Site: Tems West Enginests. ihe. - Chalesu al the Cregon Caves
Datshase! Oregon Caves mab

Loeation: OUTSINE OF BUILDMNG

inspuction | 1 Item & 24

Problem DataTime 1222004 1041 00 AM

Equiphiant | Hovh soe of L Indirect Tamp. Measurems Mo
Voltage Barcods Campanent Temy 24 & his

Reference Temp 24 i@ Nia
1D
il Sevority Code 0

Rated Load Amp=

GP%:

Tamp Rise 0@ ta

IR Imagu Flia fhar0d 7 4.u0

Photo Fila: IMG 2377 PG

Companen! Cenbs wal ghal

35 n_ Instances Subrepon

inep# Probi Date Comp  Rel Temp

Load %Losad Wind Amb. Thres -
Tamp Teamp Rlua gt Temp, Tam o =
| o I T 1 29 0 i NIA y v

s )

—%— LampTamp
=& RafTam)
e Thrmshold Tengg

Frideesimnal

Thermogmnhars S ABYSS Corp. Al Hghis ressrved Thimal Trand namea and maErk
Azmaciation e regislaned trade marks of ABYSS Qo

it

Coliert Infrared Swrvices, \ne. 829 101k Ave Seatiis WA SR122 Phane 206 588 4431 Fax 208 5689437



¥

A .
,{{* Colbert Infrared Services @ Thermal Trend

Baseline Details Report

She: Tres Wesl Engineers, e - Gratesu i the Oregan Caves
Database: Omgon Caves.madb

Locallon; CLITSIOE OF BUILDING

Inepactiond 1
; Problem DateTimi
Equipment Norh slde of bullding

Item @ 25
121272004 10:11:209 AM
Indirect Temp. Maasurame Mo

Voliege Barcode Componanl Tamj 24 @ WA
Rated Load Afmpes Assut ID: Reference Tem| 24 & A

Severity Code 0
GPS:

Temp Rlse 0 ] HiA,
IR Image File o0y o.ae

Fhoto File: IMG_2378.PG

Component Canler uppar shat

@i neiances Subrapon I
[
1|I1hp* Srolbl Omiy Comp Ral Tamp Load %laad Wind Amb  Thresh i
Temn Temp Riss Spil. Temp Teami T A
1 2 l2eoted | 2 b i I, 11 2 n .
I .
14
| -
1
]
]
~—— CompTeme
I ~— RelTamp
—ThresholdTemp
Frofessonal .
Thesmsgraphars =002 ABYSSE Corp. All rights reserved Tharmal Tramd name and matk 25
' Meendiaton are ragsiered tiade marks of ABYSS Corp

Leolben Infrared Sarvicss, . B22 18th Ave. Seallls; WA 88127 Phonw 206 568 4437 P 208 565 4457



’?‘% Colbert Infrared Services @ Thermal Trend

Baseline Details Report

Site: Tres West Enginears, the - Chalisau gt the Cregon Caves
Database: Cregon Caves.mdb

Locationy: CILTSIOE CIF BUILDIMNG

Inspection d 1 Itém @ 28
Problem DateTim 12702004 10:74.45 AR
Equipment Norh side of baliding
Indirect Temp. Messurama b
Vaoliage Barcods Component Tamy 24 &) NiA
Rated Load P

Raference Tem| 24 @ WA
et 1D
Avs Sevarily Code

GP3:

Temp Riea Lg}' Mia,

IR Image Flle 076 aif

Pheta Flla MG 2379 00G

Component Easi wnd lower shil

@5 l Instances Subrepor

Inep & *rabi Dae Caomp.  Ret Tomp Lood %Losa Wind Amb. Thresi P
Temp Temp Rise Sped. Temp, Tem Fl =
! 24 Adzoons  nd M n Wik B f 3 I .
L1 3
m
§
n 3
#
—%— CompTemp
=@ — RefTamp
&— ThrashaldTemp
Frofessonal
Tharmot:sphims D 2002 ABYEE Corp.. Al rigiis resnrved . Thermai Trend name and frak o6
Associalian WM regieiered wrede marke of ABYSS Cony

Laben Infrared Services Ing G20 10 Avs Seallle, WA Q8122 Phone 206 568 4431 Fax 206 SkH 44737



o,
é}; Colbert Infrared Setvices @ Thermal Trend

Baseline Details Report

Site: Trez West Enginesra. Inc. - Chalesu al the Omgon Caves

Databsse: Omges Ceves midb

Location: CUTSEE OF BULDING

Inspoction i 1 ltam & 27
Froblem DateTime  12/2:2004 10 14°45 AM
Equipment Noith side of building

Indirect Temp. Measureme Mo
Valtage

Barcode Componen] Temp 24 & N
Rated Load Amps AssetiD: Referance Tamy 24 & oA

Sovarily Coda
GPS:

Tamp Rise 06 NA
R Image File thar0077 &0l

Photo File. MG 2380.1PG

Comiponeni Essi end upper shat

@1_ Instances Subrepart '
insp & *robl Omm Comp Refl Temp Load %Losd Wind Amb. Thres -
Tump Tamp Riss Spad. Temp. Tom H —
| = VAR 2d o | n HiA WA a 24 o 1
|
L1
|
| :
=8
i Eufﬁlr'l'vnmp
—ii— RalTamp
" = ThrasholdTamp
Protessicmal o ) )
Thermograghers & L0U2 ABYES Conp. All mgtits resarved. Thermal Tiend name gt matk 27
A nelztinn are registersd trade marka of ABYSS

25 Camp

Eoibent inframel) Services, Inc. 020 10th Ave. Seatile, WA 58422 Phone 206,586,395 Fax 208.588 4437



APPENDIX E

OREGON CAVES NATIONAL MONUMENT CHATEAU
SUBSEQUENT MEETINGS & DEVELOPMENT

OREGON CAVES NATIONAL MONUMENT
CHATEAU ACCESSIBILITY AND SAFETY STUDY APPENDIX E



OREGON CAVES NATIONAL MONUMENT
APPENDIX E CHATEAU ACCESSIBILITY AND SAFETY STUDY



VALUE ANALYSIS WORKSHOP - MARCH 8-9, 2005

A value analysis workshop was held at the Chateau on March 8-9, 2005 to review the alternatives for the building outlined in this
report. The workshop was led by Stephen Kirk, FAIA, CVS, of Kirk Associates. (See list of participants below.) See the final Value
Analysis Report for a more comprehensive review of the process and recommendations. A number of the options listed in this report
were selected or modified for study in the next phase of work.

Of particular note were:

Elevator location: a hybrid scheme utilizing an elevator located behind the reception desk was recommended. The elevator would
service the First Floor and First and Second Basement levels. Accessible guest rooms would be located on the First Floor, accessed
by lift. Stairway, restroom, and lower level meeting rooms are all affected by this scheme. Further study regarding the fit of eleva-
tor with the office area and overrun requirements is needed. (See attached Option C plans for description of this proposal.)

The proposal in this report to add an internal stair between the Second and Third Floors on the north wing was recommended (as
shown in Option A of this report).

The reconstruction of the west porch and heavy timber exterior stairs at the north and south wings was recommended.

Provision for a comprehensive fire alarm, pull station, horn and strobe and smoke detection was recommended. Final smoke detec-
tion method to be determined in the design phase.

A fire sprinkler system combining new wet and dry systems with concealed piping in primary historic spaces and exposed piping
in less sensitive areas was recommended.

Exterior deluge sprinkler options will be studied further with NPS structural and wildland fire specialists.

The recommended treatment for Nu-wood interior finishes was to replace the Nu-wood material in secondary spaces using a new
fire-rated finish assembly to match as closely as possible the appearance of the Nu-wood. This treatment will require further study
and sample mock-ups to assure a reasonable match to the original appearance. In significant spaces, the Nu-wood panels would be

removed, a gypsum board subfinish installed, and the Nu-wood panels reinstalled. This treatment will require further study at door
and trim conditions.

FIRE MARSHALL REVIEW MEETING - MAY 24, 2004

A meeting of architects and engineers with NPS structural and wildfire specialists was held at the Chateau on May 24, 2005. The pur-
pose of the meeting was to review the recommendations of the Value Analysis Workshop with NPS fire authorities.

Attending the meeting were:

Laurin Huffman: NPS/PWR Regional Historic Architect

Nick Artim: Fire Safety Engineer, Heritage Protection Group
Wayne Moore: Fire Safety Engineer, Hughes Associates

Loring Wylie: Degenkolb Engineers

Curtis Trout: NPS Structural Fire Specialist

Nelson Siefkin: NPS Wildfire Specialist

Michael Hankinson: NPS Pacific West Region

Brian Olson: NPS Structural Fire Specialist, Denver Service Center
Kate Johnson, AIA: Architectural Resources Group
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A number of decisions regarding design standards and approach were made at the meeting, including:

1. The applicability of NFPA 914 as an appropriate fire code standard for the Chateau was discussed, and NPS fire authorities agreed
that it was the applicable standard.

2. Recognition was made that the building must be designed to stand on its own in a fire. Fire department response will be too long to
be effective in stopping the fire. This approach applies both to wildland and interior-generated fire.

3. The first priority for the design will be to assure that people get out of the building safely. Administrative training and emergency
procedures must be developed and understood by staff. Evacuation procedures for the site must be developed.

4. Fire and egress modeling for the building are studies which should be developed to better understand the potential fire and egress
performance of the building.

5. Wall assembly alternatives will need to be developed in conjunction with the State Office of Historic Preservation. Mock-ups of
alternatives should be developed.

6. Natural resources modifications to the areas around the building in order to reduce and manage potential fuels should be planned.
These changes are justified in order to protect this National Historic Landmark Structure.
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FIRST BASEMENT PLAN - OPTION C
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.
3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per
code.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly. Repair as required.

2. Confirm that existing water supply
piping is not constricted and is
operating properly. Repair as
required.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

ARCHITECTURAL
RESOURCES
GROUP

NOTES:
1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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SECOND BASEMENT PLAN - OPTION C
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System

including smoke detectors, pull stations,

horns and strobes.

2. Install additional exits paths including

stairs / doors as noted.

3. Install fire separtion and enclosures as

noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per code.

6. Install emergency lighting per code.

7. Install low level emergency lighting in
J sleeping areas.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.

3. At designated accessible Guest
Room(s) modify Bathrooms, doors and
hardware per code.

5. Install handrails per code at all stairs.

N1

STRUCTURAL

1. Install plywood and blocking for shear
strength at walls where finish has been
removed for Life Safety Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping is
not constricted and is operating properly.
Repair problem areas.

2. Confirm that existing water supply
piping is not constricted and is operating
properly. Repair problem areas.

ELECTRICAL
1. Provide adequate outlets and circuits
to ensure against overloading.

INTERIM RECOMMENDATIONS (Work
to be done as soon as possible):

1. Confirm structural stability of existing
Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.

4. Upgrade exit signage and emergency
lighting.

NOTES:
1. This illustration is for concept evaluation only and is

ARCHITECTURAL H H H
RESOURCES not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly. Repair as required.

2. Confirm that existing water supply
piping is not constricted and is
operating properly. Repair as
required.

3. Modify existing kitchen exhaust fan
and housing to meet code.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

ARCHITECTURAL
RESOURCES
GROUP

NOTES:
1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.
7. Install low level emergency lighting
for exit path.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install new access lift as noted.
3. Install lever hardware at doors to
public spaces along path of travel.
4. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

INTERIM RECOMMENDATIONS
(Work to be done as soon as

possible):

Office ‘ / D/ \&) |
@@ 006 5 B

2 PANEL FIRE SEPARATION
u% / Accessible BETWEEN GUEST
%;1 ' ————— Walls to be Removed ! Guest Room ROOMS
| momnm  Existing Walls @
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FIRST FLOOR PLAN - OPTION C
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1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

ARCHITECTURAL
RESOURCES
GROUP

NOTES:
1. This illustration is for concept evaluation only and is
not intended to serve as a detailed design.
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HEAVY TIMBER EXIT
/ BALCONY AND STAIR

INSTALL MAG. HOLD

TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull
stations, horns and strobes.

2. Install additional exits paths
including stairs / doors as noted.

3. Install fire separtion and enclosures
as noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per
code.

6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.
3. At designated accessible Guest
Room(s) modify Bathrooms, doors
and hardware per code.

5. Install handrails per code at all
stairs.

STRUCTURAL

1. Install plywood and blocking for
shear strength at walls where finish
has been removed for Life Safety
Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping
is not constricted and is operating
properly.

2. Confirm that existing water supply
piping is not constricted and is
operating properly.

ELECTRICAL
1. Provide adequate outlets and
circuits to ensure against overloading.

OPEN AT EXISTING

DOORS

FIRE SEPARATION @
STORE RMS

INTERIM RECOMMENDATIONS
(Work to be done as soon as
possible):

1. Confirm structural stability of
existing Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.
4. Upgrade exit signage and
emergency lighting.

NOTES:
1. This illustration is for concept evaluation only and is
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TYPICAL SCOPE:

LIFE SAFETY:

1. Install New Fire Alarm System
including smoke detectors, pull stations,
horns and strobes.

2. Install additional exits paths including
stairs / doors as noted.

3. Install fire separtion and enclosures as
noted.

4. Upgrade sprinkler system.

5. Install illuminated exit signs per code.
6. Install emergency lighting per code.
7. Install low level emergency lighting.

DISABLED ACCESS

1. Install new elevator as noted.

2. Install lever hardware at doors to
public spaces along path of travel.

3. At designated accessible Guest
Room(s) modify Bathrooms, doors and
hardware per code.

5. Install handrails per code at all stairs.

STRUCTURAL

1. Install plywood and blocking for shear
strength at walls where finish has been
removed for Life Safety Work.

2. Replace deteriorated log eave
brackets in kind.

MECHANICAL

1. Confirm that existing steam piping is
not constricted and is operating properly.
2. Confirm that existing water supply
piping is not constricted and is operating
properly.

ELECTRICAL
1. Provide adequate outlets and circuits
to ensure against overloading.

INTERIM RECOMMENDATIONS (Work
to be done as soon as possible):

1. Confirm structural stability of existing
Fire Escapes.

2. Address electrical "hots spots"
identified by infra-red testing.

3. Confirm fire sprinkler line flow.

4. Upgrade exit signage and emergency
lighting.

ARCHITECTURAL
RESOURCES
GROUP

NOTES:

1. This illustration is for concept evaluation only and is

not intended to serve as a detailed design.
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