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Executive Summary

Directive

This report was prepared under Cooperative Agree-
ment H1233E007, by which the Narional Park Service
(NPS) and Montana Preservadon Alliance (MPA) will
work closely to strategically plan for management and
preservation of highly significant buildings within the
boundaries of Yellowstone National Park (YINP). Under
the agreement’s task order, this project will define recom-
mendations for treatment and use to be used as part of
an overall strategic plan to enhance Yellowstone's historic
structures associated with the core operations of the park,
combined with visitor services and visitor understanding
and education of the cultural development of the park’s
historic built environment. During the first phase of this
agreement, MPA and YNP staff have begun preparation
of a series of historic structure reports on historically and
architecturally significant buildings within the park. Pro-
fessional and technical services for this first phase were
provided by Sievert & Sievert CRC, consultants in the
fields of Historic Architecture, Architecture and Struc-
wral Design.

This Historic Structure Report (HSR) on the Lake
Fish Hatchery is intended to provide a demiled culrural
and technical evaluation of the building, to idencify and
prioritize the deficiencies that exist for the structure, and
to derive a plan to stabilize and preserve the building for
future generations and for continued use. To accomplish
these goals, this report includes a statement of the historic
significance of the property, a narrative history of the Lake
Fish Hatchery, a condition assessment of all materials, an
assessment of which materials are original, and a preserva-
tion plan that outlines care of those materials based on
their originality and condition. '

Methodology

The following research and documentary actions
were initiated in the course of reviewing the existing
condition of the property:

Visual on-site observations were made during several
trips to the site during 2006-07. The observations
were limited to what could be seen with minimal dis-
turbance to the structure.

The facility was photographed during the crips as
noted above. Many of those photos are contained
within the body of this report.

Limited design drawings and drawings for proposed
modifications to the building were found at the reposi-
tory of the Technology Information Center (E-TIC) of
the NPS Denver Service Center; drawings contained
in this report are from a combination of those design
drawings and field measurements taken during site vis-
its as noted above.

All marerials were assessed on site in regard to con-
dition. The assessment methods and conclusions are
reported on in the Evaluarion/Assessment section of
this report.

Limited structural evaluations were completed dur-
ing the preparation of this report. Selected structural
“safety checks” were made on typical structural fram-
ing members.

A building code “overview” is incorporated within
this reporr; specifically to consider code related impli-
cations of permitting continued use of the building.
Accessibility guidelines were included with the build-
ing code evaluation as they apply to the building.
Historic architectural and engineering methods and
practices were reviewed and evaluared as they pertain
to the construction of this building.

As further explained in the Evaluation/Assessment
text, in-depth mechanical and electrical evaluations
were specifically excluded from this report.

Existing YNP planning and National Register docu-
ments were reviewed, historic contextual informatien
was provided by park cultural resources personnel,
and additional secondary sources were consulied to
supplement the existing knowledge regarding the
hatchery and its broader significance.
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Administrative Data

The Lake Fish Hartchery is the primary contributing
structure within the Lake Fish Hatchery Historic District,
as documented within the historic sections of this report.
Thus it is a Historic Property of National Significance,
listed in the National Register of Historic Places. Opened
in 1930, the Lake Fish Hatchery raised millions of trout
for stocking parks region-wide, as well as for Yellowstone
Lake. The history of this property “demonstrates the
changing ideas of fisheries science from the late 19th o
mid-20th century,” and “clearly demonstrates the national
wransition from recreational planning to promote national
parks as sporting locations for public use o sanctuaries of
native species protection.” Built under the supervision of
Thomas Vint, chief of the Landscape Engineering and Ar-
chitecture division of NPS and one of the pioneers of the
Parkitecture style throughout the National Park System,
the hatchery's log-framed design is indicative of the rus-
tic architectural patterns established in the national parks
during the late 19th and early 20th century.

Pertinent classification data is as follows:

« Locational references: Building Number 726; LCS
#10641.

» National Regjster Status: Listed June 25, 1985, as a
Contributing Property in the Lake Fish Hatchery His-
toric District.

+ National Register Listing elevared to national signifi-
cance: January 20, 2005.

» Cartegory of Significance: Category 1b strucrures that
contribute to the national significance of a historic dis-
trict. However, because the Lake Fish Hatchery is the
primary structure within the Lake Fish Hatchery His-
toric District, it is most likely also independently eli-
gible for National Register listing and would therefore
also fit the definition for category 1a properties.

* Period of Significance: 19002, is the period listed in
the original National Register (NR) submission. Based
upen historic dara, the suggested period of significance
for this structure arc the years from its constructuon
through its active operation: 1930-57.

» Significant Historic Contexts: Architecture in the Na-
tional Parks, Conservation Policies of the NPS and
YNP

» New information and documentation generated during
the preparation of this report will be housed with the
YNP Cultural Resources records on this property.

Currently, the Lake Area Fish Harchery is being ut-
lized as a warehouse and storage facility for fisheries and
maintenance departments of NPS; particularly during the
off-scason. The last uses of the building for a Fish Hatch-
ery were in 1957 and the structure has served as a support
or storage building since that time.

The administrative background on the Lake Fish
Hatchery from National Register listings to planning
documents, reflects YNP managers' recognition of the
historic and architectural importance of the Lake Fish
Hatchery and the significant role it has played in fisheries
management in the park and the region.

In 1993, the Lake/Bridge Bay Development Concept
Plan’s stated objectives included the provisions that “op-
portunities will be provided” and that “visitor use areas
would be clearly defined and separated from adminis-
teative, maintenance, and staff residential areas.” It fur-
ther noted that “the overall visitor experience would be
improved as a result of redesigned circulation routes, an
enhanced program, and upgraded facilities.” The report
concluded that at Lake: “Circulation patterns are confus-
ing for visitors, administrative and visitor areas are mixed
together, and no formal interpretation is provided.”

The plan addressed the Fish Hatchery Historie Dis-
trict and planned interpretive exhibits in the hatchery to
describe the role of fisheries management at Yellowstone,
along with other functions, such as offices, laboratory,
housing and storage, in the surrounding buildings. At that
time, the plan stated that “all buildings contributing to
the historic district will be stabilized and rehabilitated to
their historic appearance,” while “trailers and other non-
historic housing units” would be removed.?

In 1999, YNP issued a sweeping State of the Park
report, and in its Business Plan, summarized the park
administration’s responsibilities and strategies for “pre-
serving Yellowstone’s historic structures.” “As a way to
enhance preservation,” the authors stated, “making usc of
these structures is important, even when it may appear
mote cfficient to construct a new building that meets the
need.”

The State of the Park report noted that many of the
park’s historic buildings requircd extensive work to prevent
structural damage, and named the Lake Fish Hatchery
buildings and a short list of others among the candidares.?
Considering its program needs, the report cited the need
to strengthen the YNP Fisheries staff and infrastructure.
Specifically, the report went on to note that “old buildings
in the Lake Fish Hatchery Historic District that have been
traditionally used by the fisheries project staff are on the
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verge of collapse. Significant restoration could make these
facilities functional for fisheries management operations
and recurn the buildings’ historic value.™

In May 2000, the YNP Division of Interpreration
released a Long-Range Interpredve Plan, and in recom-
mendations for in-park visitor centers, it notéd a need for
a visitor contact station at Lake. Options included facili-
ties in the entrance, the Lake Hotel, or suggested “as an
alternative, consider locating the contact station along the
lakefront. This new visitor contact facility could possibly
include a sales area.” The report went on to recommend
that YNTP “interpret the park’s aquatic resources, under-
watcr geology in Yellowstone Lake, and fisheries history
including issues such as fish stocking, hatcheries, and the
introduction of exotic species.™

Major Findings

The Lake Fish Hatchery structure has changed very
little over time and retains a high degree of historic in-
tegrity; most original materials remain on site and are
intact. Nearly all of the exterior marterials are original to
the building {or were repaired in-kind) and interior ma-
terials are original with the exception of floor covering in
the office area and the introduction of a wooden storage
platform in the west end of the Hatchery raceway area.
Qutwardly, the building continues to exhibit the “Parki-
tecture” architectural style that was so masterfully applied
in Yellowstone National Park, and the Hartchery is an ex-
ample of a historic design that blends with the Yellow-
stone Lake natural environment. Although the structure
reflects its 1928-30 construction era in materials and fin-
ishes, the visual design character is timeless as it relates to
the natural sceting of Yellowstone.

* Research to date, subject to change if new information is
discovered, suggests that this may be the oldest remain-
ing log strucrured fish hatchery in the United States.
Examples of other historic log hatcheries were found in
Story, Wyoming, and at Jasper State Park, Jasper, Texas,
but those examples either used log as a surfacing mare-
rial, or have been altered dramatically.

* With few exceptions, this building retains exterior in-
tegrity as an example of rustic “Parkitecture” that was
prevalent in western national parks during the decades
following the creation of the parks.

* The interior also retains its 1930 material integrity and
does not exhibit any significant changes with the excep-

tion of the storage platform (circa 1990s) constructed
in the west end of the raceway portion of the hatchery.
This platform could be removed with no remaining vi-
sual effect to the historic interior.

» The Lake Fish Hatchery can be assigned to new uses with
additional investment and would ably meet the needs
of NPS programs as described in the recent planning
documents cited above. Reuse of this kind would be
complementary to its design and enable interpretation
of the hatchery’s national significance and preservation
of its values as an example of historic log architecture
in the national park system, in service to, and for the
enjoyment of, the American public.

* Assigning a new use for the facility will require that it
be treated as a Rehabilitation of an historic property in
compliance with The Secretary of the Interior’s Standards
Jor the Treatment of Historic Properties with Guidelines
Jor Preserving, Rehabilitating, Restoring, & Reconstructing
Historic Buildings (1995).

In addition to the identification and significance of
historic materials, this HSR looks in detail at the con-
dition of the building. The evaluation included in-depth
building code comparisons, fire ratings, mobility impaired
accessibility requirements, materials conservadon, and
structural adequacy of supporting members, In general,
the building was evaluated for a change in use from the
historic hatchery role it has fulfilled, and was found 1w
have good potential for future assembly, retail commercial
or exhibit use. Work that would be required to bring this
facility “on-line” for these uses was compiled within this
report and is summarized below.

Recommendations for Treatment
and Use

A Summary of Required Improvements to Rehabilitate
the Building to Full Use:

Fundamental protection of at-risk elements

* Re-roof entire facility to historic appearance; incorpo-
rate current fire and material conservation practices of
the NPS.

* Repair/replace concrete supporting elements as de-
scribed in text.

* Repair/replace deteriorated wood structural elements
{sec text).

» Upgrade truss connections to current code stress levels.
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» Complete a seismic evaluation and reporr; upgrade seis-
mic brace connections.

Fire safery

* Add fire alarm and detecrion systems.

* Add fire suppression system (sprinklers) if warranted by
new occupancy classification of building.

» Add second exit from raceway area of building if space is
rehabilitated to assembly purposes.

Rehabilitation and sealing of the exterior building
envelope

* Restore windows and doors.

* Restore exterior log steps.

* Replace wood snow shutters; including hardware.

* Apply caulking (sealants) throughout exterior joinery.

* Stain/paint entire exterior.

Upgrading of the utility systems

» Upgrade electrical system throughout including power,
lighting, and distribution.

» Provide and install security system (subject to confirm-
ation of selected building use).

» Provide potable water to the facility; include drain-down
features.

» Provide utility systems for handling waste if warranted
by usage of the facility (i.e., public restrooms).

* Replace unit heater in original office area if it is antici-
pated that this space will be used during the shoulder
scasons.

Interior restoration

* Cleaning of the interior throughout.

* Minor repairs and painting.

* Rehabilitate existing wood flooring.

* Restore/enhance aquarium exhibit area.

Providing for ADA accessibility
* Assign ADA parking space(s).

* Establish ADA passenger load/unload zone.

+ Complete ADA walkway from parking to building; re-
move fragments of former walks.

* Provide and install ADA ramp from walkway to en-
trance terrace.

» Provide for ADA hardware and signage requirements as
required by IEBC building code.

Providing for changed use

* Depending on proposed uses, primary impacts to the
fioor plan may involve exhibitry, lighting, and sensitive
changes to surface materials as opposed to heavier con-
structions such as walls and structure.

Other detailed recommendations chat are minor in
nature can be found within the Trearment and Use sec-
tion of this report. These include some general clean-up
and maintenance activities as well as enhancements that
address what might be desired for the structure as opposed
to the minimum that must be done for the building. In
addition, it must be noted that a Hazardous Materials
Survey was not done during the preparation of this report;
if lead-based paints or asbestos materials are encountered
they will have to be surveyed and abated.

The Lake Fish Hatchery demonstrates surong po-
tential for adaptive reuse to meet changing needs in Yel-
lowstone National Park. Its significant historic and ar-
chitectural values derive from (1) its contribution to the
preservation and understanding of the natural environ-
ment on a narional level because of the research and pro-
duction activities related ro fish culture and conservation,
and (2) the unique architectural style of a building thar is
representative of an era of development for Yellowstone
National Park—a style that will not likely be built again.
It is essential that the exterior appearance of this strucrure
be maintained. The form and some of the materials of the
interior are also significant and incorporating these values
into new uses must be done sensitively.
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Part 1. Developmental History

Historical Background and
Context: Significance

The Lake Fish Hatchery, along with the surrounding
Lake Fish Harchery Historic District, has been determined
significant on a national level under National Register
Criterion A for its role in the conservation policies of the
National Park Service and as the source of wild cutthroat
trout that were planted in lakes and rivers throughout the
west. As a primary building in the Hatchery Historic Dis-
trict, its architectural values were recognized under cri-
terion C on a local and state level as an exemplary struc-
ture reflecting the rustic log building patterns common
throughout the national parks. Although not specified
in the original National Register documentation, the ap-
propriate period of significance for the Lake Fish Hatch-
ery and the Lake Fish Hatchery Historic District is 1930
(when the hatchery was completed) to 1957 (the year the
hatchery closed).

In the history of the Yellowstone fisheries, the Lake
hatchery was central to Yellowstone fishery operations for
27 years (1930-57), and today is the only physical rem-
nant of Yellowstone's long history of active fishery ma-
nipulation.

From a national perspective, from 1928, when the
building’s construction began, until 1957, the Lake Fish
Harchery played a prominent role as the source for millions
of trout that were raised and stocked in parks throughout
the western region. The history of the hatchery and its
management reflects “changing ideas of fisheries science
from the late nineteenth century through the rwentieth
century. This world view started with the stocking of non-
native species of fish, such as lake trout for recreational
purposes, until late in the 20th century [when] there was
the realization thar the early, well-intentioned actions of
the Fish and Wildlife Service and the National Park Ser-
vice were disastrous to native fisheries.”

The Lake Fish Hatchery, like other hatcheries that

produced fish that were destined to become potentially
harmful exotics when they arrived at their eventual desti-
nations, “was the source of many, many harmful infesta-
tions of Yellowstone cutthroat trout beyond the park wa-
rers.” For instance, Yellowstone cutthroat trout from the
Lake hatchery were often introduced into waters popu-
lated by westslope cutthroat trout vulnerable to such non-
native competition. In fact, it is possible thac the hatchery
was detrimental even to the park’s own Yellowstone cut-
throat trout population. Though they were native to the
park, hatchery fish were not necessarily returned to the
same park waters from which they had originated. In any
aquatic environment, one potential result of such actions
can be the loss of genetic information programmed into
fish subpopulations historically associated with a natal
stream. The hundred or so active spawning streams that
feed into Yellowstone Lake are subject to local variations
that might have affected their natal subpopulations in the
long term, had the hatchery era not potentially scrambled
those narural distinctions.

Fish Stocking in the Western United States

According to fisheries scientists, until the arrival of
European Americans, many of the West's mountain lakes
were barren of fish, due to their isolation and geological
origins. Scoured out by glacial activity during the Pleis-
tocene cra, thousands of western lakes are located high in
alpine environments where there were no natural water-
ways to carry and spread fish into these waters. It was not
until the 1800s that miners, ranchers and sport fishermen
began the practice of dropping live trout and other fish
species into fishless watets to plant new populations in
places they had never existed.®

Elsewhere, in places where native fish populatons
did exist, anglers and government officials began to think
in terms of managing fisheries and restoring healthy fish
populations to lakes and rivers where mining, logging and
other intensive development had impacted fish numbers.
In 1871, the United States Congress appointed a Com-
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mission of Fish and Fisheries to develop a fish culcure
program. That same year, the American Fish Culrurist As-
sociation was organized and, in 1872, lobbied Congress to
authorize the United States Commission to restore fish to
depleted rivers. Over the decade thar followed, just under
half a million dollars was commirted to this effort and
through emerging state and federal fisheries programs, an-
glers and scientists suppotted and encouraged the expan-
sion of popular fish species throughout the West.

The first fish to be transported long distance by the
newly established U.S. Fish Commission was a shipment
of shad sent to California in 1874. During the early years,
fish were contained in open milk cans that had 1o be inten-
sively managed, with water changes and additions of ice
to maintain water conditions over the several day trip.’

In 1889, rainbow, brown, brook and lake trout were
shipped from the Midwest to this region, and Yellowstone
National Park was the first site to receive the stock. Ac-
cording to Montana fisheries biologist Bill Alvord, priot
to this time only the Yellowstone River and Gibbon River
had reported fish populations. The chart below chronicles
the initial stocking of these lakes and rivers.'

In 1896, Congress approved construction of a fish
culture station in the Black Hills and in 1901, the new
Spearfish National Fish Hatchery established an egg-gath-

cring substation in Yellowstone National Park. Located at
West Thumb on Yellowstone Lake, the substation primar-
ily collected black-spotted trout eggs and shipped them to
Spearfish for hatching and distribution to other western
waters.'!

For the first decade of the 20th century, Spearfish
hatchery staff craveled overland to Yellowstone Lake to
collect the eggs and take them back to Spearfish. The ex-
pedition traveled by rail as far as possible, but “the last
portion of the journey was made by wagon, with the
wagons piled high with boats, nets, toughs, and other
equipment.” After 1911, the Montana State Hatchery ac
Bozeman, assumed responsibility for the Yellowstone egg-
gathering and hatching operations.

Fish were transported and planted by a variety of
modes. Early on, packstock carried satchels of live fish to
plant in alpine lakes. Fishing enthusiasts and sportsman’s
clubs sometimes took the initiative to planc fish into their
favorite fishing holes. As large fish hatchery programs came
on line, government fish cars carrying millions of finger-
ling trout were hauled by railroad and distributed chrough
young federal and state fish and wildlife programs. And by
the mid-20th century, hatchery fish werc dropped from
airplanes to restock lakes on a regular basis.

Fish stocking in Yellowstone's lakes and rivers, 188g-1890.

Date Water Species ‘Number
September 22, 2889 Gardner River Brook trout 4,975
September 22,1889 Gardner River * Mountain trout 968
September 22, 1889 Gibbon River Rainbow trout 990
September 22,1885 Firahole River LochLeven frout 995
Octoberag, 1889 Yellowstone River Native whitefish 580
August g, 1890 ‘Shoshone L'ske Lake trout 18,000
August 15, 1850 Yellowstone River ‘Native whitefish 5,000
August23, 1890, Lewisil.ake Lake trout! 7,262
August 23,2890 Shoshone Lake Lake trout 7,263
Se-;itémber 2,1890 Lewis Lake l.och Leven trout 3,350
September2, 1890 Shoshone Lake Loch Leven trout 3,350
Septemberz, 1890 Lewis Lake Lake trout 4,750:
September 2, 1890 Shoshone Lake ‘Lake trout 4,750
September 11, 1850 Yellowstone River Native whitefish 5,000
September 15, 1830 ‘Nez Perce Creek Von Behrtrout 9,300
September 15, 1890 Gardner River Brook trout 7,875
October3, 1890. Twin Lakes Native whitefish 2,000
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Chronology of Development and
Use®

Fishery Operations and the Lake Fish Hatchery in Yel-
lowstone National Park

“...forI have been unable to live in the beauty
of Yellowstone without feeling the touch of fair-
ies’ wings as they flirted from flower to flower.”
—Howard Back, The Waters of Yellowstone With
Rod and Fly, 1938.

Writing in 1938, angler/writer Howard Back gave
us the background for his love of fish and fishing in Yel-
lowstone National Park, sharing park beauty and fishing
tips while also discussing some history of the Yellowstone
fishery. This fishery history began in 1870 with the explo-
rations and writings of the Washburn-Langford-Doane
expedition. Historian Paul Schullery has chronicled it
in his article “Their Numbers Are Perfectly Fabulous.”"
While members of the Washburn party were not the first
to fish in Yellowstone—archeological evidence indicates
thar Native Americans fished there long ago and that larer
fur trappers or prospectors may also have done so—party
members of 1870 were the first to write about it.

Following the Washburn party, fishing in Yellow-
stone was a continuous activity. The 1870s Hayden sur-
vey members wrote quite a lot about fish and fishing, and
both the Earl of Dunraven in 1874 and General William
Strong in 1875 experienced angling in the park. A review
of Forest and Stream magazine issues from 1874 o 1890
reveals numerous pieces written about fish and fishing in
the new park."

Early officials had the inclination to tinker with the
park’s fishery. The earliest actual fish stocking by manag-
ers in Yellowstone National Park occurred in 1881, when
park superintendent EW. Norris moved some native trout
from Trout Lake to nearby ponds, probably these small
lakes known today as Buck Lake and Shrimp Lake. Norris
also ralked about trying to introduce non-native carp into
park waters, so he was envisioning making modifications
to the fishery before he had the personnel or money to do
it.' Investigators David Starr Jordan, Barton W. Evermann
and S.A. Forbes of the U.S. Fish Commission began the
stocking of park lakes and streams with exotic trout, and
produced early government reports (1889-1893) about
the park’s fishery.”

After 1888, park officials attached to the U.S. Army

began to develop the Yellowstone fishery program, decid-
ing officially to tinker with the system of fish and their
habitats. During the period 1901 to 1953, Yellowstone
Narional Park became the largest single source of wild
cutthroat trout eggs in the United States.'? Fishery man-
agement operations at Yellowstone Lake began at West
Thumb shortly after 1900, Although manipulating fish
populations of park lakes and streams began in eatnest in
1889 when the U.S. Fish Commission decided 1o stock
various fishless waters,'® no actual shipping of Yellowstone
fish egps to locations outside the park began uniil 1901.
An 1898 suggestion by Caprain J.B. Erwin that a fish
hatchery be established in the park had, according to a
person who worked at the 1920s hatchery, “far reaching
effects [that] would forever alter the natural state of the
Park.”®

A pro-fish-hatchery outlook permeated the thinking
of just about all nature managers in those days. “It was
believed,” declare fish historians John Vatrley and Paul
Schullery, “that nature often needed human ‘help’ to make
fisheries berter.”?' Or as another fishery expert noted, the
purpose of establishing fish hatcheries in Yellowstone was
“to assist nature with a job she had been doing adequate-
ly for thousands of years.”? Managers believed that fish
should be heavily stocked into all available waters in or-
der to have the best possible sporr fishing (“the best pos-
sible campfire meal,” says expert John Varley), and they
believed thar fish eggs should be harvested and shared in
great numbers with other locations around the nation and
the world.

No doubt they witnessed the depletion of natural fish
populations throughout the West due to mining, irriga-
tion, over fishing, and were concerned that the supply of
trout in the park might decline due to fishing pressure. In
1908, harvest limits were enacted in Yellowstone National
Park, to offset the impacts of tourist fishing and commer-
cial harvesting to feed the tourists.?® “The hatcheries are
maintained,” explained Hugh Smith and William Kendall
in 1921, “for the purpose of keeping up the supply of
[cutthroart] trout."** Finally, managers believed thac many
fish eggs were lost naturally and that that “unfortunace”
event could and should be prevented.”

In accordance with these theories, the U.S. Bureau
of Fisheries, Department of Commerce, made an initial
egg raking on May 15, 1901, at West Thumb.? Howard
Back explained the egg-taking process in his 1938 book:
“fish arc trapped as they run up-stream and stripped of
a large part of their spawn, which is then hatched out...
This hatching is done in two stages. In the local hatchery
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the eggs are ripened until they reached the stage known as
‘eyed ova,’ which means that through the transparent skin
of the egg you can perceive the black spot of the embryo
fish’s developed eyc. At this stage they are dispatched to
‘fecding hatcheries,’ where they are brought to full devel-
opment. They are then and from there redistributed as
fry, under the direction of the Bureau of Fisheries, to the
points where they are most needed.””

D.C. Booth, superintendent of the national fish
hatchery at Spearfish, South Dakota, conducted this oper-
ation, assisted by four U.S. army soldiers. Booth removed
an estimated one million fish eggs from Yellowstone Lake
in 1901 alone, the Spearfish hatchery’s first year.?® To sup-
port this acrivity, workmen erected a hatchery building
on Litdle Thumb Creek in 1903 and enlarged it in 1906
and 1912.7

D.C. Booth reported in 1909 that the West Thumb
station was the “greatest collecting center for [cutthroat
trout] in the United States.”*® Park fishery operations were
limited to the West Thumb area until 1909, when a small
cabin and hatching troughs were erected at Clear Creck
and egg collecting was performed at Cub Creek.*' Eventu-
ally fishery workers set up fish craps at numerous streams
and lakes and other small hatcheries ac Soda Butte, Trout
Lake, and Grebe Lake.”

But what was to become the real center of the park’s
fish culture operation for the next forty years was planned
for a location at Yellowstone Lake, near Lake Hotel. W.T.
Thompson, superintendent of Yellowstone fishery opera-
tions, asked the Commissioner of Fisheries in 1912 for
permission to erect four buildings on the shore of Yel-
lowstone Lake at a location one-half mile west of Lake
Hotel. A log house was all that was “here now,” opined
Thompson, along with “a few open air [fish] troughs sub-
ject 1o depredation by the bears.” He regrerted thar “the
men cook and eat in the open.” Thompson asked for 1)
a 30- by G0-foor hatchery, 2) a central storehouse, 3) a
mess building with quarters in ir, and 4) a cabin/office for
himself, the fishery superintendent.?® He needed these fa-
cilities, explained one of Thompson's supervisors, “in or-
der to facilitate fish cultural operations in the Yellowstone
Park and [to) extend its present field operations.”

A month later, Thompson was pleased to learn that
Interior had auchorized construction of his buildings. The
buildings “will all be located on the narrow strip of lake
front,” he noted definicively, “berwixt the very small creek
into which the Lake Hotel sewers drain [Hotel Creek] and
the next small creek S.W. [Hatchery Creek] on the banks
of which our boat house and temporary hatchery now

stand.” Finished Thompson, “the [new] hatchery build-
ing will be located berween the present boat house and the
creek.”® He included a hand drawn map for the files that
clearly showed the locations of the current and proposed
buildings.*

Workmen commenced construction on these build-
ings and completed them in 1913—a harchery (34 by
60 feet), a messhall, a bunkhouse, and a shop. Laborers
also installed a small dam and pipeline to ensure an ad-
equate water supply to the complex. They erected new
fish troughs, so that the complex soon boasted twenty-
six doubles and two single wroughs, each with eight com-
partments of 14 by 18 feet each. Each trough could hold
500,000 fish eggs.®’” In 1914, workmen added a bungalow
and a four-horse barn at the complex.®® “The workings
of the plant have become a matter of interest to so many
rourists,” proclaimed the park superintendent that year,
“as to require at times the services of one of the attendants
constantly in showing them around.™

Apparently Thompson's buildings were not buile
well, for by the late 1920s, park officials were describing
the hatchery building at Lake as old and decrepit. Yel-
lowstone was now under the management of the recencly
established National Park Service, and park officials took
steps in 1928 to build another hatchery. Workmen erect-
ed most of the new building that summer and added in-
terior details in 1929, so that the main building was ready
for occupancy in 1930. Also crected that summer were a
bunkhouse and mess house. These buildings were of frame
and log construction of the type then being approved by
the Landscape Engineering Division of the National Park
Service.%

The new harchery building was 42 by 108 feet and
contained an office for the hatchery superintendent, a
main room of 42 by 68 feet*! for hatching and packing
eggs, and an aquarium room “with seven large tanks” con-
taining native park fish so that the public could view them
at a lower level through glass windows. A balcony, acces-
sible via a stairway at the front of the building, allowed
visitors to look down on workers at the harching troughs
without allowing entrance to the room. Workmen soon
“wrecked” the old hatchery building, which was described
as “very unsightly and in a very poor state of repair.” “All
in all,” declared the report, “the [new] hatchery building is
one of the most modern in the western part of the coun-
try, with a capacity of about 25 million or more eggs per
year.” The Monthly Report of the Superintendent for July
1929 (p. 12), was even more emphatic, stating that “37
men are working [on the new building], and by the end of
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Thompson’s hand-drawn map plotting existing boathouses, and quarters along Lake Yellowstone shoreline.

the season, the Lake Fish Hatchery will then be the finest
and most up-to-date hatchery in the United States.”
Design of the burgeoning hatchery complex also in-
cluded three new rectangular rearing ponds, located on
nearby Hartchery Creek about 75 yards west of the new
building. The ponds were 112, 108, and 98 feet long re-

spectively, by 5 feet wide each. Workers stocked the ponds -

with small fry (young fish), which were held there and fed
before being planted in park watets. “This improvement,”
explained the report “is a decided advantage in the propa-
gation of fish at the Yellowstone Lake plant, as previously
it was necessary to planc fish direct[ly] from the hatch-
cry[,] which resulted in serious loss[es]."*

1913 Hatchery and 1912 (?) U S. Bureau of Flsherles
Boathouse still in existence in 1928. Other structuresin
the background are probably the shop, mess house, and
bunkhouse.

East of the new building, workmen built an exhibit
pond, sixty-five feet long and five feet wide where mature
fish could be kept for exhibition,*

A new bunkhouse and mess house were [ocated near-
by. The bunkhouse, completed in 1930, was 86 by 27
feet with a recreation room, a bathroom, and fifieen indi-
vidual rooms for employees. The mess house, constructed
in 1929 and 1930, was 56 by 24 feet in size with a large
dining room, kitchen, pantry, and living quarters for the
cook. A small woodshed built at the rear of the mess house
was 15 by 20 feet in size.%

Also during this period 1928-30, the Bureau of Fish-
eries reconditioned and extended its nearby boat dock,
from which three 33-foot launches and several smaller
boats operated during summer months.*

William E. Corey of Pinsburgh, Pennsylvania, made
the private donation of $15,000 in October of 1926 that
made this hatchery construction possible. The Bureau of
Fisheries matched these funds, so that the final result was
to “enable the Bureau to properly handle fish propagation
and planting in Yellowstone National Parck.™7

With regard to the eventual color of the buildings, ten
years later NPS officials ordered the Bureau of Fisheries
Regional Director to painr all new buildings at Lake in a
gray-green color and to include the existing fish hatchery
buildings in that order.*®

Over the years there was a series of boathouses at Lake
that supported the harchery and its activities. There was
a boathouse present at the Lake hatchery in 1912, but a
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Lake Fish Hatchery
wall upslope.

been shuttered for the winter of 1528-29,

more substantial one was apparently built in 1930. As-
sistant superintendent M.S. Daum stated in 1929 that
two buildings remained to be erected at the new hatchery,
including a new boathouse to be built on the “end of the
dock on the site of the old fish hatchery.” This boathouse
appeared in the park's 1941 master plan, but litde clse
about it has been found, other than what appears in this
footnote.”?

A note in the park library's history card file, compiled
in the 1920s by Superintendent Horace Albright, states
that an old boathouse was torn down and replaced at
Lake in 1926. It appears that this refers to the YPBT Co.
Boat House that was built on this location in 1926, and
most likely replaced an old boathouse that was a conces-
sions-related structure (not the log structure shown in the
1928 photo of the old hatchery installation, torn down

Lake Fish Hatchery Building shortly after construction was finished
(note construction materials still in foreground of building) which has

by workers building the new Lake Harchery).”
On the hand-drawn map, to the west of the site
picked for the 1913 hatchery building, there is
another structure labeled Boat Company Stor-
age. A photo in Tainter and Tanner taken about
1928 shows a piece of the boac house next to
the “old” Lake Fish Hatchery. This photo is cap-
tioned as follows: “to the left is the boat house[,}
which was still in existence in 1926.7%

The completion of the complex of the hatch-
ery and its associated boathouse at Lake gave the
park fishery operation the “shot in the arm” that
it needed in order to operate efficiently for the
next twenty-five years. The operation continued
to plant both native and non-native fish in park
streams and to collect and export large numbers
of trour eggs. Angler Howard Back described
how the operation worked in 1938:

“The hatchery at Lake Junction on Yellowstone Lake

confines itself to the stripping of cutthroat trout, and
large demands for these fish are satisfied from this
origin. The Park, in return for supplying the eyed
ova, has a first call on the hatched fish to the extent
of its own requirements. The Lake Junction hatch-
ery, which is open to the public, and which you [the
visitor] certainly ought to visit, is fed from traps
on eleven different streams(,] which run into the
lake. In 1937 an all-time record—in fact a world
record—for one hatchery was ser. No less than forty
million eyed ova were handled and passed out in
good condition to the feeding hatcheries, almost one
hundred per cent arriving in a perfect state at their
destination, so skilled is the work of dispatch. .. I confess that
my mind boggles at the thought of forty million trout. ™

During the period 1930-57, the National Park Ser-
vice gradually changed its mind about earlier policies that
manipulated natural conditions in the park, thus making
substantial strides in fishery science and ecosystem man-
agement and marching toward the keep-it-natural philos-
ophy that is in place today. For example, in 1936 the NPS
decreed that no exotic fish were 1o be planted in waters
that contained only native fish, thar wider distribution of
exotic fishes were to be prohibited, that artificial improve-
ments on lakes and streams were to be avoided, that exortic
fish food was to be prohibited, that fishless waters might
be best left fishless, and that propagation of native fish was
to be encouraged to the greatest possible extent.”®
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In 1949, the National Park Service sought the advice
of a team of fishery research biologists from the U.S. Fish
and Wildlife Service (USFWS) as to what influences egg-
uaking operations were having in the ecological balance
of the Yellowstone Lake fishery. As early as 1953, these
biologists learned that egg taking and restocking were not
necessary to maintain the fishery. “In fact,” noted Phillip
Sharpe, “they found [that] the excessive remaval of eggs
was detrimental to reproduction.” The hatchery program,
it was learned, posed an actual threat to the lake’s cut-
throat trout population.*

Thus in the 1950s, NPS officials made dramatic cur-
uailments to manipulative park fishery operations. The
lase substantial collection of eggs from Yellowstone fish
occurred in 1953. The last fish stocking for the benefic
of anglers occurred in 1955. The NPS closed all park fish
hatcheries in 1957 and made plans to return the entire
park fishery to its original self-sustaining basis. In 1961,
the advisory fishery research biologists left the park and
workers from the Bureau of Sport Fisheries and Wildlife
replaced them. These workers began long-term research
on all park waters so that the park fishery could be learned
about and monitored to aid management. Fisheries man-
agement was shifting more toward protection of native
species and general research and less voward “aiding” (arti-
ficially) the fishery. Worries about angler pressure on wa-
ters and the idea of returning fish unkilled to the water
were also becoming forefront considerations.*

Conclusion

Many of the buildings in the Lake Fish Hatchery
Complex have continued through the years to be used for
park housing, fisheries science office space and laboraro-
ries, although the main hatchery building itself has been
used for storage for many years. The hatchery building
has strong potential to be stabilized, restored and reused
by the Nartional Park Service. Celebrating a time in the
national park when natural processes were subordinared
to the will of humans, the hatchery offers the opportuniry
to interpret the fascinating history of Yellowstone fishery
operations and human impacts on the region’s natural fish-
eries over the past century. The hatchery today remains an
integral element of the cultural resources that supported
the park’s natural resources—the “freshwater wilderness”
celebrated by John Varley and Paul Schullery.

Chronology of Use
The chronology of the Lake Area Fish Hatchery is as
follows:

* 1928—Construction of the hatchery begins.

* 1930—The hatchery is fully operational.

* 1930 to 1957—the Lake Fish Hatchery played a promi-
nent role as the source for collecting and exporting mil-
lions of cutthroar trout eggs, as well as participating in
the planting of both native and non-native fish in park
streams.

* 1957—NPS closed all park fish haccheries.

* 1957 to 1961—The harchery was used as part of the
work of advisory fish research biologists from USFWS.

* 1961—Advisory fishery research biologists left the park
and workers from the Bureau of Sport Fisheries and
Wildlife replaced them.

* 1961 two 1993—Unril 1993 (datc of the DCP/EA ref-
erenced under the “Treatment and Use’ portion of this
report) USFWS was still involved with the park fish-
eries program. The exact date when the hatchery was
assigned to storage use has not been determined bur it
is assumed that the hatchery building continued to be
utilized as part of overall fisheries research during part
of this time period.

* 1990s—The mezzanine storage platform was added into
the west end of the hatchery floor after the building
ceased to be used for the fisheries program.

* 1990s to Current—The Lake area Fish Harchery is be-
ing utilized as a warehouse and storage facility for fisher-
ies and maintenance departments of NPS; particularly
during the off-season.

From the date of its construction until the 1990s
the primary use of the hatchery has been related 1o fish
production or research, as reiterated above. Construction
changes to the structure have been minimal resulting in
a historic property with an exceptional degree of original
integriry.

Archaeological Considerations

In addition to presenting the documented history of
the Lake Fish Hatchery this report is intended to raise
the awarencss of all cultural values and to create a foun-
dation for continued rescarch into the building; its oc-
cupants, designers, and foundets; its site or location; and
the history of events surrounding the building. Although
not the primary purpose of an Historic Structure Report,
it must be recognized that understanding the occupation
of the site over time has the potential 1o yield addirional
information that can conuibute to the story of this loca-
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tion from both the standpoint of pre-history as well as
history. For this reason it is recommended that all ground
disturbing activities be observed with sensitivity regarding
archaeological values.

In the case of the Fish Hatchery icis known thar rear-
ing ponds were located near the hatchery during the pe-
riod of written history and documenting their location is
warranted.

If buried features related ro pre-history are encoun-
tered or if artifacts are unearthed that are thought to have

the potential to add to the history of the facility or oc-.

cupation of the site prior to construction of the building
we recommend consultation with the Park Archaeologist,
Historian, or Historic Archirtect.

Identified Archeological Sites

Two archeological sites were listed in the 1992 DCP,
following archeological surveys in 1958 and 1959. Site
48YE379 is located along the lakeshore west of the Lake
Hotel, directly opposite the hospital and its parking lot

(fairly close to the Hartchery) and the extent of the site
is unknown, (it may have been impacted by the original
construction of the Grand Loop Read and further modi-
fications, and may have experienced impacts from shore
erosion). Site 48YE380 is nearby, also along the lake
shoreline, but east of the Lake Hotel. This site is a large
site extending back from the lake over several acres. Nei-
ther site would be adversely impacted by the reuse of the
Lake Fish Hatchery.

Additional archacological investigation is, and has
been, ongoing and verifying current conditions with the
Yellowstone Center for Resources (NPS) will be necessary
as development in the proximity of the hatchery occurs.

Historic Plans and Materials

Historic plans and materials are found on pages 13-

32.
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CELOTEX INSULATING CANE BOARD

Mann{actured by

THE CE_.LOTEX COMPANY
919 North Michigan Avenue, CHICAGO, ILL.

MILLS: NEW ORLEANS, LA

BRANCH SALES QFFICES
(Sce Telephene Books for Addresses)

DALLAS, TEX.
DENVER. COLO,

ATLANTA, GA,

BOSTON, MARS.

CLEVELAND, OHIO
LONDON, ENGLAXD ANTWERP, LBELUGIUM

MEXICO, D. F., MEXICO ROME, ITALY

DETROIT, MICH.

RANSAS CITY, WO.

1.0S ANGELES, CAL.
SYUNEY, AUSTRALIA

MINNEAPOLIS, MINN
NEW YORK, N. Y.

PHILADELPHIA, PA.
ST. LOUIS, MQ.
SEATTLE, WASH.
TORYO, JAPAN NUENGQS AJRES, ARGENTINA
BERLIN, CHARLOTTENRURG, GRRMANY

CANADIAN REPRESENTATIVES: ALEXANDER MURRAY & COMPANY, LTD.

MONTREM TORONTO £T. JOUN
Products
Crlorex STaNDARD

Buinoing Boanp.
Crrorrex Latin.
Cerotex Carrer LINimG.

CerLoTex LiNoteus Basguwd V-, Canrer LINING,

CELOTEX

INSULATING CANE BOARD

HALIFAX WINNIPES VAKCOUVER
Crrotex Roor Insura-
TION BoARD.
CELOTEX INDUSTRIAL IN-
sULATION Boarp.
AcousTI-CELOTEX.
CELOTEN REFRIGERATING INSULATION BOARD.

Celotex Standard Biilding Board and Celotex Lath—General Information

Description and Size of Boards

Celotex 1s manufactured hy fclling or weaving
strong cane filery into boards 12 {1, wide, % in. thick,
and over 1000 {t. long. It is cul to standard sizes 4 {1.
wide, 7, B, 814, 9, 915, 10 and 12 i1, long weighing ap-
proximatelvy 60 B per hundred sq. {1 and furnished io
thicknesses of 7 and 7 in. Celotex has a pleasing
gray-brown or tan celar and an attractive semismoath
labric-like texture. It combines high thermal insu-
lating value with considerable structural strength, hav-
ing ample rigidity to fulfill all structural requirements
for which it is used.  Tts strength is derived solely from
its structure as it does not contain any adhesive.

Physical Characteristics

Thermal Conductivity—The Lthermal conductivity
of Celotex has bLeen established Ly many nationally
kuown Inboratories (U, 5. Burean of Standards, Armuur
institute of Technology, and others}. The average con-
ductivity established by test in these laboratories is 0.33
Ritn per hour, per sy, ft., per degree F, per in. thick-
ness.

Structural Strength—Tests made by the Armour
Institute of Technology, The University of Minnesota,
The R. W, Hunt Company, Columbia University, amd
other laboratories have shown that Celotex used as
sheathing in buildings provides greater Lracing against
distortion of the building than is obtained with hori-
zantal wood sheathing,

Moisture Resistance—In the manufacture of Celo-
tex the Bbers are chemically treated and waterproafed
8o that the entive bourd threughout its thickness ia highly
water resisting.

Fire Resistance—Celotex is slow-burning. Due to
its high insulating value, light weight, and the abscnee
of open joints it retards the spread of fircs.

Vermin Resistance—In the process of manufac-
turing Celotex, soluble contents of the fibers are com-

Swerrs

pletely removed, leaving no food value whatsocver for
rodents or other vernnin, Celolex is a sterile product.

Permanence—Cane fibers are known to be ex-
tremely durable. With the same protection accorded to
other building malterials, Celotex will retain its physical
characteristics for the life of the butlding in which
it is used. [t is now in place in more than 250,000 build-
ings.

Uniformity—The manufacture of Celotex is
closcly controlled by chemical and physical tests.  llourly
tests are made and records kept of its strength, water-
resistance, and other physical characteristics. Uniform
quality is maintained and improvements nade from time
to time.

Practicality—Celotex is made in boards that are
light in weight and of size convenient to handlc on the
job, 1t is sawed and nailed like wood.

Manufacturing Facilities

Celotex is established throughout the world as a
standard Luilding material. The Company produced in
1922 some 18 million sq. ft., in 1927 about 257 million
sq. ft., and its present capacity i1s approximately 350
milfion s ft. per vear. Production increases have
been made necessary by demand and the Company will
increase its production to keep abreast of thie demand.

Service

Tug Criorex CodpaNy maintains a Jarge and well
equipped Research, Development and Control Depart-
ment. Al problems of application, decoration, and new
uscs are handled by this department which has an ex-
perienced personnel of engineers, architects, chemists,
and decorators.  Details of application are tested out by
this department in the laboratorics, but in addition, be-
fore issuing specifications, they are tested out on a prac-
tical scale so that only reliable, well established speci-
fications are introduced into general use.

Contmned on next page
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The Celotex Company
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MASONITE CORPORATION

Manufacturers of Masonite Structural Insulation and Presdwood

111 West i’\'ashington Street
CHICAGO, ILL.

PRODUCTS

MasosiTe  STRUCTURAL  IN-
SULATION, THICK,
MasoXITE [NsULATING FaATIL

Masostre Prespwoon 1 Ixci

MasoxITE QUARTERHGARD,
MasoxITE PRESDWOUD 7Y% INCI0
Tmck

INDEX

PAGL

‘Table—Hcat Losses Throngh Various Ronf Construce

tionse-Limmisslated and hsulated, oo veeneieeianns
Condensation Chart.........c.cocuvue. .. 4
General Specificatlons
No, l~Masonite as Sheathing in frame Construction, 35
Nn. 2=Maynmite as Shouhing under Swicen, Brick or

SUNE VLT, o vt emmrbmrm s e bbb s n et ns 5
Na. J==Masonite Tnsulatiog Lath as Master Base ad

Insulation for Outsitle amd Partiion Wally and

Celllngs ovovrovnierianizsanacisnsosmnsataninizny 3
No. A—Masmite Structoral Insulasion an an berior
Finigh ..., ... ]

No. 5—Masunite Structuzal lusulation fur Cuiling and
Floor Insulation.....oepsraieniisiiesiioasianess

Na. t—Sizing, Pamting, Staming, Tiating, aster
Il'u_im: ur Wallpaper on Masonite Strucinrl Insn- p
witun ... I e I e

PAGE
No. 7--}Masonite as Insulation and Daze for Plastic l
Dainms oS termt LT L, T
No. 8—\Wallpaper applicd 1o Masouite Stroctermd s
Lavion ...... tretaneaaneen PO e T AT h
No. 9—Masonite as Roof Insulaticn utaler Woud
Y (P o R g I S
No. ID=Masonite as Noof Insulatiun on lup of Woed
ABLEES avuraanacinerionnominens ferararsianasioa 5
No. H—=Masonile Roof Insulation vver Concevte Gyp-
sum, Wood and Swech Decks. ..o ..o oL ]
No. 12~3Masanite Insulation applied tu Lime ar Gyp-
sum  Plaster Walls and Ceilings for Acoustical
Correctitn! cuvreiniceisocanians [T - o -

Installation Details—Mazutile Insulutjon, .. ... ),
Masonite Presdwood, .. ......cooovvncn vivanie,. 12 I

e

MASONITE

Its Manufacture and Adaptability

Masonite is a manufaciured board, made entirely
of wood fibre. It retains the natural strength and com-
sosition of woerd, but 13 30 made that a high degree of
msulation valuc is added.

In the Mason Drucess of preducing this scientific
wood product, clean wood chips are exploded uader
high steam pressvre, so Lhat the womnd is reduced to
fibre. The product thus produced consists entirely of
long cellulose fibre, with their strength unimpaired and
the lignins, o satural cenwnting stoucture of the weond,
cutirely retained.  No chemicals are used; the exploding
process s purely a physical one, so that there i3 no
change in the wood except tearing it apart into patural
filies,

Because the Miason Process has succeeded in pro-
ducing a long fibre of ummpaired strength without the
use of chemicals, the MasonsTe CorroraTion is able to
fabricate a board with the natural strength and com-
psiting ol weod—an achievement never befure attained,

Masonite Structural Insulation, as you buy it, is
simply thesc long fibres thoroughly {elted together and
pressed juto board form. No binder is added to the
'nrmltm. The natural cementing matier of the wood
reingr unbarmed, nothing but pressure and heat is needed
to form the hbres inte structurai board.  The pressurc
s applied hydravlically until the required <degree of
density is obtained. 1t is possible, therefore, to fabri-
cale Afasonite it varions degrees of density, suiting the
formation to the service the board is to perform.

Masanite Structural Insulation is pressed to a point
which gives it the praper amount of structural ripidity,
but still maintains great insulating value by leaving a
mivriad of minute air cells in and between the fibres.
Az a result, this material combines structure and insula-
tion to a degree that has heretolore been difficult 1o find.

MASONITE PAGE 1

SwieEr's

Its Insulation Value

The thermal conductivity of Masonite Strucinral
Insulation for 1-inch thickness as determined by the
G. F. Gebhardt Laboratorics, expressed in Baw.'s per
hour, per square foot of surface, per degree Fahrenheit
difference in temperature between the two surfaces of
the material is 0328, Testerd by Prof. Frank 1. Rowley,
testing engineer, Umversity of Minnesota, 1t was touni
to have a co-efficient of heat conductivity of 0,321,
Hoth of thess tesls were made by the Rat plate method.
Acvarding 1o hot box tests made by Gebbardt Labora-
tories, the coefficient of conductivity is 0.253.

Where to Use Masonite

The specifications listed in the fullowing pages ind-
eate the great spread of nses of Masonite Structurl
Insviation.  Probably no olher building material fiss
such a great variety of jobs as this one. Tis smantd,
wuiform boards, 47 inch thick, 4 feet wide and 8, 9, 10
ur 12 feet long, and with a density of about 19 pounds
per cubic foot, can be handled. sawed. cut and nailed
like wood, because they are wuod.

Only the most commaon uses are discussed in thess
pages, the more unusual vites being reserved (ur speaal
hullctins.

Masonite as Sheathing

Prolably the most common use of Masonite in
building is sheathing. Under frame, brick, stane or
stucco exterior walls it replaces other materials with
ovul increase in cost, but with a preat increase in the
value of the building. The added insulation meets every
demand of the present day trend toward nsulated
buildings, and shows mmazing results in the reduction of
heating costs, additional comfort in winter and simnmer,
and greater rigidity and sirenpth in the struciure.

Continied on nzxt fage
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Masonite Corporation
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MASONITE PRESDWOOD

What Masonite Presdwood Is

Tt is an all-wooad fiyre hoard, made from fibre oblained
b{ expioding fresh, clean dﬁf’ by high pressure stgam, These
fihres are then thorooghly felted together and are finished into
boatds in steam heated, flat-bed hydsaulic presses wihere ey
are subjecter 10 hundreds of wons of pressure and at the samoe
lime 1 a lemperature of ncarly 3 F.

n fone ways, Masonite Prextwood is a better product than
nature’s own original material 1L is both graintess and knut-
less, has greater resistance to moisture, is much denser and
far tougher.  Yet il containg o Joreign substance, i even
a chemical binder. It is gemvine wood—and nothing elie—
toen apart by steam and put together agam by beal and gires-
»ure.

Shape, Size and Thickness

Presdwood is made only in baard form to a stundard wirth
of 4 frer il to a maximam Jength of 12 feer, These boards
ace avalalle in two thicknesses nnly, 18 amd @& ively,

Advantages Presdwood Offers

It will not crack. split ar splinter. 1t is highly resistive
to wear and to maoisture amld shows Little contraction or expan-
sion, 1t contains no grit or foreign substance of any kimd
ancl does wat, i uny way, damage tools, Lt s easily worked
on . plancrs, sancders and shapers, as well as with  bamd
Tkl

Uses of Masonite Presdwood

To cover this subject would necessitate the use of mnch
epace, for Presdwond is heing used extensively in many diversi-
hed Rclds. The uses pointed out herewith are therefare those
uses which are of particniar interest (o the archirect, dmikder,
contractor, carpenter and home owner.

For Interior Decoralion

Presdwood is used for panels on walls and ceilings, cither
natural, or as a ground for any desited decorative treatment
in private homes, hosiness offices, storvs or public buiklings
Properly insizlled, there is no danger of the broad, smooth,
handeoma  bourds  ourling, warping  or  buckling.  Iu s
?_Is_o used extensively in  buili-in cabinets and for closet
tning. .

For Stores and Business Houses

It is used for paneling sidewslls and ceilings, for parti-
tions, for the from and ¢ of eouwnlers, as tops for desks
and tables and as dmwer'ﬁmm. In sume instances i1 is
Leing used for Aooring.

For Linmg Concrete Forms
. In this ficld, the use of Presdwood is attracting much atten-
tionn. Where concrete surfaces are to be left expoied, the e
of Presdwood for [erm hining resully in a fine, smooth surface
un ihe concrete wall or column, se thal no special surfacing or
inding work is required, In this work the same piece of
resdwood may be tsed several times  On one big job i
was reported that a part of the Presdwood was used cight
timmes.

For Special Uses

Presdwood is also being used to build radiator enbincts,
clothes hampers, fire screcns, ralie 1ension boards, radin calbi-
nets, card tables, incubators, brooders, shipping cases and chil-
ilren’s playhouses,

Method of Applying Presdwood

Cutting and Fitting—Any woodworking ool may be used.
Boards should be eut accurately to size nder no condition
should Presdwood be sprung or foreed inlo place.

Na[linlg—Bmh size ‘and type of nails 10 be used are Jeter-
mined by the particular reguirements of the case. Where any
nailing §s renuired in the center el the boand, it shoutd be deue
first, after which e nailing at the edges would be done,  Never
“toe pail” Presdwood,

Gluing-—Glue Presdwood just as you would any other wood
board, using o good grade of waterproof cement or glue and
being careful tu securc a solid contact.

Noter Where Presduned is 1 be exposed to high hwmidity,
it should have water sprinkled or brushed on the serecn
side und allowed 1v stowd 48 hours of louyer befure being
instafled Thig tntures o peromment smooth, flal surface, os
the buard 1ill absorb the proper amotnt uf mausture, afier
rhich 1 will shoss wo further conlraclivn or crpainsimi.

Finishes Applied to Presdwood

Alnong the manufacturers whose pruducts have been ap-
plicd 10 n.*{asonilr Presdwond  with thoroughly  satislactory
resulls are the fvllowing .

Adams & Ehing, d S. Gutia Percha Paint Co, Berry
biros, Inc, Cook Laint & Varpish, DeVoe & Raynukds, Dul’om,
Eayle Picher Lead. Elaterite Paint & Manufacturing. Glidden,
Grand Rapids Wood Finishiog, Heatl & Milligan, Llockaday
Ine, Marictta aint & Color, Martin-Senour, Benj. Moore &
Co. Murpby Varnish, National Lead, Peaslec-Gaunlher, Tins-
burgh Plate Glass, Pratt & Lambert, Sherwin-\Williams, L'ruscon
Laboratories, and Watson [aint & Varnish,

Note: While the sealers, lacquers, cnamcls end varnisivs

of certuin well-kngsen sunnfachurcrs ure meutioncd spect-

cudiy s these specificutions, it will be fouwnd thut sinvlar
products of other reputable momufocturers will seev
cqually us well. Confer with yaur paini dealer or ianufecturcr
concerning auy special finishes ar efects yonu may desive

Brush Applied

Natural—The rare beauty of ‘rich brown burled Presdwood
that always arouses admiration may be preserved by m?llymu
first a high grade clear sealer, then two or more cuals of clear
lacquer or varnishe A beautiful uatural Gnish may be attained by .

First—Applying one coat of Pratt & Lambert’s Filiex
reduced S0 with turpentine substitnte or ane coat of Sherwin
Williams Sanding Sealer No. (4398,

Second—Sanding, when dry, with 00 sandpaper er rub
tightly with fne stee] wool.

ird—Flow on two or more couts of varnish or two coats

uf Sherwin-Williams Wood Finishing Lacquer No, (4625 Rub
lightly with fine steel wonl after cach coat dries. For the
foest sarpish finishi rul down ihe Jast coar with pannicestune
and sweet oil. A number of interesting finishes have been
developed which retain the nanral burl, lgul change the culor,
old Bronre—Scoured Ly applying a mixture of Mon-
golian Gold Powder No. 10, afl and_japan with waste and then
wiping. Afler allowing to dry 12 hours, spray with whiw

Beryl Green—Secured by hruthing on one coat of Beryl
Green wiping oil stain, wiping, allow to dey 12 hours, then
spraying one coat of water white lacguer and ooc cost of
clear Rat lacquer,

Gray Marble—-Secured by Leushing gn one ¢oal of Geay
Wiplhg Qil Swn, and finishing as in the Beryl Green.

The foftowing finish is particularly good [or outside use:

DuPont Duco—Apply onc or more couts of lacyguer scaler
No, 233-1041,  Sand with fine sandpaper or stee! wonl  Then
ap{::y twi coats of DuPont No, 25& Cinlshing Lacyuer,  Many
colors are available and the lacquer nomber 259 should he
given in connection with the color number,

Spray Applied

KNote: There ore mony spraying focquers suifable for inside

wre, Among them being:

DuPent Duco—Usc une ur imore cvals of sealer No. 234-
1041 rubbed when dry with fine sandpaper or steel wool, then
two coats of fnish uer No, 237

Mill White Enamel—Au incxpensive fivish for factories
aml workmoms #8 one et of Filtex redaced by adiding one
fourth part turpeatine substiluie. One cvat of Lyt-all fat
Anish and one coat of Lyt-all Gloss Finish,

Satin Finish Enamel—Apply one coat of Benj. Moore &
Co. Fileote. Onc coat of Moore’s Sani-Flal White, reduced
with 1 pint of raw lisced oil to 1 gation of paint. One com
of Moorc's Dulamel White, Rub lightly with 000 sandpaper
or fine steel wool, afier the first (wo cvats, if desired.

Outside Paint
Outdoor Paint Finish—Apply one coat lead and wil, using
ruw linseed oil in [arge proportions. Second caat with lead and
oil, using less oil than in the first coal. The third or finish
coat will contain the usnal proportion of lead, oil and zinc

-
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Condition Assessment

Building materials were assessed on site in regard to
condition. A rating method and priority system has been
used for assessing the condition of materials and is de-
scribed as follows:

Materials Rating System

1. Historic Material—Preserve (in place)

2. Historic Marterial—Preserve wherever possible; re-
place with in-kind

3. Historic Material—Preserve wherever possible; re-
place with comparible

4. Preserve where there is no reason for removal

5. Removefalter/replace (sensitively)

6. Specified treatment nor required

Priority Rating System

Critical—Requires immediate action to preserve
essential historic features and materials experiencing
advanced deterioration, or to assure the stability of the
building, or to preclude a threat to health or safery.

Serious—Materials or assemblies are approaching an
advanced state of degradation, or will soon pose a threat
to health or safery.

Minor—Degradation is minimal and preventative
maintenance has not been followed; life expectancy of the
material is reduced.

Evaluation Methodology

* The building was measured with tape measures and
hand held devices; measurements were compared with
original drawings on-file with the NPS.

* Marerials on site were compared with the historic devel-
opment of construction methods, materials, and tech-
nology as developed by preservation, architectural, and
engineering disciplines.

* Historic documentation and significance of the struc-
ture was reviewed to provide a basis for evaluation and
to understand the imporrance of on-site materials, as-
semblies, systems.

* The structure was photographed in its current condi-

tion.

Visual observations of defects were made and incorpo-

rated into this report.

* Assemblies that have failed or are approaching failure
were recorded photographically.

* Representative structural calculations were done for
typical supporting members to confirm their adequacy

for continued use. The building was evaluated for resis-
tance to earthquake forces.

* Building codes were reviewed to assess safety for oc-
cupancy and the general public; the review includes
consideration for potential future uses as well as current
uses.

*» Other written material and evaluations for the building
were reviewed and incorporated as they were discovered
during research on the facility.

Historic Building Materials and
Assemblies

Site and Site Elements: Although appearing relatively
natural it is suspected that the site was impacted by the
construction of the Hatchery—it may have been leveled
to a degree and it is known from historic drawings that
there were planting areas, an exhibit pond, and random
sidewalks at the site; particularly near the primary public
entrance at the southeast corner of the building. Remnants
of sidewalk features (both asphalt and concrete) can still
be found at that area of the site and a series of cut stone
steps occurs south of the public entrance doors. Currently,
all sides of the structure are surrounded by ground sur-
face consisting of on-site gravel and earth intermixed with
sparse natural grasses and curf; and mature coniferous trees
surround the building. Midway along the south (lakeside)
elevation there is an asphalr curved drive thac accesses the
raceway portion of the hatchery and that is still currently
used by park maintenance vehicles. The hatchery is set
back from a paved drive that occurs south of the building
and is between the structure and the shoreline of Yellow-
stone Lake.

As noted in the historic text, there were also three
rearing ponds located along Hatchery Creek to the west
of the building proper, as well as underground drain-
age features for the raceways berween the structure and
Hatchery Creek. Underground water and electrical utili-
ties serve the building and a water manhole is located near
the Northeast corner of the facility.

Concrete: Concrete was used for all sub-surface sup-
porting elements including footings and stem walls as well
as for slabs-on-grade art the fronc entrance terrace and the
floor of the raceways and aquarium exhibit area. Open
drainage trenches in the raceway floor are also constructed
of concrete. The date of the concrete is actributed to 1928
when the structure was constructed. Concrete for the
structure is discussed in derail in Appendix C.
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Stone: The fireplace and chimney are stone. The ori-
gins of the stone have not been documented but it is very
possible that it was collected from the immediate area.
Individual stones are of intermediate size (6-10" in di-
ameter) and vary in shape from rounded to angular to ir-
regular. Rhyolite (a form of Granite prevalent in this area
of the park) is the most likely type of stone incorporated
in the construction. The stone is laid in random pattern
with the exception of the shaped mantle and a shallowly
depressed shelf in the face of the fireplace that is an obvi-
ously later madification to the assembly. Research is con-
tinuing to try to find a historic photograph of the fireplace
face.

Mortar: The mortar is associated with the stone de-
scribed above and occurs only in the fireplace and chim-
ney. It is auribured to the 1928 date when the structure
was constructed; the mortar is in good condition and,
with the exception of the newer inset, is pigmented a char-
coal color.

Roafing material: The roof is surfaced with wood
shingles that are believed to have been installed as part of
the original construction. In keeping with the Parkitecture
style of design, the shingles are double coursed and are
installed with wide exposure (16" +/-). The existing roof-
ing is severely eroded, parrticularly at the higher elevations
on the roof, and there are numerous locations where sec-
tions of shingles are missing on the roof. Sheathing boards
along the edge of the roof exhibit some deterioration and
will need replacement at the time thar the structure is re-
roofed.

Metal gutters and accessories: None noted.

Structural steel: Limited to truss connections at the
interior of the structure. It is believed thar che steel is A-7
quality and that the bolts are the equivalent of ASTM
A-307 grade.

Cast iron: None noted. There may be internal case-
ings associated with the fireplace damper.

Sheet metal and flashings: Flashing on site is limired
to copper step flashing at the base of the chimney. The
fashing appears to be in excellent condition and is a classic
example of properly done step flashing at a roof penetra-
tion. The flashing will have to be loosened and reattached
as new roofing materials are applied to the roof; maintain-
ing the level of craftsmanship during this operation will
be important functionally as well as visually.

Soffit materials: None.

Roof sheathing. Rough sawn 1x boards (original).
Edge replacement as noted under ‘Roofing Materials’ is
warranted.

Fascia: None; rafter tails and purlins are exposed.

Expased lag: Log structural members have been ex-
posed at the exterior of the structure to create a rustic ap-
pearance for the building and to relate the building to the
natural forested areas that occur in this part of Americas
premier park; consistent with the tenets of the Parkitec-
ture style of architecture. The exposed log occurs at the
sill line (base of wall), along the top of the wall (cap),
as vertical columns spaced along the elevations at major
structural lines (including cornets), as perimeters of all
window and door openings, and as brace parterns in the
walls. Exposed log work is also visible in the form of rafter
tails and purlins around the edge of the roof. Most log
work near the base of the building exhibits deterioration
from the deep snow that occurs at that location and sig-
nificant portions of the log work in these areas needs to be
replaced. The log work above the snowline appeats to be
in good condition and should remain. As a macrer of site
specific behavior, the sill logs on the south elevation are all
deteriorated whereas the sill logs on the north elevation
are not; and all column bases on the north elevation are
deteriorated whereas the column bases on the south eleva-
tion are not. Joinery of all log work requires arrention in
the form of sealants. The species of wood for the logs was
not investigated; however, Douglas fir wood have been
one of the preferred choices of log builders in the 20s.

Waood siding: The suuctural system for this building
would be classified as a braced wood frame with lumber
infill. There are no traditional framing members in the
walls and the wall finish is in the form of siding that is
nailed direcdly to the cap and sill logs. The siding is in-
tentionally gapped and the gap is covered by an interior
batten. Siding around all sides of the structure is 1x12 flac
siding with 1" gap and battens are 1x4 flat siding. It is in
fair condition but does require maintenance in the form
of some re-nailing and application of new coating. In its
existing configuration the wall is suitable for habitable use
during the summer and moderate parts of the shoulder
seasons; it would not be suitable for use during the winter
season because of the lack of insulating materials.

Exterior wood trim and casings: All exterior wood
trim and casing is exposed log work with coped joints as
can be seen in the photographs; it is in fair condition with
some members requiring replacement.

Shutters: All window openings have removable wood
shutters (protection from snow) and the shurers are cus-
rently in place. The shutters are of various designs and are
in very poor condition; it is recommended that they be
replaced to be of similar appearance throughout. Connec-
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tion hardware for the shutters also requires replacement.

Windows and glazing: The windows (including
some panes of glass) are believed to be original to the
date of construction (1928). The windows are typically
wood hinged (casement) divided lite windows and occur
throughout with the exceprion of side windows in the
North wall of the Aquarium area which are awning win-
dows. The hinge mechanism for the casement windows
was field applied using conventional surface hinges. The
windows are glazed with single pane glazing and, in most
cases, the glazing is intact. As can be seen on the current
photographs (pages 43-92) there are selected locations
where glazing is broken and one of the high wall windows
into the aquarium area is damaged with dividing mullions
and muntins missing. The majority of the windows are
believed to be repairable. With the exception of two main
entrance door sidelites and six windows in the West eleva-
tion that were not installed, 1928 drawings showing glaz-
ing configurations confirm the location and size of these
openings.

Exterior doors: Doors into the aquarium exhibit area
and the office are vertical grain fir paneled half-lite doors
with a 4/4 array of glass over three flar recessed panels.
They are painted forest green. Hardware on the doors in-
cludes rabbeted hinges, mortise lock with stamped metal
knob, and plain beveled escutcheon plate all of which are
original.

The pair of service doors into the raceway area are
plank doors featuring a bead pattern at the seam of three
equally spaced planks. The hardware is remarkable: the
three hinges are hand crafted exposed steel and visually
extend the full width of each door leaf. The hinges are
shaped at the leading and burt edges with gothic or medi-
eval patterns and the bolt pattern attaching the hinges to
the planks of the door are highly visible. Latching hard-
ware is original, is of monumental length, and is config-
ured with a thumb latch and pull handle.

The urility door that accesses the North end of the
balcony is also a wood board door but it is made of thin-
ner boards than the raceway doors and the joints between
the boards are flush rongue and groove (T&G) joints.
This door was visually intended to disappear into the
board pattern of the wall and is finished identically to the
adjacent wall surface.

Wood framing: Wood framing materials occur only
around the 1928 storage closets and as supporting mem-
bers for the recently introduced storage platform at the
west end of the raceway area. 1928 framing at or near the
storage areas includes partial height stud walls, sill plates,

and stair stringers all of which are in good condition. The
new storage platform is constructed of 2x10 floor joists,
girders fabricated with multiple 2x10s, and log support-
ing columns—all in good condition.

Flooring: Aquarium exhibit area—Flooring is unpat-
terned natural colored concrete in serviceable condition.

Aquarium service area—Flooring is dimensioned
lumber planking; designed for easy removal to access uili-
ties serving the underside of the aquarium exhibit tanks.

Balcony—Flooring is matched fir flooring in service-
able condition; finished naturally.

Raceway—Flooring is unpatterned natural colored
concrete in serviceable condition.

Elevated storage platform—Flooring is unfinished
plywood.

Office—Current flooring is indoor-outdoor carper; it
is installed over an original inlaid linoleum surface thac is
applied to a concrete slab-on-grade substrate below.

Ceilings: The ceiling in the office area is painted ce-
lotex with an applied square wood batten pattern; bat-
tens are stained dark brown. The office ceiling is original
to the era of construction. All other ceilings are exposed
structure displaying exposed log rafters, purlins, and the
underside of natural wood sheathing.

Interior walls: With the exception of the office area,
all walls are exposed board and batten stained wood as-
semblies as described under the ‘wood siding’ paragraph
above. Unless the walls are rehabilitated for increased
thermal performance, they can continue to be used; they
need to be cleaned, prepped, and stain/finish touch-up is
required.

The office area walls are constructed of wood framing
or furring and are covered with painted Masonite. Similar
to the ceiling, the walls are appointed with a square wood
bacten pattern.

Wallpaper: None noted.

Interior doors: Interior doors are five panel vertical
grain fir doors with beveled panels. They are finished nat-
urally and are original 1o the 1928 construction with the
exception of the interior office door which is believed to
be an original paneled door re-fitted in a new locarion.

Millwork: As noted for exterior elements, most interi-
or trims are of fitted or coped log construction in keeping
with the rustic style of architecrure. Casing for doors in
walls framed with dimensional lumber is of flat 1x4 stock
finished to match the doors and walls and features butted
corners. The balcony railing is noteworthy as an example
of interior log millwork. Spacing for individual railings
within the railing assembly exceeds current code limita-
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tions; however, spacing is very close to code mandated
requirements and violating the original design would ad-
versely affect this historic feature.

Cabinetry: Original cabinetry in the facility is limiced
to the aquarium tanks that were used for exhibiting fish.
The tanks are constructed of planking that is bolted to-
gether and reinforced with dimensional lumber bulkheads
and whalers. Each tank was originally lined with copper
sheer; a more recent modification inserted thin cementi-
tious liners around the tank (presumably to improve light-
ing levels in the display). Incorporating {or interpreting)
one or more of the original tanks is recommended.

Stairs: There are four sets of steps associated with the
Hatchery:

1. Exterior steps along the north wall—even though
these are clearly intended as service steps, they are
beautifully detailed with half-log weads, half-log
stringer, and pole (log) hand-crafted railing. The steps
also serve as a second exit from the balcony viewing
platform.

2. Utility stair below aquarium tank floor—constructed
of dimensional lumber; access from above requires
modification to make the steps fully functional.

3. Steps between raceway floor and office (see plan}—
constructed of dimensional lumber with planed lum-
ber treads and risers. In good condition; requires re-
finishing.

4. Steps from aquarium exhibit area to balcony view-
ing platform—chis feature is constructed with planed
lumber treads and risers and pole (log) hand-crafted
railing. In good condition; requires re-finishing.

Hardware: The double doors into the aquarium area,
exterior office door, and exterior raceway doors require
ADA accessible door hardware. (See section on building
codes). Other door hardware could remain; however, in

the interest of simplifying keying systems or access other
replacement may be mandated. Retaining historic visual
elements (such as escutcheons) is recommended. If the
raceway area of the Hatchery is rehabilitated to an As-
sembly occupancy, then the raceway doors would require
panic hardware. Introducing panic hardware to this pair
of doors will require great sensitivity because of the qual-
ity and workmanship of the original design.

Exterior painting: Exterior painting or stain has been
applied to siding, log work, doors, and windows; it is
recommended that those elements be re-coated. Wood
shingles were originally stained green; however, it is rec-
ommended that pigmentation of replacement shingles be
considered in relation to other buildings in the hatchery
complex (some of which have new roofs). An alternate
approach would consider application of clear retardants/
preservatives/repellents.

Mechanical. Existing mechanical systems include fish
water supply (disconnected), aquarium and raceway grey
water drainage, and a single circa 1940s cabinet heater in
the office area. It is not unreasonable to assume that the
heating appliance has reached the end of its useful life and
that a more energy efficient appliance could be introduced
into the facility. Improvements to energy efficiency could
also affecr how equipment is sized and utilized (see energy
section of this reporr). Revisions to or additions of water
and/or waste systems into the facility is dependanc upon
the uses that the building will be pur ro.

Electrical: 1t is assumed that electrical systems would
require cotal renovation if the building is used for any
other purpose other than storage; and, conversely, that
the existing systems are adequate for the current storage
use. It was noted that most conductors were protected by
flex conduit and that the exterior panel is of recent manu-
facture. It is recommended that grounding of the entire
system be investigated.
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Materials Inventory
Category Location Element Description Reg  Cond Priority Remarks
Site
Site Site landscaping Gravel w/scattered grass and ground cover, 4 Fair Minor  Maintain;
all sides of building enhance
Site Trees Evergreens all sides of structure 1 Good Minor  Mainnin
Site Site grading Adequare drainage ac south and east; 5 Mixed Serious  Install permanent
potential for negative drainage around drainage guter at
north and west sides north wall
Site Paths and walks Cuc stone steps and walkway 2 Poor Minor  Repair/restore
(original)
Site Paths and walks Fragments of conc. walk-SE corner 6 N/A Minor  Remove
(not historic)
Site Paths and walks Fragments of asphalt walk-SE cotner 6 N/A Minor  Remove
(not historic)
Site Manhole Metal manhole w/cover 4 Poor Minor
Site Service drive Curved asphalr service drive 3 Fair Minor
Sub-Structure
Structure Foundation-aquarium/office Reinforced cone. stem wall 3 Poor Critical  Repair
Structure Foundation-S wall raceway area  Reinforced conc. grade beam/footing 5 Very poor  Critical ~ Replace
Strucrure Foundation-N wall raceway area  Reinforced conc. grade beam/footing 3 Poor Critical  Repair
Structure Ext. front entrance steps Reinforced concrete, unpatterned 5 Very poer  Critical ~ Replace
(Terrace)
Structure Interior concrete floor slabs Reinforced concrete, unpatterned 1 Good Minar  Add sealants
Scruceure Exterior cancrete floor slab-entry  Reinforced concrete, unpatterned 1 Good Serious  Add sealants
Structure Raceway drainage trenches Original concrete drains for fish tanks 1,2 Good Minor  Enhance gutters
Roof Assembly
Roof Roof ridge Wood shingles (Boston lap) 5 Very Poor  Critical ~ Replace
Roof Roof surfacing Wood shingles {sawn)-special coursing 5 Very Poor  Critical  Replace
Roof Air infilc. barrier New mar'l (did nor exist historically) 5 N/A Critical  Add
Roof Cedar breather New mat'l (did not exist historically) 5 N/A Critical  Add
Roof Icedam edge protection New mat'l (did not exist historically) 5 N/A Critical Add
Roof Roof sheathing Spaced 548 boards 2 Fair Critical  Replace edge boards
Roof Insulation {sce Ceiling under Interior category)
Roof Flashing Copper (chimney only) 1 Good Minor
Roof Perimeter Fascia/Soffit Underside of roof sheaching is exposed 2 Good Apply repellent
Roof Chimney {sce separate category below)
Roof Structure Rafters 6" dia. Log @ 2’ cfc +/- 2 Varied Critical  Replace all rafter rails
Roof Structure Purlins 8-10" dia. Log (5 thus full length) I Fair Minor Epoxy ends

Priocity Rating System: Critical—Requires immediate action ro preserve essencial histaric features and materials experiencing advanced deterioration, or to assure the scability of the building, or to preclude a threat ro
health or safety; Serious—Materials or assemblies are approaching an advanced state of degradation, or will soon pose a threat 1o health or safery; Minor—Degradation is minimal and preventative maintenance has not
been followed; life expectancy of the material is reduced.
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Category Location

Roof Structure
Roof Structure

Log Structure—Exterior Walls

Orig. Log Sill logs
Log wall cap
Log columns
Log bracing
Intermediates

General Connections
Joint sealanis
Rot prevention
Coating

Exterior Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Walls

Interior—Raceway Area

Interior Raceway

Element

Trusses
Braces (internal)

Entire perimerer

Entire perimeter

Corners; all struceural bays
Ends; corners
Window/door perimeters
Throughout

Throughout
Throughout

Throughout

Siding
Battens
Framing

Insulation
Vapor barrier

Furring at ofhce

Windows: raceways

Windows: aquarium

Windows: office

Ext casings and trims {thru-out)
Int casings and trims {thru-our)
Main entry door

Office door

Balcony/udility deor
Raceway/service doors
Remaveable shurters

Ceiling

Description

10-12" log chords/webs
8" dia log (4 total)

18" Log artached to conc. stem wall
14-16" Log awached 1o cols. and roof
18" Log {coupled)

8-10" Log

8-10" Log

Supplement as required (see text)

Replace winew throughout
Install new borate rods throughout

Maintain natural; apply clear where required

1x12s; spaced
1x4s at all siding seams (12" ¢/c)
None at exterior

New mat'l {did nort exist historically)
New mac'l (did not exist historically)

Unknown; presumed to be wd framing
Hinged casement wisgl pane glazing
Hinged csmt/awning wisgl pane glazing
Hinged casement w/sgl pane glazing
Log

Log or x4 jamb; 1x6 head flar wood profiles
Pair, wd panel w/divided half-lire

Wd panel widivided half-lite

Custom wood board

Pair, custom wood plank

Various wood constructions

Exposed structure

Rig
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Cond

Excellent
Good

Poor
Varied
Varied
Fair
Fair

N/A

Very Poor
N/A

Poor

Fair/Good
Fair/Good

N/A
N/A

Good
Fait/Poor
Fair/Poor
Fair/Poor
Fair
Good
Good
Good
Good
Fair/Good
Very Poor

Good

Priority

Minor
Critical

Critical
Serious
Ciritical
Serious
Serious
Critical

Critical
Crirtical

Serious

Minor
Minor

N/A
N/A

Minor
Serious
Serious
Serious
Minor
Minor
Minor
Minor
Minar
Minor
Serious

Minor

Remarks

Improve connections
Re-do anchorage

Replace deteriorated
Replace selected
Replace many bases

Replace sclected
Add or medify

connections

New material

{preventative)

Unconventional wall
canstruction

Not required for
seasonal use

Not required for
seasonal use

Replace where broken
Replace where broken

Replace as required

Repaine
Repaint
Repaint
Repaint
Reconscruce all new

Clean

Materials Rating Systerm 1. Historic Material—Preserve (in place}; 2. Historic Material—Preserve wherever possible; replace with in-kind; 3. Historic Material—Preserve wherever possible; replace with comparihle;
4. Preserve where there is no reason for removal; 5. Remove/alierfreplace (sensisively); 6. Specified treatment not required.
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Category Location Element Description Rig  Cond Priority Remarks

Interior Raceway N wall Bd and Batten wd siding 1 FairfGood Minor  Clean; touch-up

Interior Raceway E wall Open to aquarium/Bd and batten wd siding 1 Fair/Good Minor Clean; touch-up

Interior Raceway W owall Bd and batten wd siding 1 Fair/Good Minor  Clean; wouch-up

Incerior Raceway S wall Bd and batten wd siding 1 Fait/fGood Minor  Clean; rouch-up

Interior Raceway Flooring Exposed concrete 1 Fair/Good Minor  Sealer

Interior Raceway Door(s) Wd (5) panel VG fir door(s) 1 Rair/Good Minor Re-finish

Interior Raceway Casing and crims 1x4 jamb; 1x6 head flat wood profiles 1 Fair/Good Minor  Re-finish

Interior Raceway Vapor barrier New mar'l (did not exist historically) TBD N/A N/A Not required for
seasonal use

Interior Raceway Ceiling insulation New mar'l (did not exist historically) TBD NA N/A Nat required for
seasonal use

Interior—Aquarium Area

Interior Aquarium Ceiling Expased structure 1 Good Minor  Clean

Interior Aquarium N wall Bd and bartten wd siding 1 FairlGood Minor  Clean; touch-up

Interior Aquarium E wall Bd and barten wd siding 1 FairlGood Minor  Clean; touch-up

Interior Aquarium W wall Open to raceways/bd and bacten wd siding 1 Fair/Good Minor  Clean; touch-up

Interior Aquarium § wall Bd and batten wd siding 1 Fair/Good Minor  Clean; touch-up

Intetior Aquarium Flooring (basic) Exposed concrete (See sub-structure) 1 Fair/Good Minor Sealer

Interior Aquarium Flooring (balcony walkway) (see Balcony category below)

Intertor Aquarium Exterior door (See exterior walls)

Interior Aquarium Vapor barrier New mat'l {did not exist historically) TBD N/A N/A Not required for
seasonal use

Interior Aquarium Ceiling insulation New mat'l {did not exist historically) TBD N/A N/A Not required for
seasonal use

Interior—Office Area

Interior Office Ceiling Painted Celotex w/stained wood battens 3 Poor Serious

Interior Office N wall Painted Masonite w/stained wood battens 1,2  FaifGood Minor  Repair/Re-paine

Interior Office E wall Painted Masonite wistained wood battens 1,2  Fai/Good Minor  Repair/Re-paint

Interior Office W owall Painted Masonite w/stained wood battens 1,2  Fai/Good Minor  Repair/Re-paint

Interior Office S wall Painted Masonite w/stained wood battens 1,2 Fair/Good Minor  Repair/Re-paint

Interior Office Base 1x8 flat woed w/quarter round 1,2 Good Minor

Interior Office Flooring Indoor-ourdoor carpert 5 Poor Serious

Interior Ofhice Interior door Wd (5) panel VG fir door(s) 1 Fair/Good Minor Re-finish

Interior Office Exterior door (See exrerior walls)

Interior Office Casing and trims 1x4 jamb; 1x6 head flat wood profiles 1 Fair/Good Minor  Re-finish

Interior Office Vapor barrier New mar'l (did not exist historically) TBD N/A N/A Not required for
seasonal use

Priority Rating Systeny Critical—Requires immediate action to preserve essential historic features and marerials experiencing advanced deterioration, or ro assure the smbility of the building, or to preciude a threat to
health or safety; Seriots—Materials or assemblies arc approaching an advanced scace of degradation, or will soon pose a threac to health or safery; Minor—Degradation is minimal and prevenaative maintenance has not
been followed; life expecrancy of the material is reduced.
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Category

Intetior Office

Interior—Office Fireplace

Interior

Interior

Interior
Interior

Interior—Balcony Area

Interior
Interior
Interior
Interior
Interior
Interior
Intetior
Interior

Interior

* Interior

Steps/Stairs
Exterior Steps

Office steps (interior)

Location

Element

Ceiling insulation

Basic fireplace
Mantle

Hearth

Appointments

Ceiling

N wall

E wall

W wall

S wall
Flooring
Door(s)
Vapor barrier

Ceiling insulation

Handrail and guardrail

Treads

Risers
Stringer(s)

Landing
Railings
Treads
Risers
Scringer(s)
Landing

Description

New mat'l (did not exist historically)

Rhyolite rubble stone wicharcoal morar

Coursed stone

None (integral w/office floor)
Obsidian accents; antler accessories

Exposed structure

Bd and batten wd siding

Open to aquarium area

Open 1o raceway area

Bd and batten wd siding

T&G fir Aooring {natural}

{See exterior walls)

New mart’l {did not exist historically}

New mat’l (did nor exise hisrorically)

Custom pole and log

One-half log

None

One-halflog

T8&G wd flooring
Custom pole and log
3/4" Planed lumber
3/4" Planed lumber
Dimensioned lumber
T&G wd flooring

Reg
TBD

N/A

N/A
N/A

1,2
TBD

TBD

1,2

N/A
1,2

— et b b
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8]

Cond
N/A

Good

Good

Goad

Good
Fair/Good

Fair/Good

Fair/Good

N/A

N/A

Good

Fair

Fair

Fair
Fair
Good
Good
Good
Good

Priority
N/A.

Minor

Minor

Minor

Minor

Minor
Minor
Minor
N/A
N/A

Minor

Serious

Serious

Serious
Minor
Minor
Minor
Minor
Minor

Remarks

Not required for
scasonal use

Significant
historic value
Significanc
historic value

Significant
historic value

Clean
Clean; wouch-up

Clean; wouch-up

Nort required for
seasonal use
Noat required for
seasonal use

Clean

Apply preservative;
re-anchor

Apply preservative;
re-anchor

Apply preservative
Protect

Finish

Finish

Finish

Materials Rating System: 1. Historic Material—Preserve (in place); 2. Historic Material—Preserve wherever possible; replace with in-kind; 3. Historic Material —Prescrve wherever possible; replace with comparible;
4, Preserve where there is no reason for removal; 5. Removefaleer/replace {sensitively); 6. Specified treatment nor required.
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Category

Balcony steps

Lacation

Service steps to aquarium

1st Floor Structure

Floor
Strucrure

Strucrure

Raceway
Office

Aquarium, public

Below rtanks

Lateral Farce Resisting System

Structure

Hardware
Hardware

Mechanical
Mech

Public Entry Drs
Ext. Office door
Int. Office door
Raceway door(s)
Utility door (N)
Closer doors (6)
Windows
Shutrers

Water supply

Waste

Element
Railings

Treads
Risers
Stringer(s)
Landing
Railings
Treads
Risers
Stringer(s)
Railings

(See sub-scructure)
{See sub-structure)
(See sub-scrucrure)
Joists and girders

(See Structural Commentary)

Hinges; latchser; surface lock
Hinges; latchset; surface lock
Hinges; latchset; surface lock
Hinges; latchser; surface lock
Hinges; latchser; surface lock
Hinges; latchser; surface lock
Hinges; sash lock

Wall artachments

Supply for Ash only

Whaste from raceways only

Description

None

3/4" Planed lumber
3/4" Planed lumber
Dimensioned lumber
None

Hand crafied pole
Dimensioned lumber
None

Dimensioned lumber
None

2x8 Joists and girders

Log braced frame

Add functional lock and ADA hardware
Add functional lock and ADA hardware
Make lock functional

Restore decorative hardware

Make lock functional

Make locks functional

More effective latches recommended
Barrell bolts (replace w/new system)

Galvanized piping

Galvanized piping; open conc. trenches

Frmm

Reg

2-—-—1-——-—-—-
NS (NN

[V -

A IR RN

WhOWhouh

N e e e o

Cond
N/A

Good
Good
Good
Good
Fair
Fair

Fair

N/A

Good

TBD

Poor
Poor
Poor
Poor
Poor
Poor
Fair/Poor

Very Poor

Poor

Poor

Priority Remarks

Cntical

Minor
Minor
Minor
Minor
Minor
Minor

Minor
Critical

Minor

Critieal

Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor

TBD

TBD

Recommend to be
added
Finish
Finish

Protect

Clean

Clean
Recommend 1o be
added

Clean; repellent

Further calculations
required

ADA access
ADA access

Future urilicy
requirements not
identified

Future uility reqmus.
not identified

Priority Rating Systenm Critical—Requires immediate action to preserve essendal historic features and materials experiencing advanced deterioration, or w assure the swability of the building, or to preclude a threat o
health or safety; Serious—Marerials or assemblies are approaching an advanced state of degradation, or will soon pose a threat o health or safety; Minor—Degradation is minimal and preventative maintenance has not
been followed; life expeceancy of the material is reduced.
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Category Location
HVAC

Electrical

Elec Service
Distribution

Security

Secunty

Element

Heater in office only

Exposed electrical
service-IN wall
Lighting and power

Security system

Fire Detection/Extinguishing Systems

Fire

Fire General

Erratta
Chimney

Rearing Ponds
Access panel

Fire detection

Fire alarm

Fire extinguishers

Emergency lighting

Add second exit, assembly area
Basic materials

Flashing

West of building
NE corner

Description

1940s oil heater

Relatively new service disconnect

Flex conduir

None

None

None

Unknown

None

(Future-applicable only if structure used)
Rhyolite rubble stone wicharcoal mortar
Copper step flashing

Would require reconstrucrion
PWD panel

Rig

N/A

Cond

Poor

Fair

Fair/Poor

NiA

N/A

N/A

N/A

N/A

Good
Good

Fair

Priority

TBD

Minor

TBD

TBD

TBD

TBD

TBD

TBD

Minor
Minor

Minor

Remarks

Future utilicy reqmus.
not identified

Future utility regmts
not identified

Recommend system

to be added

Add systemafl
structure occupied
Add system if
structure occupied
Add systemif
structure occupied
Add system if

structure occupied

Add spark arrestor
Protect
Interpretive potential

Materials Rating System: 1. Histaric Material—DPreserve {in place); 2. Historic Marerial—Preserve wherever possible; replace with in-kind; 3. Histotic Material—Preserve wherever possible; replace with compatible:
4. Preserve where there is no reason for emoval; 5. Removefalterfreplace (sensitively); 6. Specified treatment not required.
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Current Photographs

View looking east across Yellowstone Lake from Hatch-
ery site; Hatchery structure is in stand of trees behind
and to the left of photographer. Photo by Ken Sievert,

November 2007.

Winter environment

8 that Hatchery structure

" is subjected to; note
depth of snowdrift

at right in photo and
encroachment of snow
onto base of log struc-
ture, Photo by Herbert
Dawson, May 2006.
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Original cut-stone steps that
connected hatchery to park-
ing area across drive on the
shore of Yellowstone Lake;
note stripped bark on tree
from bison rubbing horns on
tree. Photo by Herbert Daw-
son, November 2007.

Asphalt circular drive that
accesses hatchery side
doors for service and utility
purposes. Photo by Herbert
Dawson, Novemnber 2007.
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“Jﬁ s =  "Majestic Breakproof” manhole
iy cover located north of east end
N J‘ of structure. Photo by Herbert
Dawson, Naovember 2007.

o E

South (primary) elevation;
visitor access to hatchery was
through covered terrace at
extreme right end of structure.
Phato by Ken Sievert, Novem-
ber 2007.
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South (primary) elevation; visitor access
at east end of building. Photo by Ken
Sievert, November z007.

West end of south
elevation showing
entrance into hatch-
ery raceways. Photo
by Herbert Dawson,
November 2007.
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Ge East elevation; aquarium exhibit was
focated at this end of building. Photo
by Ken Sievert, November 2007.
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South side of east elevation showing concrete corner
terrace at visitors entrance into hatchery. Photo by Ken
Sievert, November 2007.
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West end of north elevation; note manhole
at lower left of photo. Photo by Ken Sievert,
November 2007.

East end of north elevation; high windows
provided clerestory lighting into aquarium
exhibit area. Photo by Ken Sievert, November
2007.

West elevation; the walls are spaced 1x125
with 1x4 battens over the joints on the inte-
rior. Total wall thickness is 124", Photo by Ken
Sievert, November 2007.
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West elevation; note

different sizes of log

B members in wall. Pho-
§ to by Herbert Dawson,

# November 2007.

Elevation of north
stair used to access
the service side of the
aquarium exhibit area;
note that other hatch-
ery related structures
were uphill from this
side of the hatchery
building. Photo by
Herbert Dawsan, No-
vember 2007.
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Service door accessed by north stair. Photo by Ken
Sievert, November 2007.

North stair detailing; note
that treads and stringer are
both constructed from %4
log segments. Photo by Ken
Sievert, November 2007.
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Coupled log columns at SE corner of structure; these
columns are approx. 18” diameter members. Photo by
Herbert Dawson, November 2007.

Detail of base of columns
above; note deterioration at
base of right column mem-
ber. Photo by Herbert Daw-
son, November 2c007.
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Coupied log columns
along north side of struc-
ture; note moss at inter-
section of column bases,
Photo by Herbert Daw-
son, November 2007.

Coupled log columns
along south side of struc-
ture; columns are in fair
condition although sill log
and concrete are badly
deteriorated. Photo by
Herbert Dawson, Novem-
ber 2007.
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Log column at west end of concrete terrace that
serves as main visitors entrance into facility; note
that column base appears to be sound at this location
although the concrete is severely weathered. Photo
by Herbert Dawson, November 2007.

Additional coupled log columns along
north side of structure; column bases are
badly deteriorated; see text for repair/
replacement alternatives. Photo by Ken
Sievert, November 2007.
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Sill log detail showing
condition where sill
log extends beneath
secondary log wall col-
umn; a high degree of
craftsmanship is visible
where column logs are
coped over sill mem-
bers. Photo by Herbert
Dawson, Novermber
2007.

Log joinery where sill, column, and log braces intersect.
All members appear to be in fair condition at this joint
although unprotected and without sealants at joint lo-
cations. As noted in the caption above these members
have been carefully fitted. Photo by Herbert Dawson,
November 2007.
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Sill log detail at south-
west corner of struc-
ture; note shim stock
installed along bottom
edge of sill log. Photo
by Herbert Dawson,
November 2007.

Deteriorated sill
log adjacent to
corner condition
shown in pho-
totgraph above.
Exposed concrete
is also severely
weathered at this
location. Photo

i by Herbert Daw-
san, November
| 2007.
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Additional examples of deteriorated sili

logs around the perimeter of the structure.
Although the reasons for the conditions are
not readily apparent, the log column bases
are the most severely deteriorated along the
north (shoreside) wall of the structure and
the sill logs are most severely deteriorated
along the south (lakeside) of the structure.
Photo by Herbert Dawson, November 2007.
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Sill log condition at the northwest corner of the structure. The
concrete sub-structure steps up 12" +/- at this location and that
the lower sill log turns the corner for the width of the foundation
wall. Photo by Ken Sievert, November 2007.

Detail of the photo
above showing the
Dutchman log return
at the corner of the
structure. Photo by
Herbert Dawson, No-
vember 2007.

Current Photographs 57



Condition of con-
crete support below
primary columns at
southeast corner of
structure. The south
side of the build-
ing is subjected to
extreme weather
conditions and
repetitive freeze—
thaw cycles. Photo  §%
by Herbert Dawson,
November 2007, j

Additional photo at same location; note alligatoring in
concrete surfaces on both horizontal and vertical faces.
Moss is growing in the cracks further accelerating the
deterioration. Photo by Ken Sievert, November 2007.
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i East wall foundation wall. This concrete is in rela-

¢ tively good condition and has not weathered to the
Rg same extent as other exposures of the building. A
crack was recorded at the northeast corner (right
end of the wall above) that is attributed to stress
concentrations at the corner location. Photo by Her-
bert Dawson, November 2007.
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Concrete grade beam that surrounds terrace
platform and that is protected by roof above is in
very good condition and has not weathered. The
concrete slab-on-grade floor surface of the terrace
areais also in relatively good condition although
the exterior steps along the south and east perim-
eter of the slab are not. Photo by Herbert Dawson,
November 2007.

Note the crispness of the concrete
forming on the perimeter grade
beam. Photo by Ken Sievert, No-
vember 2007.
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Concrete stem wall along the south side of the
office area of the hatchery (located in the center
1/3 of the south elevation). The upper part of the
wall is beginning to show significant deterioration
from weathering and will require intervention
soon if it is to be preserved. Photo by Herbert
Dawson, November 2007.

Detailed view of top of wall in photo above.
Photo by Herbert Dawson, November 2007.

.| erating the deterioration of the hardened face of the

' concrete. The concrete used in this structure was not
| air-entrained and is more vulnerable to freeze-thaw
= cycles than air entrained concrete. Photo by Ken
Sievert, November 2007.
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Concrete projection be-
low one of the doubled
column locations along
the south wall. Once the
troweled surface of the
concrete has eroded the
concrete will deterio-
rate more quickly as it
becomes more porous.
Photo by Herbert Daw-
son, November 2007.

Steps and edge grade beam along the south side of the
entrance terrace. Deterioration is advanced in these
concrete elements, particularly within the steps. Photo
by Ken Sievert, November 2007.
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| Concrete deterioration
4 adjacent to the side
entry doors into the
hatchery raceway area.
Concrete at this location
is in an advanced state of
deterioration and is be-
coming soft and “punky.”
Photo by Ken Sievert,
Novemnber 2007.

Detail of location
in photograph
above. Note that
there is some very
large aggregate
within the con-
crete mix. Photo
by Herbert Daw-
son, November
2007.
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Condition of roof shingles in upper areas of roof;
note the advanced weathering (as judged by the
thinness near the weather edge) and the high
percentage of broken shingles at this thin section
Photo by Herbert Dawson, November 2007.

Similar to photo above.
Remnants of NP5 green
shingle stain can be seen on
some of the shingies. Photo
by Herbert Dawson, Novem-
ber 2007.
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Condition of roof shingle ridge; it appears that
the lap was intended to be a Boston Lap although
the gap at the ridge is inordinantly large. Note
the deteriorated shingles midway down the ridge.
Tie-offs for ropes can be seen at periodic intervals
along the length of the ridge. Photo by Herbert
Dawson, November 2007.

Metal tab from a previous
roof repair. Photo by Herbert
Dawson, November 2007.
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Missing shingles on roof: Srhingle nails have rusted
through resulting in the loss of shingles at selected F
areas of the roof. Photo by Ken Sievert, November F,
2007. :

As part of the Parkitecture style of design, the roof =
shingles have 16" exposure and are double coursed. &
The result is a unique textural scale thatis visually %
pleasing and very important to the appearance of
the building. Photo by Herbert Dawson, November
2007.

The roof construction does not indicate any build-
ing paper or “slip sheet” as part of the original roof-
ing. Photo by Herbert Dawson, November 2007.
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Emergency roof cov-
ering that has been
applied over the east
end of the building
(consisting of a heavy
gauge of Visqueen).
Photo by Herbert
Dawson, November
2007.

o ™9 Similar to above

" f..‘_-;-f photograph—as a

%% »a footnote, the tem-
BEAT norary roofing has
Bl exhibited significant
gy failure in the interven-
B ing time between May
| 2006 and when the
facility was reviewed

38 in Nov. 2c07. Photo

| by Herbert Dawson,
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Broken purlin along west edge of roof at-
tributed to a falling tree. Photo by Herbert
Dawson, November 2007.

Condition of rafter tails along edge of roof—
all rafter tails exhibit deterioration and require
repair or replacement (see text). Photo by
Herbert Dawson, November 2007.

Soffit areas (underside of edge of roof) exhibit
peeled paint, minor weathering, and areas of
“spongy” wood. Replacement of some edge
sheathing will be required. Photo by Herbert
Dawson, November 2007.
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e Rafter tail along south wall at corner of Office. Photo b;
=~ Herbert Dawson, November 2007.

Detail of above rafter. Photo by Herbert Dawson, No-
vember 2007.

Typical rafter tail. Note loss of wood around sheathing nail.
Photo by Herbert Dawson, Novernber 2007.

Current Photographs 69



Chimney from office fireplace; constructed
with rounded (glaciated) stone and Portland
Cement mortar. Note the lichen on both the
stone and mortar. Photo by Herbert Daw-
son, November 2007,

Bird/squirrel protection
wire at top of chimney. A
more permanent protec-
tion system is recom-
mended &t the time that
the roof is replaced.
Photo by Herbert Daw-
son, November 2007.
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Copper flashing at base
' of chimney (the flash-

—__ green), The flashing is in
very good shape. Photo

B by Herbert Dawson,

_ November 2007.

The craftsmanship of
the step flashing along
the sides of the chimney
is remarkable and of
very high quality. Photo
by Herbert Dawson,
November 2007.
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Side entrance into raceway area of hatchery. These
openings, including the permanent hardware, are origi-
nal and exhibit a high degree of integrity. Photo by Ken
Sievert, November 2007.

Primary public entrance into aguarium exhibit area.
Doors and hardware are original. Photo by Ken Sievert,
November 2007.

i Door into office area from entrance terrace. Door and hardware are
1 original. Photo by Ken Sievert, November 2007.
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Typical hinged wood window with true divided lites;
note recently replaced glass units (unpainted glaz-
ing). Glass is single pane and a variety of glass exists
on site including original lites as well as newly re-
placed lites. Phato by Ken Sievert, November 2007.

Hatchery raceway area gen-
erally has windows deployed
in ranks of three as shown in
this photograph; end bays
of raceway section feature
doubled windows. Photo by
Herbert Dawson, November
2007.
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High wail windows to
admit overhead light
into aquariurn exhibit
area (east end of struc-
ture). Photo by Herbert
Dawson, November
2007.

Wood shutters have deteriorated or have been
replaced with improvisational coverings. It is recom-
mended that they be replaced including the attach-
ment hardware. Photo by Herbert Dawson, Novem-
ber 2007.
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Window sill log that re-
quires replacement. Note
that dimensioned lumber
sill plate for window is also
partially missing. Photo by
Herbert Dawson, Novem-
ber 2007.
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Detail of barrel bolt that was used to hold winter
window shutters in place; many of these are missing
at the existing window locations. Photo by Herbert
Dawson, November 2007.
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Intersection of struc-
tural log window
mutlion with window
sill log. This mullion is
missing a trim piece
that was originally cut
into the log muilion
{see below). Photo

by Herbert Dawson,
November 2007.

Window with trim
piece described above
in-sitw. Due to the
smali size of the trim
piece and difficulty of
achieving mechani-
cal connection, this
detail may require
re-evaluation. Photo
by Herbert Dawson,
November z2007.
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Public queuing area for viewing fish tanks in aquarium
exhibit space (to the right). Note that the facility is
used for storage during the off-season and, at the
time the evaluation was conducted, the building was
filled with equipment and furnishings from other YNP
services or departments. As a consequence, it is dif-
ficult to execute photography that is truly representa-
| tive of the interior features of the building. A sense of
] the rustic log architecture, the exposed wood struc-

. tural elements, and the cavernous open space can be
seen in the background. Originally, the fish raceways

1 could be seen from the elevated balcony at the top of

Front view of the fish tank aquarium exhibits (there were
7 aquarium exhibits in total); note the log detailing sur-
rounding the exhibits. Photo by Ken Sievert, November
2007.
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ing east). Exhibit walls are partial height wood walls
and that the service area for the fish tank exhibits is
located on the back side of these walls. Photo by Ken
Sievert, November 2007.

View from balcony of face of fish tank exhibits (look- ,

This service stair connected the lower floor of the fish race-
ways in the hatchery to the higher floor of the aquarium
exhibit area. It provided access for workers to service the tank
side of the exhibits. Photo by Ken Sievert, November 2007.
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Fish tanks used in the aquarium exhibit area; the pub-
lic viewing area is on the other side of the wall. Photo
by Herbert Dawson, November 2007.

Additional photo of the aquarium fish tanks (looking
east); stored equipment visible in the photo is from the
fisheries division of YNP. Photo by Ken Sievert, Novem-
ber 2007.
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View from balcony of original fish
raceway area of hatchery (now used
for storage). Note that an elevated
storage platform has been constructed
in the west end of the building to
provide additional storage. Photo by
Herbert Dawson, November 2007.

Roof structure over the aquarium/public exhibit end of
the building; the roof trusses over this narrower por-
tion of the structure are simple king-post fog trusses
(with knee braces). Photo by Herbert Dawson, Novem-
ber 2007.
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View of exposed wood roof structure and
woaod truss assembly over the original
raceway area from hatchery floor below.
The balcony and aquarium exhibit area are
visible to the right in the photo. Photo by
Ken Sievert, November 2007.

Drainage gutters cast into concrete floor of raceway/
hatchery portion of structure, currently filled with
blocking to provide a uniform floor height. These fea-
tures are important to the interpretation of the facility
as a hatchery. Photo by Herbert Dawson, November
2007.
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View of balcony with storage
wall below. Note door at far
right that accesses the office
for the facility. The aquarium
exhibit area is behind the
balcony in this photograph.
Photo by Ken Sievert, Novem-
ber 2007.

Detail of storage door. These doors and hardware are origi-
nal to the building. Photo by Herbert Dawson, November
2007.

Access to the interior service stair (connecting the hatchery floor to
Bl the service area of the aquariums) can be seen in the left of the pho-
™~ to, behind stored materials and equipment. Photo by Ken Sievert,
November 2007.
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Interior of one storage closet within storage wall; these
storage units are basically as deep as the balcony above is
wide. Note the exceptionally good quality of the exposed
concrete in the grade beam at the base of the wall. Photo by
Ken Sievert, November 2007.

Personnel door connecting the hatchery floor to the of-
fice as viewed from the hatchery side of the wall. Door
and hardware are original parts of the building con-
struction. Photo by Herbert Dawson, November 2007.
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Interior of the office showing the stone fireplace, paint-
ed celotex ceiling, and painted masonite walls. The door
to the left accesses the steps leading to the hatchery
floor. The tack and riding gear is used by fisheries divi-
sion to get to the remote lakes in Yellowstone National
Park. Photo by Ken Sievert, November 2007.

Details in the face of the fireplace; note the obsidian ac-
cent (one of two) and the antler art for holding fireplace
matches. With the exception of the inset the fireplace
features charcoal colored mortar that is fine grained.
Photo by Ken Sievert, November 2007.

Inset in face of fireplace above mantle;
the cause of this inset is not known at this §
time. Photo by Ken Sievert, November
2007.
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Drainage trench along north wall, installed by YNP
volunteer crews. Photo by Herbert Dawson, November
2007.

Access panel located at northeast corner of hatchery floor {ad-
jacent to exterior stair). Photo by Ken Sievert, November 2007,

% Piping for original water supply to aquarium exhibit area;
, § located near the east end of the north wall and in proxim-
ity to the manhole shown with the site photos. Photo by
Herbert Dawson, November 2007.

Current Photographs 85



Drinking fountain located on south wall of entrance ter-

race; smallin scale. Photo by Herbert Dawson, November
2007.

Electrical service to facility is located midway along the
north wali and is served underground. Photo by Ken
Sievert, Noevember 2007.

Supply piping and electrical lighting (in flex conduit) adjacent to
the aquarium exhibit tanks. Photo by Ken Sievert, November 2007.

86  Lake Area Fish Hatchery

) he—m e [




King-post truss configuration over aquarium exhibit
area. Photo by Herbert Dawson, November 2007.

' ! Modified scissors truss configuration over hatchery

area. Photo by Herbert Dawson, November 2007.

Top connection detail—modified scissors truss,
Photo by Ken Sievert, November 2007.
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Bottom connection detail—modified scis-
sors truss. This particular truss is located at
the top of the storage platform stair and
has wrapped head protection. Photo by
Ken Sievert, November 2007.

Vertical web details—modified scissors
truss. Top of vertical web. Photo by Ken
Sievert, November 2007.

Composite photo of vertical web assembly taken from storage
platform build at the west end of the original hatchery raceway
area.
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Bottom of vertical web.

Heel joint of modified scissors truss showing con-
nection of top to bottom chord including steel
plates and bolt pattern. The combined chord
members socket into the coupled log columns at
the exterior of the building walls. Photo by Ken
Sievert, November 2007,
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Knee brace details—rnodified scissors truss. Note through

bolt and careful coping of the log members. Photo by Ken
Sievert, November 2007.

Composite photo showing knee brace from modified scissors truss
as it engages the wall (and coupled columns at the exterior) and
the heel joint of the truss above. Note the through bolt at the heel

joint {similar to the brace bolt in the photo above). Photo by Ken
Sievert, November 2007.
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Knee brace details at
the aquarium King-
post truss; note that
these braces were
nailed only and that

~ this brace has slipped
out of position and
requires (minor) re-
pair and stabilization
to be effective. Photo
by Herbert Dawson,

% November 2007.
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Roof stabilization brace at each end of roof ridge
line. These braces add stability in the east-west
direction for the roof assembly. Photo by Herbert
Dawson, November 2007.

Knee brace detail between the roof ridge
purlin and one of the King-post trusses. Note
that this bracing detail occurs at only one lo-
cation (near the balcony) and that the brace
connection is totally reliant on nailing. Photo
by Herbert Dawson, November 2007.
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Part 2. Treatment and Use

Ultimate Treatment and Use—
Guidelines

Procedural Alternatives:

As a Historic Building in an established Historic Dis-
trict, any work undertaken on the Hatchery must be done
in compliance with The Secretary of the Interiors Standards

Jor the Treatment of Historic Properties as administered by
the United States Department of Interior (DOI). Those
standards include guidelines for four treatment approach-
es for historic properties as outlined below; in order of
importance:

* Preservation—retains all historic fabric through conser-
vation, maintenance, and repair. This approach includes
preservation of changes and alterations that have been
made over time.

* Rehabilitation—retains all preservable fabric through
conservation, maintenance, and repair but allows great-
er latitude for replacement if the properry is more de-
teriorated. Rehabilitation standards focus attention on
the elements that give a property its historic character.

* Restoration—Rerains only materials from the most sig-
nificant time in a property’s history while permirtting
removal of materials applied to the property from other
periods of time.

* Reconstruction—Re-creation of a non-surviving site,
landscape, building, structure, or object utilizing all
new materials.

Recommended Preservation Treatment:
The recommended treatment for the Hatchery is the
Rehabilitation classification as outlined in the DOI guide-

lines.

Justification:
Itis not anticipated that the Hatchery will be used for
its original purpose in the future because of a change in

mission regarding fish culture at Yellowstone Lake, as well
as the dated condition of the facility and its equipment. A
change in use, or occupancy, will necessitate that the his-
toric structure be rehabilitated to accommodate the new
use. There are also deteriorated building elements that
could more effectively be replaced either in their entirety
or partially, as their condition warrants, rather than pre-
served in a deteriorated condition. Those elements could
include, but are not limited 1o, rafter tails, sill logs, bases
of upright log columns, purlin crowns, concrete entrance
steps, and selected areas of badly deteriorated concrete
foundarions,

DOI Guidelines define the “Rehabilitacion classifica-
tion” as follows:

When the physical condition of character-defining materialks
and features warrants additional work repairing is recom-
mended. Rehabilitation guidance for the repair of historic
materials such as masonry, wood, and architecrural metals
again begins with the least degree of intervention possible such
as patching, piecing-in, splicing, consolidating, or otherwise
reinforcing or upgrading them according to recognized preser-
vation methods. Repairing also includes the limited replace-
ment in kind—or with compatible substitute material—of
extensively deteriorated or missing parts of features when
there are surviving prototypes. Although using the same kind
of material is always the preferred option, substitute material
is acceptable if the form and design as well as the substitute
material itself convey the visual appearance of the remaining
parts of the feature and finish. When an entire inserior or ex-
tertor feature is missing, it no longer plays a role in physically
defining the historic character unless it can be accurately re-
covered in form and detailing through the process of carefully
documenting the historical appearance. Although accepting
the loss is one possibility, where an important architectural
feature is missing, its replacement ts always recommended in
the Rehabilitation guidelines as the first or preferred, course
of action. Thus, if adequate historical, pictorial, and physical
documentation exists so that the feature may be accurately
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reproduced, and if it is desirable to re-establish the feature as
part of the buildings historical appearance, then designing
and constructing a new feature based on such information
is appropriate. However, a second accepiable option for the
replacement feature is a new design that is compatible with
the remaining character-defining features. The new design
should always take into account the size, scale, and material
of the historic building itself and, most importantly, should
be clearly differentiated so that a false historical appearance
is not created.

Ultimate Treatment and Use—
Compatability Matrix

In the event that a new use for an historic structure
has not been determined and has not yer evolved into a
specific recommendation, one strategy for adaptively re-
using or rehabilitating the building or structure is to study
the spaces within the scructure and look for a new use that
is a good ‘fit’ (has compatibility) with the size, arrange-
ment, construction, and nature of the existing spaces. In-
formarion collected in the preparation of HSRs like this
document can greatly assist this approach. As a part of
this report the Hatchery has been studied to explore other
potential uses for the building, or, 1o confirm the pro-
posed uses identified during previous planning activicies.
Regardless of the final selected use for the facility, chere
are features, spaces, and materials that must be preserved
within NPS/DOI guidelines to maintain the historic cred-
ibility and integrity of the property.

Within the framework of compatibility, elements of a
building or structure to be evaluated for rehabilitated use
include, but are not limited to, the following:

1. Size and arrangement of the space(s) contained in
the building: are they small cellular spaces or are they
large unobstructed spaces, and what is the relation-
ship of spaces to cach other (adjacencies)?

2. The fundamental structural system: clear-span struc-
tures can accommodate large rooms, rigid frame
structures with a grid layout “fic” best with orderly
spaces that are repetitive in size, and bearing wall
buildings (generally) adapt well to occupancies with
smaller rooms.

3. Available structural capacity: can existing members
accept changes in loading inherent in the change in
occupancy (including capacity of underlying support-
ing soils)?

4. Ease of modification of the basic structural system:
will change or modification represent an easy or dif-
ficult construction or design challenge?

5. Building code implications: which use requires the
least code compliance?

6. Available fire resistance offered by the existing build-
ing: is existing fire resistance suitable for the proposed
new use (including exits, fire separation, areas of res-
cue, etc.)?

7. A new use that can most successfully align with cur-
rent NPS policies for strucrures.

8. Degree of difficulty for making the facility accessible
to mobility impaired individuals.

Adverse effects to the historic scructure.

10. Appropriateness of the proposed use to maintaining
the integrity criteria of historic structures; location,
workmanship, design, feeling, serting, association,
and materials.

11. Existing building utility systems: materials, adaptabil-

ity, capacity, Aexibility.

Durability of materials can be a consideration; some

uses mandate more durable materials than others.

13. Relative cost to accommodate a proposed use.

14. Energy; seasonal uses.

15. “Green” (LEED) building considerations.

16. Parking.

17. Best use of building’s cultural and aesthetic attri-
butes.

18. Serves the greatest number of visitors.

12

The existing building could be characterized as an
example of a log quasi-industrial structure that blends ele-
ments of Mill building construction with remantic log
architectural stylization thar permeated the West in the
1920s, and was strongly influenced by the philosophies
of Parkitecrure. Contextually it is non-obtrusive, organic,
and strongly related to many other park log structures that
‘grow harmoniously from the natural site’ as envisioned
by the park’s 1928 landscape architecture and engineering
divisions.

The structure was designed for fish culture produc-
tion on most of the ground floor with an elevated public
exhibit and interpretive area at the east end of the hatch-
ery space. The fish production took place in a single large
clear span room outfitted with tanks and raceways for the
brood fish, eggs, and fingerlings and the aquarium/exhibic
area projected into the production space from the elevat-
ed open balcony that permitted visitors to view hatchery
operations, as well as absorb the information presented
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by the aquarium/exhibits. The original design would be
compatible with a new use that incorporates large open
space or open space planning concepts.

Evaluation factors are presented in matrix formar be-
low as a comparison of what might be done with the Lake
Fish Hatchery. The matrix is site-specific and should not
be applied indiscriminately o other structures.

The matrix is intended as an aid to assist in clarify-
ing thinking (only); clements can be added to the left
hand side of the matrix when appropriate and weighting
is judgmental. Another way to tailor chis assessment is to

Evaluation for Rehabilitated Use—Lake Fish Hatchery

assign numbers and rank each category numerically.

The best *fit’ based on the above evaluation would be
to rchabilitace the facility for an interpretive or museum
use; this is partially due to the fact that the east end of the
building was originally designed for that purpose.

Another use that ranked surprisingly high was the
Mercantile category; the ability to have open retail space
contributes to the comparibility of that use.

The storage/utility functions that are current uses for
the building rate high in ease of adaptation but rank low
in cultural, aestheric, and visitor service categories.
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ATTRIBUTE 22|26 |80 |£2 |£= |5¢ |BE| R | 5
Size & arrangermnent of spaces suitable for proposed use + - + + - + +
Adaptability of basic structural system (clear span) + + - + - + +
Available structural capacity + + - - + + + +
Ease of modification + - + + - + - N N
Compliance with building codes N + - - - + N + +
Available fire resistance N + N N - + - N N
Compliant with NPS policies N N N N - N - N N
Mability Impaired - ADA EQ EQ EQ EQ NA EQ EQ EQ ECQ
Historic adverse effects + + - - + - - N
Appropriateness & Integrity ++ N + - - + - - -
Impact to incorporate Utility Systems EQ EQ EQ NA EQ EQ + +
Durability of materials suitable for use N N N - . + - - .
Relative cost to re-hab to new use + - N N - + - + +
Energy implications EQ EQ EQ - EQ. EQ EQ + +
Green "LEED" considerations EQ EQ EQ EQ NA EQ EQ NA | NA
Parking EQ EQ EQ EQ NA EQ EQ NA | NA
Best cultural & aesthetic fit +4+ N N - - + N - -
Provides a service to the greatest number of visitors + = N = - + N - -

Note: The occupancies listed are directly related to the occupancy types listed in the 2006 International Building Cade.

{+) Indicates a favorable condirion or ‘Ac’
{ - ) Indicates an unfavorable condition or ‘fic’
N Indicates a peurral condition

EQ Indicates category applies equally to all listed occupancy categories
NA Indicates that a category is not applicable to a specific occupancy type
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Results from this type of evaluation relate to building
attributes only; these results must also fit within regional
planning goals of the national park unit as inferred by the
opening paragraphs of this section of the report.

Ultimate Treatment and Use

In recent times The Lake Fish Hatchery has not been
used for its original purpose as a producer of narive cur-
throat-trout fish eggs and fingerling fish for stocking and
transplanting, and it has been determined that the build-
ing will not be used again for those purposes. As noted in
the intreduction it currently serves as temporary seasonal
storage for the Park Fisheries Research branch (part of the
Yellowstone Center for Resources) and permanent storage
of construction materials, equipment, and furnishings for
the Lake Maintenance Subdistrict.

Identified as historic structure HS-0726 within the
Lake Fish Hatchery Historic District, and historically sig-
nificant under Criterion A, for its role in the conservation
policies of the NPS and under Criterion C for their Rustic
Style architecture. The Lake Fish Hatchery was listed as a
primary historic resource when the district was entered
into the rolls of the National Register of Historic Places
on June 25, 1985 Subsequent to the inidal National Reg-
ister listing, the Lake Fish Harchery Historic Diserict was
elevated to the status of having historic significance at the
national level on 1/20/2005. The Wyoming State Historic
Preservation Officer, Claudia Nissley, concurred thar the
significance of the districe should be upgraded to national
significance from local and state significance under Cri-
terion A for its significant role in the development of na-
tional policies regarding parks and conservation, as well as
for its role in being the primary source for wild cutthroat
trout eggs for over 50 years.

The structure is an excellent example of “Parkitec-
ture,” built under the supervision of Thomas Vint, chief
of the Landscape Engineering and Architecrure division
of NPS and one of the pioneers of the Parkitecture style
employed throughout the National Parks System. The
hatchery is readily accessible to the public along the shore
of the Lake, and it has been recognized that it could serve
a more permanent and more visible use than its current
storage functions.

As a resulr of that recognition the Hatchery has been
part of the on-going planning of the Lake Fish Harchery
Historic District and the overall Lake Historic District
within the park. In 1993 a Development Concept Plan/
Environmental Assessment (DCP/EA) was done that in-

cluded the Lake Fish Hatchery Historic District in its de-
liberations. Excerpts from that assessment are summarized
below for the use of reviewers.

DCP/EA Lake/Bridge Bay YNP

In 1993 the NPS Denver Service Center produced
a Development Concept Plan/Environmental Assess-
ment; Lake/Bridge Bay Yellowstone NP thar included the
Harchery. This is the most comprehensive planning con-
ducted on the Lake and Fish Hatchery Historic Districts,
and specifically addressed the future potential of the Lake
Fish Hatchery. In the Fish Hatchery Historic District, a
“living history” exhibit could be created 1o interprer the
park’s historic role in fisheries management. Exhibits
would include the display of live native fish, a discussion
of the interrelationships of fish and other park wildlife,
the tools of the fisheries profession, and the evolution of
the fisheries management philosophy.

2000 Long-Range Interpretive Plan

In May 2000, the YNP Division of Interpretation
released a Long-Range Interpretive Plan that evaluated
in particular the need for increased visitor services and
in-park visitor centers. A need for a visitor contact sta-
tion at Lake was among the priorities. Options included
facilicies in the Lake District entrance, near to the Lake
Hotel, or as an alternative, suggested “locating the contact
station along the lakefront.” “This new visitor contacr fa-
cility could possibly include a sales area.” The reporet wene
on to recommend that YNP “interprec the park’s aguatic
resources, underwater geology in Yellowstone Lake, and
fisheries history including issues such as fish stocking,
hatcheries, and the introduction of exotic species.”

Building Code Review

A building code analysis was done for the Hatchery
to determine if there were major areas of concern to be
addressed as part of the preservation plan. This analysis is
general in nature but includes the primary elements that
impact current and future use of the facility. Addicional
detailed building code requirements would be considered
during subsequent phases of project development or prep-
aration of construction documents; detailed requirements
are defined to include those technical issues thar would
not adversely impact the concepts or recommendations
for this structure.

Building codes reviewed during the preparation of
this report included:
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* 2006 International Existing Building Code (IEBC). The
provisions of this Code constitute the minimum stan-
dards for change of occupancy, alteration, or repair of
existing buildings and structures including Historic
structures. The purpose of this code is to encourage the
continued use or reuse of existing buildings and struc-
tures.

* 2006 International Building Code (IBC). This Code
provides minimum standards to safeguard life or limb,
health, property and public welfare by regulating and
controlling the design, construction, quality of materi-
als, use and occupancy, location and maintenance of all
buildings and structures. This code is intended for use
with new structures and as a source of criteria for the
IEBC by reference.

* NFPA 101—Life Safety Code.

Criteria

As applicable to the Hatchery, the IEBC has been de-
termined to be the primary reference for evaluation of the
property. If in the process of evaluating the structure an
unsafe condition is uncovered, then the appropriate au-
thorities will be duly advised.

The requirements of IBC are generally stricter than
those of the IEBC due to the fact that they are applica-
ble to new construction rather than the reuse of existing
buildings; however, the two codes are very similar in re-
gard to topics dealing with life-safety issues. Both codes
were consulted and are reported on in the following pages
in the interest of allowing park administration to evaluare
the benefits of attaining a higher standard of safety if cul-
wural values are not compromised and if the cost/benefit
ratio is low.

The application of the IBC and its companion code,
the IEBC, is a recent development in the western United
States. The IEBC, in contrast to its forerunner the Uni-
form Code for Building Conservation, is more lenient in
regard (o recognized historic structures thar are to remain
as-is or are to be repaired; however, alterations or changes
in occupancy quickly shift the emphasis toward new con-
struction criteria depending on the level of impact from
the proposed changes. The IBC and the IEBC also require
auromatic fire sprinkler systems to a much greater extent
than the previously used codes. Depending on the nature
of the historic property these systems can affect cultural
values; at the very least they add considerable expense to
the maintenance of the property. Those impacts are iden-
tified on the following pages.

Reviewers are cautioned that the code information

contained in this document is informarional only; as proj-
ects are developed further research and consultation of the
building code is warranted.

The requirements of IEBC differentiate berween re-
pair, alteration, change of use, additions, or relocation
of existing buildings; generally the more a structure is
changed then the more restrictive the application of the
building codes. As an example an existing building that is
repaired (only) is not required to meet as many provisions
of the building code as one that is altered or added to.
The IEBC has further established three different levels of
alterations 1o existing buildings for purposes of evaluating
code requirements; therefore, doing a code analysis on an
existing building is directly tied o knowing how much
change is planned for the structure in the future.

To assist in understanding how this may be applied
to the Lake Area Fish Hatchery a code flowchart has been
developed that shows which portions of the building code
are applied to the various repairs or changes that can oc-
cur 1o existing buildings. The chart is incorporated on the
following page.

In the interest of being tharough, several of the code
alternatives were looked at as they may apply to this his-
toric property. Those alternatives are documented within
this section of the report. Conclusions and recommen-
dations from the comparisons of the various alternatives
may be found at the end of the section.

The following Aowchart identifies the path of Build-
ing Code analysis to be applied to any Historic property
as well as a notation of the criteria that determines which
classification is appropriate to the project. Each level has
different requirements with che least impactive require-
ments in the left category and the more restrictive and
impactive requirements progressively listed toward the
right. The applicable chapters of the IEBC thar apply to
the classification are listed below each category for the
convenience of the reviewer.

As noted in the first box the fewest requirements
would be for a Historic Property that will not be altered.
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International Existing Building Code (IEBC) Flowchart

Is this a Historic Building
that will not be altered?
IEBC Chapter 10 (only)

Is this a Historic Building
that will be repaired or
altered but is intended
to remain a historic
building? (see categories
below)

REPAIR LEVEL 1 LEVEL 2 ALTERATIONS LEVEL 3 ALTERATIONS CHANGE IN
ALTERATIONS QCCUPANCY
Repair only; Re-configuration of Re-configuration of OR ADDITIONS
patching and Removal & space, including any space, including any
restoration. replacement of door, window, system, door, window, system,
materials for same or equipment. (<5o% of or equipment. {>50% of
purpose (only). area) area)
IEBC IEBC IEBC IEBC IEBC
Chapter 4 and Chagter 5 and Chapter 5and Chapter g, Chapter 6, Chapter 8, or
Chapter 10 Chapter 10 Chapter & and Chapter 7 and Chapter g and
Chapter 1o Chapter 10 Chapter 10

The Lake Area Fish Hatchery historic property has been evaluated as a repaired building, a Level 1 Alteration building, Level 2
Alteration building, Level 3 Alteration building, and a building that will experience a ‘change in occupancy’ for comparison on
the following pages.

Building Code Evaluation and Comparisons

As noted on the previous page, a detailed evaluation
matrix is attached that rabulates [EBC building code re-
quirements as they would apply to code mandated catego-
ries of use for the historic hatchery; those categories and
their definitions are:

» Repaired Building (only); historic property repaired
without consideration to a new use.

+ Altered Building; historic property altered without con-
sideration to a new use. Note that although there is
more than one level of alteration for non-historic prop-
erties described within the code, all levels of alteration
are treated generically within the chapter on historic

structures,
» Building re-used with a Change in Occupancy; butas an
historic property.

The IEBC also has specific requirements for existing
buildings that are not certified as historic. Those catego-
ries include:

» Repaired Building (only); non-historic property repaired
without consideration ro a new use.

« Building altered to Level 1 status; replacement marerials
or assemblies only; non-historic.

* Building altered to Level 2 status; building re-configured
but impacted areas less than 50%.
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* Building altered to Level 3 status; building re-configured
but impacred areas more than 50%.

* Building re-used with a Change in Occupancy; but as a
non-historic property.

Since the IEBC lists tequirements for both historic
and non-historic existing buildings within the same docu-
ment and there is, by necessity, cross referencing between
the requirements, the IEBC can be a difficult code to read,
interprer, and apply. The artached matrix actempts to sim-
plify that interpretation to the greatest extent possible.

Although application of the IEBC permits judgment
on the part of the building official regarding fire issues it
has been assumed that the building official would adopt
stricter views regarding fire compliance for this facility
because of geographic location, limited year around re-

sources, and the proximity of forest fuel.

Because of the selected method of presentation,
this compilation may seem extensive. The reviewer is
reminded that there are some very positive aspects to
chis structure and that some items on the deficiency
list are relatively inexpensive to achieve. Limited de-
scriptions of the positive cultural as well as the techni-
cal values of the Harchery are noted in the Ultimate
Treatment and Use section of this report.

The categories within the matrix are directly
quoted from the IEBC code and the specific line items
within the matrix are paraphrased from the code.
Some requirements (for example: high rise structures)
have been omitted from the matrix as they have no

applicability to the Lake Fish Hacchery strucrure.

Treatment and Use
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International Existing Building Code (IEBC) Analysis
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SECTION DESCRIPTION e I o o I e 2T REMARKS
Historic Building ti ill be Repaired (only)
1001.2 Building investigated, evaluated, and written report prepared X
1002.0 Repairs may use ariginal or in-kind materials X
If building is determined dangerous, no work is required except to correct identified unsafe conditions X
Historic Buildings undergoing repairs to comply with Chapter 4 of IEBC X
Replacement glazing in hazardous locations must comply with safety glazing requirements in IBC X
Replacement glazing in ordinary locations may use original (or in-kind) materials X
istoric Buildi ill b I i a
1003.2 Historic buildings that do not conform to IBC and that constitute a fire hazard shall be fire sprinklered SEETEXT
Fire sprinklers shall not substitute for the required number of exits SEETEXT
1003.3 Door, carridor, & stairway widths not in conformance with IBC may be approved by the Code Official if he deems X X X X
adequate room for egress
1003.3 Main exit doors need not swing in the direction of travel if other means of egress available for total occupant load X X X X
1003.5 Historic finishes can remain X X X X
1003.9 Grand stairways are excepted fram handrail requirements and guardrail requirements provided that they are not X X X X
dangerous.
1003.20  Guardrail heights required to be 42" X X X X
Spacing for existing arnamental patterns in historic guardrails shall be accepted X X X X
1003.11  Alternative exit signs permitted for historic buildings if character of space adversely affected; subject to approval % X X X
of official
1003.12 Historical buildings that cannot conform to requirements of IBC and that constitute a distinct fire hazard will be
A % : FINE SEETEXT
deemed to be code compliant if provided with an approved fire extinguishing system
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SECTION DESCRIPTION

REPAIRED

HISTORIC BUILDING

LEVEL2

ALTERATION

LEVEL 2

ALTERATION

LEVEL 3

ALTERATION

NEW OCCUPANCY

HISTORIC BUILDING

REMARKS

Histori ildi il r r rienc nge i n in

1004.1-5 Alterations:

1005.0

1. Accessibility: requirements of section 506 applies only to historic buildings that undergo alterations; if altered
Section 506 requirements are to be met unless technically infeasible. if historic significance of the property is
threatened or destrayed by compliance with 506, then the fotlowing alternative requirements may be applied:

A. At least one main entrance shall be accessible; if a main entrance cannot be made accessible then an
accessible nan-public entrance that is unlocked while the building is occupied shall be provided, or, a locked
accessible entrance with a notification system ar remote monitoring shall be provided.

B. Multilevel bidgs: accessible route from accessible entrance to public spaces on the level of the entrance to be
provided

C. Where toilet rooms are provided at least one accessible toilet shall be provided; may be for each sex or unisex

D. Slope of ramp may be increased to 1in 8 if run is 24" or less

Change of Occupancy:
1. Chapter 8 applies except as noted below
2. Allowable floor area of histaric buildings changing cccupancy may be increased by 20%

3. Historic structures changing to a higher hazard occupancy may use alternative methods to comply with fire
resistance and exterior opening protective requirements.

5. Where fire-retardant roof covering is required roof cavering materials not less than class C shall be permitted.

6. Door, corridor, & stairway widths not in conformance with 1BC shall be approved by the Code Official if he deems)
adequate room for egress.

7. Main exit doors need not swing in the direction of trave! if other means of egress available for total occupant
load.

9. If finishes are required to be Class lll flame spread or better, existing non-conforming materials shall be surfaced
with fire-retardant paint or finish.

SEETEXT

NPS POLICY
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1005.0 10. Existing stairways to camply with ch. 8; alternatives far stairways and railings may be accepted by the Code
(cont.) Official if they meet intent of these provisions. Exception: Buildings less than 3,000 sq. ft. allow exist conditions to X
remain at all stais and railings
11. Alternative exit signs permitted for historic buildings if character of space damaged; subject to approval of X
building official
12. Existing historic stairways in buildings changed to a Group R-1 or R-2 occupancy shall be accepted where it can
X SEETEXT
be shown that the stairway can support 75 per sq. ft.
13. Existing light levels are acceptable if compliance with section 811.1.1 will lead to a loss of historic character or X

materials

14. Accessibility {section 812.5) shall apply to historic structures that change occupancy unless technically
infeasible. Alternative requirements of 1004 shall be permitted if compliance with these requirements threaten or X
destroy the historic significance of the building.

1006.0 Structural:

1. Historic buildings shall comply with applicable structural provisions for the work as classified in chapter 3 (i.e.,
repair, level 1, 2, 3 alterations, change in occupancy, relocated buildings, or additions)

Exceptiomn: Code official may accept existing floors and approve operational controls that fimit the live load on X
any such floar
2. If code officiat determines that a component or portion of a building is dangerous, only that specific component X

or portion shall be required to be repaired, strengthened, or replaced
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Ch ai
401.2 Use materials permitted by Cade or use like materials X
401.3 Work shall make building no less conforming to code than it was before the repairs X
4031 Cannot use hazardous materials for repair X
403.2 Replacement glazing ta comply with safety glazing requirements X
404.2 Existing level of fire protection to be maintained X
405.1 Existing means of egress maintained X
406.1 Existing level of accessibility maintained X
407.1.2 Seismic evaluation required (see IEBC for detaited requirements) X
407.1.2  Wind design and analysis is required of existing building undergoing repairs X
407.2 Repairs shall not reduce strength or stability of existing building X
408.0 Electrical repairs may be done with like material except:
Receptacles to comply with 406.3(D) of NEC X
Grounding of grounding type receptacles permitted to be grounded te any point X
409.0 Mechanical: must comply with 401.1 X
410.0 Plumbing:
Prohibited materials:
Copper and brass traps and tailpieces less than .027" wall thickness X
Solder with more than 0.2 percent lead X
Water closets wfa concealed trap or unventilated space or with walls not tharoughly washed at each discharge X
Cement, concrete, mastic, hot-pour, or O-ring joints X
Joining of different types of plastic with solvent X
Saddle type fittings X
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410.2 Water closets: replacement water closets must comply with International Plumbing Code; maximum capacity shall X
be 1.6 gallons per flushing cycle (3.5 gallens for blowout design)
Chapters
506.1 Accessibility requirements apply (see 506.1.1 - 506.1.12 and chapter 11 of IBC), if technically infeasible the X X X
alteration shall provide access to maximum extent feasible
The altered element or space is not required to be on an accessible route X
Accessible means of egress are not required X X X
Altered entrances are not required to be accessible if the building has an existing accessible entrance on an X X X
accessible route.
Platform lifts complying with ASME A18.1 & ICC A117.1 are permitted as part of an accessible route, X X
One of each type of performance area to be accessible; all not required to be accessible. X X X
Accessible alarms for sleeping unitsin I-1, I-2, -3, R-1, R-2, & R-4 occupancies apply only to the quantity of SEETEXT
spaces being altered.
Accessible unisex toilet permitted if existing toilet rooms cannot be altered. X X X
Maximurm threshold height of 3/4" at doors (beveled) X X X
Accessibility of existing facilities not required to exceed that of new construction. X X X
Alterations shall not reduce existing accessibility. X X X
When alterations impact areas of primary function, then an accessible route must be pravided including toilet X X X
rooms/{fountains except as noted:
1. Cost of accessible route need not exceed 20% of cast of alteration of space
2. Provision does nat apply to alterations limited to windows, hdwr, contrals, outlets, or signs
3. Provision does not apply if alteration limited to mechanical, electrical, fire protection systems or
abatement of hazardous materials
507.1 Structural:
Applies to replacement of building supported equipment and to re-roofing X X X
Where additional dead load is generated structural components to comply with IBC unless stress is increased X X X
less than g%
Roof diaphragms to be evaluated for all re-roof projects that exceed 50% of the roof area if roof diaphragm is X X X

part of a lateral force resisting system
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Chapter &
607 Structural:
1. New alterations to not reduce strength or stability of building or members X X
2. New members to comply with 1BC X X
3. Existing members supporting new vertical loads to comply with 1BC; 5% increase in stress permitted. X X
4. Level 2 alterations that increase the seismic base shear by more than 5% must comply with chapter 7 (707) SEETEXT

5. Alterations that cause a change in snow drifts shall comply with IBC (Exceptions: where stress is not increased
by more than 5% or group R occupancy with fewer than 5 dwelling units that qualifies for light frame X X
construction methods)
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Chapter7 - Leve| 3 Alterations
703.3 Intertor finish in exits to comply with section 603.4 {IBC rqmt for flame spread and smoke developed) X
704.1 Automatic sprinkler systems required for new work areas X
704.2 Fire alarm and detection systems required X
1. Manual fire alarms required for group A, B, E, F, H, |, M, R-1, & R-2 occupancies on all floors in work area X
705.0 Egress (exits) required in accordance with 605; including lighting and exit signs X
706.0 Accessibility to be in compliance with 506 X
707.0 Structural:
707.2 Alterations shall not reduce structural strength or stability
707.3 New structural members to comply with I1BC
707.4 Design loads on existing members (that are not affected by the alteration} shall be the loads applicable at time the X
building was constructed
707.5 Buildings/structures where seismic base shear is increased 5% or more due to alteration:
1. Engineering evaluation and analysis required X
2. If no more than 30% of floor and roof invalved in alteration over 12 mo. period, evaluation and analysis to ey TBD
show that structure complies with the loads applicable at the time the structure was constructed
707.6 If gravity loads increased, then all members shall meet requirements of IBC L] SEETEXT
1. Exceptions (a} if stress increase <g%; (b) Group R occupancy of 5 dwelling units or less
707.7 Alterations to increase strength or stiffness of existing structure that are not required by IBC or IEBC are not SEETEXT

required to be designed for forces conforming to IBC provided that an analysis is submitted to show that:
1. Capacity of existing structural members is not reduced
2. Lateral loading is not increased beyond capacity af existing elements
3. New structural elements detailed and connected to comply with IBC
4. New non-structural elements detailed and connected to comply with 1BC
5. A dangerous condition is not created

Voluntary alterations to lateral force resisting systems in accordance with IEBC-App. A and referenced standards
permitted
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SECTION DESCRIPTION e I i S« | a<« i REMARKS
- Change of Occupa
So11 CHANGE IN QCCUPANCY BUT NO CHANGE IN OCCUPANCY CLASSIFICATION SEETEXT
Must comply with sections 8oz through 811 only
1. Exceptions: A. If change is ta lower hazard in all 3 hazard tables (see manual); provisions of chapter 7 nat
required.
B. As madified in section 1005 for historic buildings
C. As permitted by Chapter 12-Compliance Alternatives
Bo1.2 CHANGE OF OCCUPANCY FOR A PORTION OF A BUILDING: Section B12 shall apply L SEETEXT
Bo1.3 A change of oecupancy classification shall require a Certificate of Occupancy X
8031 Building elements and materials in portions of buildings undergoing change in cccupancy to comply with 812 X
8041 Fire protection requirements of 8122 apply to buildings pr partions of buildings undergoing change of accupancy X
805 Means of egress in portions of buildings undergoing change of occupancy classification to comply with 812 X
8a6.0 Accessibility in portions of buildings undergoing change of occupancy classification to comply with 812.5 X
807.0 Structural:
8071 A. Where change of occupancy results in higher loads (based on IBC tables), then building or portion to comply X
with IBC
1. Exception; where stress levels not increased by mare than 5%.
807.2 A.Where change in occupancy results in higher wind or snow importance factors then applicable provisions of IBC SEETEXT
apply
1. Exception: where new occupancy is less than or equal to 10% of the building area; cumulative effects to be
considered
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SECTION DESCRIPTION

REPAIRED
HISTORIC BUILDING
LEVEL 1
ALTERATION

LEVEL 2
ALTERATION

LEVEL 3
ALTERATION

NEW OCCUPANCY

HISTORIC BUILDING

REMARKS

807.3

8o07.31

Bo8.2

BoB.3

BoB.4

Bog.o

8101

Bii.o

8131

812.0

81211

Seismic: Existing buildings with a change of occupancy shall comply with the following:

A.Where change results in a higher seismic factor, or change results in reclassification to a higher hazard category
in table 81241 (life safety and exits), or where Group M changed to A, E, 1-1, R-1, R--2, or R-; occupancy and more
than 2/3 of floars invalved in level 3 alteration wark, then building shall conform to seismic requirements of 1BC for
new Seismic Use Group

Exceptions:
2. Where acceptable level of performance and safety is obtained using reduced forces specified in 407.1.1.3

4. When new occupancy is within only 1 story of building, only lateral resisting elements in that story and stories
below need to comply with IBC and exception 2 abave (distribution may include floor immediately above)

All unsafe electrical conditions to be corrected in buildings undergoing a change without requiring all parts of
electrical system to be brought up to the current edition of the ICC Electrical Code

Electrical service to comply with ICC Electrical Code for new occupancy when building undergoing a change in
occupancy

Electrical outlets to comply with ICC Electrical Code for new occupancy when building undergoing a change in
accupancy

When occupancy change results in different kitchen exhaust requirements or to increased mechanical ventilation
requirements then the new occupancy must comply with the intent of respective International Mechanical Code
provisions

When occupancy change results in different plumbing fixture requirements or to increased water supply
requirernents then the new occupancy must comply with the intent of respective International Plumbing Code
provisions.

Light and Ventilation shall comply with the requirements of the International Building Code for the new occupancy.

Occupancy classification may be changed providing that building meets requirements of Chapter 7 applied
throughout.

CHANGE IN OCCUPANCY CLASSIFICATION

A.Where a portion is changed and that portion is not separated from the remainder with fire barriers with a rating
as reqd in IBC then the entire building must meet the requirements of Chapter 7 for the most restrictive occupancy
in the building.

dde

ddk

SEETEXT

TOILETS

TOILETS

SEETEXT
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REPAIRED

HISTORIC BUILDING
LEVEL 1
ALTERATION

LEVEL 2
ALTERATION

LEVEL 3
ALTERATION

NEW QCCUPANCY
HISTORIC BUILDING

SECTION DESCRIPTION REMARKS

Exception: Compliance with all of Chapter 7is not required when change of occupancy to equal or lesser hazard.
A.Where a portion is changed and that portion is separated from the remainder with fire barriers with a rating
as reqd in IBC then that portion of the building must meet the requirements of Chapter 7 for the new occupancy
group

Exception; Compliance with all of Chapter 7 is not required when change of occupancy to equal or lesser hazard

SEETEXT

Bi2.2 The relative degree of hazard between different occupancy groups is set forth in tables 812.4.1, B12.4.2, and
812.4.3

812.22  Building or portion thereof may change within same occupancy group or 0 occupancy group with lesser hazard (in
all 4 hazard categories) provided that it complies with Chapter 7

Exception: Compliance with all of chapter 7 is not required when change of accupancy to equal or lesser hazard
B12.2.2  Allprovisions of this chapter apply when occupancy changes to a higher hazard, or changes to an H occupancy. X
812.3 Change of occupancy to equal or lesser hazard in all three hazard classifications (life-safety, height-area, exposure)

A. Permitted as long as capacity of means of egress camplies with IBC, and

B. Interior finish of walls and ceilings of means of egress shall comply with IBC for the new occupancy group. X

C.Where the new use is classed as Group -1, R-1, R-2, or R-¢ the foliowing additional requirements are to be
met:

1. Corridor doors and transoms to comply with 6o5.5.1 & 605.5.2
2. Automatic sprinkler systems to comply with 6o4.2
3. Fire alarm and detection systems to comply with 604.4
E.Where the new use is classed as Group R-3, the following additional requirements are to be met:
1. Dwelling unit separation shall comply with703.2.2

2. The smoke alarm requirements of section 604.4.3 shall be met
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REPAIRED
HISTORIC BUILDING
LEVEL1
ALTERATION

LEVEL 2
ALTERATION

LEVEL 3
ALTERATION

NEW OCCUPANCY
HISTORIC BUILDING

SECTION DESCRIPTION REMARKS

812.4.1  Fire and life-safety requirements: SEETEXT
Hazard categories in regard to life-safety and exits in accordance with table 812.4.1 (see code)
I. Means of egress for change to higher hazard category in table B12.4.1:
A, Means of egress to comply with chapter 10 of IBC
1. Exceptions: a) Stairways to be enclosed to comply with 703.1

b) Existing stairs complying with Chapter 7 permitted for continued use subject to approval of official

c} Replacement stairway where slope cannot be reduced shall not be reqd to comply with tread/riser
requirements

d) Existing corridor walls of lath and plaster in good condition ar 1/2" GPDW shall be permitted
€) Existing dead end corridars to comply with 605.6

f) Existing window of 4 sq. ft. and 22" ht. and 20" width shall be accepted as emergency rescue/escape
opening.

Il. Means of egress for change to equal ar lower hazard category in table 812.4.1:
A. Existing elements of the means of egress to comply with 705 for the new occupancy group
B. New elements of the means of egress to comply with Chapter 10 of the IBC

1. Exceptions: a) Replacement stairway where slope cannot be reduced shall not be reqd to comply with
tread/riser requirements

b) Compliance with 705 not reqd where change in occupancy complies with 8123

H). Egress capacity: shall meet or exceed occupant load specified in 1BC if change of occupancy to X
equal or lesser classification

IV. Handrails in existing stairways to comply with 605.9 in the area of the change of occupancy classification

V. Guardrails to comply with 605.10 in the area of the change of occupancy classification X SEE 1003.10
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HISTORIC BUILDING

REPAIRED

LEVEL 1
ALTERATION
HISTORIC BUILDING

ALTERATION
ALTERATION
NEW OCCUPANCY

LEVEL 2
LEVEL 3

SECTION DESCRIPTION REMARKS

Biz.4.2  Height and area requirements: SEETEXT
Hazard categories in regard to height and area in accordance with table 812.4.2 (see code)

I. When change of occupancy to a higher hazard category as shown in table 812.4.2: heights and areas to comply
with Chapter 5 of IBC.

A. Exceptions: 1 story building in Group E accupancy not required to meet the area limitations of the 1BC
Il. When change of occupancy to an equal or lesser hazard category as shown in table 812.4.2:
A. Height and area of existing building shall be deemed to be acceptable
1. Fire barriers: when a change in occupancy is made to a higher hazard category as shown intable 812.4.2
A. Fire barriers in separated mixed-use buildings to comply with fire resistance requirements of the IBC

1. Exception: if fire barrier reqd to be 1-hour, existing lath & plaster in good condition or 1/2" GPDW shall be
permitted

812.4.3  Exterior wall fire resistance requirements; SEETEXT
Hazard cateqories in regard to fire resistance ratings for exterior walls in accordance with table 812.4.2 (see code)
. When change of occupancy ta a higher hazard category as shown in table 812.4.3:

A. Exterior walls to have fire resistance and protectives as reqd by IBC; does not apply to walls at right angles to
praperty line

1. Exception: 2 hour rating allowed where building 3 stories or less and is classified as A-2, A-3 wjocc load
<300, B, F, M, or .

11. When change of occupancy ta an equal or lesser hazard category as shown in table 812.4.3:
A. Existing exterior walls, including openings, shall be accepted.

Il Opening protectives: openings in exterior walls protected as reqd by 1BC; when protection reqd because of
distance from property line, the sum of the area of such openings shall not exceed 50% of the total area of the wall
in each story.

1. Exceptions: a) When 1BC permits openings in excess of 5o%

b} Protected openings not reqd in R-3 occupancy 3 stories or less that are 3 min. from property line
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¢} Automatic sprinkler system may be substituted for opening pratection where protection required
d) Exterior opening protectives not reqd when change in occupancy is to equal or lesser hazard category
B12.4.4 Enclosure of vertical shafts: SEETEXT
A.To be in compliance with IBC for atriums
B. Interior stairs enclosed to comply with IBC when change in occupancy to higher category as shown in table
812.4.1
1. Exceptions: a) Except for Group | accupancy, not required for stairs serving only one adjacent floor
b) Unenclosed existing stairways need not be enclosed in a continuous vertical shaftif each story is
separated from other stories by 1-hour fire resistive construction and all exit corridors are sprinklered
(sprinklers permitted to be served by domestic water supply)
¢) Existing penetrations of stair enclosures accepted if they are protected in accordance with IBC
C. Other Vertical Shafts: (elevator, service, utility) enclosed as reqd by IBC when change to higher hazard
categary (812.4.1)
1. Exceptions: a) Existing 1 hour interior shaft enclosures shall be accepted
b} Vertical apenings other than stairs in buildings other than | occupancies and connecting less than &
stortes shall not be reqd to be enclosed if building provided with automatic sprinkler system
D. Openings: all openings into existing vertical shaft enclosures protected by fire assemblies wirating of 1-hour
and maintained self closing or be automatic closing by actuation of a smoke detector; existing fusible link
closers permitted in all shafts except stairways if fusible link rating is 135 degrees or less
B12.5 Actessibility: existing buildings that undergo a change in occupancy classification shall have the following
I. At least one accessible entrance X
Il. At least one accessible route from an accessible building entrance to primary function areas X
I, Signage complying with section 1110 of the IBC X
IV. Accessible parking where parking is provided X

EI1 sufppuy Hgar
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V. At least one passenger loading zone where loading zones are provided
V. At least one accessible route connecting parking and loading zone and accessible entrance X
Where it is technically infeasible to comply with new construction standards for these requirements, the above
items shall comply to the requirements to the maximum extent feasible
812.6 Seismic loads: Existing buildings with a change of occupancy shall comply with 8o7.3 X
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Building Code Analysis—Comparison as New Con-
struction

For comparative purposes only, the Lake Fish Hatch-
ery historic property has also been evaluated as a new struc-
ture in compliance with the 2006 International Building
Code. The purpose in comparing the ‘new building’ and
‘existing building’ codes is to evaluate the two approaches,
and, if there is no penalty to the building (adverse effect)
or if there is no compromise in the logic of the code ap-
proach in question, then applying a more restrictive stan-
dard of safety may be considered.

The two codes are intended to interface at the thresh-
old where it is anticipated that work planned for an exist-
ing building is extensive enough to have the same impact
as new construction would have to similar space. Build-
ings experiencing a change in occupancy are candidates
for extensive change and, like the Lake Fish Hatchery,

must comply with code requirements that are not greatly
different than if they were new construction.

One of the benefits of this comparison is that it shows
the type of construction, allowable areas, and occupancy
classifications for new construction in succinct terms, and
these can easily be compared to the existing building in
question. In the case of the Lake Fish Hatchery building
the atrached table clearly shows that a new Exhibit/Mu-
seum building that is larger than the haichery could be
constructed of the same materials as the hatchery and still
be code compliant.

Performing the comparative evaluarion as an Exhibit/
Museum function was selected on the basis of the example
shown in the “Treatment and Use’ section of this report;
similar comparisons for other uses can be quickly done
for other proposed uses at the behest of the National Park
Service.

Basic Requirements: Existing Square Footage 3,779 NSF (This analysis is for an Exhibit Building/Museum use)

1BC
Subject Saction Sprinklered building  Un-sprinklered building Remarks
Building use (occupancy) Museumn Museum
Occupancy classification 301 A-3 A3
Incidental use(s) 5o8.2 No requirement No requirement Storage closets (only)
for separation for separation
Accessory use(s) so8.3.1 Service area for Service area for aquarium  Less than 10% of area.
aquarium exhibit exhibit
Non-separated occupancies 508.3.2 N/A - Single Occupancy
Separated occupancies 508.3.3 N/A - Single Occupancy
Total occupant load 1004.1.2 207 207
Type of construction 503 V-A V-B
Aliowable area {basic) 503 11500 6000 Based on occupancy
classification of A-3
Area increase (frontage) 506.2 2875 1500 Use 0.25 for increase
Area increase (sprinkler) 506.3 o 0 Unsprinklered
Total allowable area 5o6.a 14375 7500
Allowable height (stories) 503 2 1
Exterior wall fire resistance 602 No Rgmt. No Rqmt. Sufficient fire separation
distance
Number of exits required 1019.1 2 2 Hatchery area requires 2™ exit
if used for exhibitry.
Required egress width—corridors 1005.1 &' —o" lower 4 =o' lower
3'=o" upper 3'=0" upper
Required egress width—stairs 1005.1 3'=0" 3 -0 No egress stairs @ lower level
1009
Interior finish—exits 8o3.5 Class B Class A (N/A}
Intenior finish—corridors 8o3.5 ClassB ClassA (N/A)
Interior finish—rooms 8o03.5 ClassC Class C

Building Code Analysis 115



Building Code Summary

From the standpoint of building codes, the recom-
mended treatment for the Hartchery after consideration
of the classifications studied is to perform all work on the
building to comply with the change in occupancy catego-
ry of the International Existing Building Code as a Mu-
seum/Exhibit/Interpretive cencer if this use is consistent
with regional planning of the National Park Service; this
alcernative will preserve and protect the greatest amount
of histaric fabric within the building and at the same time
give visibility of the History of Fish Culture in Yellow-
stone as exhibited in a significant Parkitecture building.

As a footnote, it would be very expensive to return the
building to hatchery use within the standards of today’s
fish laboratories, even if there were a stated goal to do so.
As a consequence a change from the traditional usage is

implied.

Evaluation of Lake Area Fish Hatchery for Compliance
with the Americans with Disabilities Act (ADA)

The general categories that are analyzed for compli-
ance with ADA guidelines are listed in the table below.
Topics that are related to more than one historic property
within the hatchery complex are annotated in the ‘build-

Applies to
Does Complex;
Does |not separate
Category Apply | apply | study Comments
Accessible route X ADA site circulation is not clearly defined; walkways required,
Parking X Parking spaces to be located and assigned.
Passenger loading zone X {1) Required - none exists for this facility.
Pathways X Separate site study is recommended
Drinking fountains {and telephones) [ X Add public ADA compliant accessories.
Ramps X A ramp to the main public entrance is req’d
Stairs X See building code section of report.
Lifts X Wheelchair lift from aquarium fl. to balcony recommended.
Entrances X Entrance daors do not comply wf ADA hardware rgmts.; office
door undersized.
Doors and gates X Door hardware does not comply with ADA
Corridors X
Elevators X No Elevator in facility {single floor)
Area of rescue assistance X Single Floor
Rooms and spaces X Storage spaces not required to be fully accessible; all others
accessible.
Assembly rooms kit *k Applies to aquarium and raceway area.
Toilet rooms X None: restrooms required for public unless adjacent facilities
provided.
Bathtubs and showers X
Restaurants and cafeterias X
Medical care facilities X
Business, mercantile, & civic il ok
Libraries X
Transient lodging X
Transportation facilities X
Judicial, requiatory, & leqislative X
Detention and correctional X
Dwelling units X

This table is limited to accessible routes, general circulation, and the nature of the spaces within the facility that have
detailed ADA planning requirements. It has been derived from the publication ADA Accessibility Guidelines for Build-
ings and Facilities that is published as an appendix to part 1191 of the Americans with Disabilities Act (ADA) by the
U. S. Architectural and Transportation Barriers Compliance Board. Detailed planning requirements for clearances,

fixtures, and assemblies within the building can be found in this ADA publication.
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ing complex’ column of the table and will not be specifi-
cally addressed by this report.

Summary

A final determination has not been made regarding
usage of the building (alternate uses arc identified with **
in the table above); however, assuming that the building
will be used for a public purpose the following broadscope
accessibility provisions apply.

Mandatory Accessibility Provisions:

1. Designate and provide ADA parking space(s) for this
facility.

2. Provide ADA unloading/loading zone for this facility
(may be related to parking space).

3. Provide (or re-activate) ADA telephones and drinking
fountain within facility.

4. Make entrances inw aquarium and raceway areas
ADA compliant.

5. Revise entrance hardware and hardware into acces-
sible spaces to be ADA compliant,

6. Provide a minimum of (1} accessible unisex toilet
room within facility (unless adjacent facilities have
been provided).

7. Provide ramp to entrance terrace at southeast corner
of strucrure.

8. Provide wheelchair lift from aquarium viewing area to
balcony viewing area.

9. Comply with detiled planning for clearances, fix-
tures, and assemblies related to the selected occupan-
cy for the building.

The provisions identified above have been integrated
into the overall Recommended Treatment Plan (Preserva-
tion Plan) assuming the building will be assigned new us-
es—it is understood that not all of the requirements apply
if the building continues to be used for off-season storage
only. However, storage use {only) would still require that
entrances be accessible for staff members who may have
mobility impairment.

Structural Considerations

Criteria For Selected Structural Systents:

Location—Yellowstone Lake, Yellowstone National
Park, 44 degrees 33" North latitude; 110 degrees 24’
West longitude; 7,741" elevation (approx.).

Structural Building Codes
Building codes and requirements applicable to the
engineering evaluarion of this structure are as follows:

* 2006 International Building Code (An occupancy clas-
sification has been established in the Building Code sec-
tion of this report)

* 2006 International Existing Building Code

* Recommended Lateral Force Requirements, Structural
Engineers Association of California (reference only)

* MSU CE & EM publication: Snow Loads For Struc-
tural Design In Montana (Videon-reference only)

» Towa State University Publication: Structural Snow
Loads (Keller-University Of Colorado)

* ASCE 7-latest edition

Loads
Loading and factors pertinent to the development of
this structure include:

Vertical Loads—Snow:

* From MSU CE & EM publication (projected):
Interpolated Ground Snow Load: (50 yr reoccurence) =
(0,025) x (7,741) = 193 per sq. ft. (drifted snow must
be accounted for as applicable)

Roof Snow Load: (193} x (0.6 wind) x (0.8 slope) = 93
per sq. ft.

Note: Since this reference does not include data from
YNP it is not recommended that it be used.

* From lowa State Univ. publication:

Ground Snow Load: (7,741) x (0.012} = 92.9 per sq.
ft. Roof Snow Load: (0.7)(0.8)(1.2)(1.0){(92.9) = 62.4
per sq. ft. (snow records in this publication show a max.
snow depth of 150”)

62.4/1.15 DOL FACTOR = 54.3 per sq. ft..

USE 62.5 per sq. ft.

Floor Live Loads (Occupancy Category II)

Corridors and exits: 100 per sq. ft.

Assembly areas: 100 per sq. ft.

Offices: 50 per sq. ft.

Exhibit Areas: 100 per sq. ft. (Note: 1997 UBC would
permit GO per sq. fr. for exhibic areas)

Mechanical & Electrical Equipment loads—Actual Weight

Lateral Loads:

* Wind: 90 MPH basic wind speed; exposure ‘D’ (gen-
eral); importance factor of 1.0 (IBC section 1609)
Basic wind pressure P = 14.13 per sq. ft. (calculation in
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appendix)
Uplift on roof P = (-) 11.98 per sq. fr.
Overhangs (worst case) P = (-)19.05 per sq. fr.

» Seismic (earthquake): Static Lateral Force Procedure-
section 1615-1BC 2003
Occupancy Group 11 (non-essential use and non-haz-
ardous use)
Importance factor 1.0
Site Class D (used in lieu of Soils investigation)
From Building Seismic Safety Council maps (NEH-
RP):
Maximum considered earthquake: Short Period Re-
sponse Coefficient = 1.25g
Maximum considered earthquake: Long Period Re-
sponse Coefficient = 0.50g

» Soil/Structure interaction factors:
Fa=1.0
Fv=15
Design Earthquake Factors (% of gravity; adjusted for
stte and structural type)
SDS = .8333 (short period earthquake)
SD1 = 0.50 (long period earthquake)
Evaluate structure based on worst load from two factors
calculated above.
Based on the building code and calculation {attached),
the Hartchety falls into a Seismic Design category ‘D’
classification.
Interior walls and partitions: 5 per sq. ft. lateral load
{minimum) — IBC 1607.13
Concrete/masonry wall base anchorage: 280 PLF - 1BC
1604.8.2 (N/A @ Harchery)
Distributed loads and total base shear are shown on the
diagram in the appendix.

Soils
It has not been determined that a soils investigation
has been done ar this site.

Other Considerations

Hazardous materials: obvious hazards were not identi-
fied at the site during the preparation of this report; how-
ever, a hazardous materials survey has not been conducted
by a qualified analyst.

Movement of the structure: it is recommended that
thermal, shrinkage, and time-dependent factors continue
to be monitored at the facility.

Selected Structural “Safety
Checks”

Loads and forces applicable to “safety checks” for the
building are as listed above.

Building Code requircments as they pertain to struc-
tural members were also reviewed as part of this report.
Code deficiencies as they are known to exist are listed be-
low, along with a suggested method of mitigation:

Factors:

Live load reduction factors were not applicable to this
review because the spans and supported areas in the fa-
cility are smaller than the minimums established by the
building code.

Duration of Load factors:

1. A duration of load factor of 1.15 has been assigned
for Snow Loads.

2. A duration of load factor of 1.33 has been assigned
for Seismic and Wind Loads.

Deflection is a measure of rigidity and is significant
to safety for structures that are continuous frame systems;
it is not generally a safety consideration for structures like
the Hatchery but is racher a measure of performance. Per-
formance criteria for new construction can be found in
Chapter 16 of the 2006 IBC for comparison. Significant
deflections were not noted at the property, based on visual
observation.

Findings:

For this report, calculations were done to the extent
that weaknesses could be identified and decisions could be
made regarding use of the building as well as developing the
Treatment and Use Plan; however, additional supplemental
calculations will be required to develop connections and
details ar the time that remedial construction occurs.

» Roof rafters were checked as a part of this report. Based
on measured sizes of 6" diameter rafters spaced at 2'-0"
o.c., and relying on photographs as well as drawings
discovered on the Technical Information Center catalog
of the NPS Denver Service Center (E-TIC), the rafters
were found to be adequare for the loads identified on
the previous page.

» Roof purlins were checked as a part of this report. Based
on a measured size of 8" diameter purlins spaced as
shown by photographs as well as drawings discovered

118 Lake Area Fish Hatchery



e B,

i,

— —

on E-TIC, the purlins were found to be marginal for
the loads identified on the previous page. Any future
loading on these roof members must be evaluated and
monitored with care. Although machematical analysis
indicate the members to be marginal, the members have
performed during the service life of the structure and
evidence of failure was not observed on-site.

* Log scissors trusses were checked as a parr of this repore;
the King-post trusses were not. The scissors trusses were
analyzed using three different methods for comparison:
1} they were analyzed as a plane frame by 2007 DCC
computer software with the assumption that all joints
including the supports were pinned or hinged, 2) they
were analyzed as a plane frame by 2007 DCC computer
software with the assumption that all joints were pinned
but thar there was fixity at the supports, and, 3) they
were calculated longhand using the traditional math-
ematical model known as the method of joints. Method
2 is judged as not being representative of conditions ob-
served on site unless there are concealed drift pins or
mechanical connecrors at the heel joint of the trusses
that cannot be seen; however, there was excellent cor-
relation between methods 1 and 3 and it is felr that the
conditions modeled by these approaches do represent
the truss assemblies at the hatchery. Based on these pa-
rameters the trusses were found to be adequate for the
loading imposed and individual truss members (chords
and webs) were found to be adequate. However, connec-
tion plates (particularly ar the heel joints) were found
to be deficient and will require modification. Some of
the intetior web/chord joints can be strengthened by
increasing bolt sizes within the existing bolt patterns;
heel joints will likely require additional steel plating or
significant shear keys to strengthen the joints to comply
with what is required by current knowledge on snow
loading, as well as code requirements as they relate to
unbalanced loading.

* Seismic factors were developed as a part of this report
(see above and appendix) and a distribution of seismic
forces to the structure was rabulated. The distribution
of forces utilized the same criteria as for new construc-
tion, did not include torsional effects, did nort take into
account available load reduction factors (1.33 factor),
and assumed that the weighe of the first floor and foun-
dation was absorbed directly into the soil structure and
did not contribute to the overall base shear to be resisted
by the structure. The distribution was completed to the
extent that shear forces in the exterior walls could be
compared with available resistance on-site.

*» Earthquake loading as required by building codes is
based on statistic probability that is determined from
the history of seismic activity in a region, the presence
of known faults in the area, and the geology of the un-
derlying soils. The coefficients used in the formulas are
then developed by the National Earthquake Center and
published in the building codes as maps. Scismic forces
are high in Yellowstone National Park due to the volatile
nature of the site and the high acceleration factors that
the building codes list for that location.

* The lateral resistance of the Hatchery structure can be

characterized as being a wood braced frame, with lim-
ited resistance from walls due to the nature of their con-
struction; the structure is a simple box assembly con-
ducive 1o uniform discribution of forces; and the use of
wood members make it a fairly ductile (forgiving) struc-
tural system. Within the framework of the IBC building
code braced wood frames are generally treated as part of
a light framing/shear panel system or a combined sys-
tem and application of seismic design criteria to a pure
braced wood frames is not provided for; however, con-
centric braced frames are still recognized by ASCE thus
providing a mechanism for their analysis.

* In terms of past seismic performance, the structure has
experienced significant forces from historic seismic
events (i.e.,, Hebgen quake of August 1959) and does
not exhibit any significant failures or crack patrterns that
would be expected from a building that had been over-
stressed in its past history.

* Other than the wood log corner braces, the available
resistance offered by the existing exterior walls at the
Hartchery consists of the board and batten siding. The
siding is judged as being ineffective in its ability to re-
sist earthquake forces; however, it is believed thac the
log braces are sufficient in size 1o resist the lateral loads
based on the cursory comparison from the distribution
of forces noted above. It is anticipated chat the connec-
tion of the braces to the remainder of the log framework
will require modificarion, once a more exhaustive struc-
tural analysis is performed.

* Door and window headers were not checked during the
preparation of this report. By inspection, these mem-
bers appear to be adequate based on the relatively light
loads they are subjected to.

* Soils related movements: none were noted during visits
to the site during the preparation of this report.

Concrete Supporting Systems
The American Concrete Institute was founded in
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1904; the Portland Cement Foundation was established
in 1916; in 1917 the U.S. Bureau of Standards and the
American Society for Testing materials established a stan-
dard formula for Portland Cement ; pre-stressed concrete
using Portland cement was developed in 1927; and by
1914 only (12) plants in the United States reported any
production of Natural Cements. Without documenta-
tion, but as evidenced by the state of the building industry
in 1928, the conclusion is that the concrete utilized in this
structure is probably constructed with Portland Cement.
Proportioning of mixes was also well established by 1928
as were the procedures for testing both the product and its
component parts.

Condition: The concrete used for this structure is
very likely similar to what we would cast today although
it may have been of a slightly lower strength (on the order
of 2500 PSI) and it would not have contained additives
to accelerate serting, or have had the plasticizers or poz-
zolans (fly ash) that are being used with greater frequency
in today’s construction market. Air-entraining was not
perfected until the 1940’ so the 1928 concrete did not
benefit from the added durability of entrained air.

Significant (sometimes severe) spalling and degrada-
tion is visible on the exposed concrete foundation ele-
ments; particularly along the south (lakeside) elevation of
the structure. This is attributed to water erosion and ice
abrasion in the manner typical of bridge piers and abut-
ments. NPS personnel report that winds coming off of
the Lake are severe from the south exposure. The wind
exposure in combination with the cyclical nature of freez-
ing and thawing at south facing walls is believed to be the
root cause of the deterioration of the 79-year-old concrete.
There is evidence (as can be seen in current photographs)
of water having been trapped beneath a coat of paint on
the concrete surfaces; the entrapped water has contributed
to the spalling of the concrete surfaces due to freeze/thaw
cycles. There are also cracks on the northeast corner of
the concrete structure, attributed to the lack of vertical
expansion joints.

1927 design drawings do not show any evidence of
steel reinforcing wichin the concrete although steel anchor
bolts are indicated at the sill log along the base of the wall.
In 1928 minimum reinforcing provisions were not a code
requirement so it is possible that little or none was in-
stalled; however, many designers and engineers of that era
included reinforcing for the recognized benefits of shrink-
age compensation and temperature reinforcing. Engincer-
ing practices varied widely in 1928 depending on the de-
signing agency and the type of building being designed;

COE structures of the time (generally) closely paralleled
what we would design today; however, private construc-
tion practices would have (generally) not complied with
today’s requirements. It is not known whart the philoso-
phy of the 1928 NPS Engincering department may have
been regarding concrete reinforcing. The Hatchery con-
crete was investigated using metal detection on-site and
it has been determined that all concrete elements (stem
walls, grade beams, entrance steps, and slabs-on-grade) do
contain reinforcing. There were also two locations where
erosion of the concrete exposed reinforcing bars (one loca-
tion is at the west end of the entrance steps; the other is
at the west jamb of the raceway doors), the rebar at both
locations was square, deformed, and 1/2" (#4) bar. Due
to the inexact nature of using metal detection to locate
steel in the concrete we cannot, with reliability, determine
the exact sizes and spacing of the reinforcing. What we
can say is that there is reinforcing and thac it is spaced ac
regular intervals in the members investigated.

As a footnorte, there is a distinct discrepancy between
the concrete foundation shown en the 1927 plans and
what was actually constructed; the north wall of the build-
ing was drawn to be considerably higher and appeared 1o
have been designed to be built into the existing hillside
behind the hatchery, bur either the hillside was shaved
back or the hatchery moved closer to the lake shore.

Entrance steps: There also are two sets of steps lead-
ing up to the open foyer which are severely cracked (note
that the 1927 drawings only show one set of stair steps on
the south elevation).

Concrete slab-on-grade: The interior exposed slab-
on-grade within the hatchery portion of the structure vi-
sually appears to be in good condition where it was able
to be viewed. Surface spalling was not noted and crack
patterns appeared to be minimal. Significant movement
of the slab was not detected.

Other considerations: Wheelchair/ADA access to
the Aquarium/Exhibit area for mobility-impaired must
be considered. The Entrance Terrace thac is the primary
access to the facility is currently restricted to ambulatory
individuals because of two {2) concrete steps along the
petimeter of the Terrace. The steps are in extremely poor
condition and replacement is suggested. At the time of
replacement a ramped element for ADA access could be
designed and constructed.

Concrete Maintenance Strategies Investigated
1. No-Action alternative. The integrity of the sur-
face of the concrete is being compromised at this time and
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the deterioration of the foundation strucrure is aceelerat-
ing. Deferring work on this feature could result in more
advanced deterioration that may be more costly to repair
in the future.

2. Repellant alternative. Removal of loose and un-
sound concrete surface materials and application of a
breathable repellant to the remaining concrete could be
implemented. This approach would deter deterioration
short term but would require re-application of repellant ar
intervals of 2—3 years to have any effectiveness. Although
materials are not inordinately expensive the cyclic appli-
cation is labor intensive and not likely to be considered a
permanent “fix”.

3. Rehabilitation (repair) alternative. Rehabilita-
tion will require removal of loose and unsound concrete
surface materials down to a sound substrate using the least
degree of intervention possible, and then repairing the re-
maining concrete with limited replacement of in kind ma-
terials or with compatible substitute material. The intent
is to accurately recover in form and detailing the feature as
part of the building’s historical appearance.

Comparison of concrete repair methods for rehabili-
tation: Methods of repairing deteriorated concrete sur-
faces were researched for this project; as outlined below.
Important technical factors to consider when selecting a
repair method are:

* The cause of the failure must be understood. The se-
lected repair method is directly related to the cause of
failure.

* Properties of the original material must be known (if
possible); the success of the repair will be directly relat-
ed to compatibility between the original marerials and
the repair matertals,

* The service and application conditions at the location
where the repair is to be done will affect the success of
the repair.

Available treatments: Concrete repair treatments in-
vestigated include:

1. Repair with materials identical to the original materi-
als. This would require that the existing structure be
cored and the core sent to a specialty laboratory for
petrographic analysis.

2. Repair with materials that are similar to the original
marerials based on the historic record of materials in-
corporated into the construction of the feature.

3. Repair with plain cementitious mortar that is typical

of materials and mixtures readily available in today's
construction marker.
4. Repair with polymer-modified cementitious mortar.
5. Repair with polymer resinous mortar.

Discussion: Failure mechanisms: Causes of surface
faiture of the concrete considered include:

A. Faulty construction—Evidence of deficient original
construction was not found.

B. Chemical artack—There were no specific areas of the
construction identified that exhibited deterioration
from chemicals.

C. Movement—Large magnitude movements of the
structure were not generally noted during visual inspec-
tion of the building.

D. Freeze/thaw damage—There is significant damage
from freeze/thaw cycles exhibited throughout all foun-
dation fearures.

E. Mechanical damage—There is mechanical damage to
all lakeside foundacion features from the relendess ac-
tion of the wind in combination with ice against the
fearures.

E Auxiliary materials (sealants and membranes)—Not all
joints were fully sealed at the time of examination.

Conclusion: The failure mechanisms attributed to
these foundarion features are primarily from freeze/thaw
cycles with some effect from mechanical action at selected
portions of the structure.

As noted above and based on knowledge of construc-
tion practices at the time that the structures were built (as
well as judgment), the existing concrete is believed to have
had the following properties at the time of construction:

* Compressive strength—2,500 psi +/-

* Tensile strength—350 psi +/-

* Modulus of elasticity—2.87 x 10¢psi +/-

* Coefhcient of thermal expansion—.00055 per degree
Fahrenheit

The effects of time generally result in concrete that
gains strength for material that is not subjected to the
agents of deteriorartion, Short of testing, the actual strength
of the on-site concrete cannot be known with cerningy;
for purposes of evaluation it is reasonable to assume that
the cured strength at the time of placement would be rea-
sonable to use for on-site concrete that is still sound.

Service conditions: Service conditions for the con-
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crete is rated as severe, due to exposure. The exposure
will make repair of the features more complex and will
add to the cost of the repair of the features. An additional
complication for repair is created since the surface fail-
ure of the existing concrete occurs in both horizontal and
vertical surfaces. Repair will have to utilize methods and
means to assure adhesion to a full range of sloped surfaces.
if low slump hand-troweled repair materials are suirable
they could serve to minimize forming.

Comparison of treatment alternatives: Petrographic
analysis of the existing concrete could tell us the ratio of
the concrete mix used in the original construction {not
including warer); laboratory compressive resting could
tell us the strength of the existing concrete in place. Even
though we could determine existing chemistry, it is un-
likely that the exact grind of the cement or clinker com-
position could be matched by today’s cement plants unless
the raw ingredients came from the same quarry. Further,
because what we know of construction practices from
the historic record is fairly extensive, and since there are
inherent {albeit minor) field variables in concrete mixes,
extensive laboratory testing may not provide enough ben-
efit to justify the added expense of the procedures. It is
recommended that knowledge of 1920—30 construction
practices be used as a basis of sclecting a preferred repair
method and that more exhaustive laboratory analysis be
held in abeyance for unforeseen conditions.

Treatment alternatives are summarized in the table on
page 123. As can be seen from the table, plain cementi-
tious repair materials most closely matches the attributed
mechanical properties of the original concrete; however,
properties for the polymer modified cementitious repair
are reasonably close to the original concrete and receive a
higher rating regarding ease of installation and degree of
success. Polymer resin repair materials appear to be too
strong, too stiff, more reactive to expansion and contrac-
tion, and are marginal for maximum service temperarure
for this outdoor application. It is recommended that the
Polymer Modified Cementitious Repair method be used
for this application if the Rehabilitation alternative is fol-
lowed.

Additional considerations:

1. If the repair alternative is pursued, it is recommended
that NPS engage manufacturers of polymer modified
cementitious materials in dialogue to fully explore the
limitations of their materials; and to possibly train
NPS staff in application techniques for the materials.

2. Coating of the existing and repaired concrete after re-

pairs are made could extend the life of the concrete
site features by sealing small crack patterns in the ex-
isting concrete surfaces. It could also be a method of
making the colors of the existing and repaired areas
more uniform. Colors are available for this putpose
which are the color of the original concrete in the in-
terest of maintaining the historic appearance. Itis im-
portant that coating materials allow “breathing” from
the concrete below, compatibly bond to the original
surfaces, and have similar expansion/contraction
properties as the original surfaces. Removal of some
previous paint applications may be required.

4. Replacement Alternative. The final alternative
would entail complete replacement of concrete sub-struc-
ture clements (Foundations and footings). The structure
{ot portions thereof) would have to be hydraulically lifted,
shored, and existing concrete elements would be removed
and replaced with new materials. This alternative could
be applied most readily throughout the raceway pertion
(west end) of che building; it would be more difficult to
implement in the elevated aquarium portion of the build-
ing due to the split-level nature of that end of the building
as well as the comparatively larger sizes of concrete foun-
dations ar that location.

It is recommended that the Polymer Modified Ce-
mentitious Repair procedures be applied to the Aquarium
(east end) of the structure, and that footings and grade
beams be replaced around the raceway (west end) of the
building. Entrance steps require total replacement; how-
ever, concrete slabs-on-grade are suitable for continued
use. A scalant program is recommended for the entire
structure.

Energy Considerations

Observations regarding thermal resistance ac the ex-
isting Harchery were made during the course of evalu-
ating materials and preparing measured drawings for the
facilicy.

In general, there were no insulating materials found
within the Raceway or Aquarium areas of the building. Al-
though wood materials exhibit some thermal resistance in
and of themselves, the thickness and application of wood
at the hatchery is limited. The roof structure is comprised
of a single layer of 1x wood sheathing with cedar shingles
applicd directly above, and the walls are constructed of
a single spaced layer of wood siding with interior wood
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Polymer modified

Repair system property Plain cementitious rapair cementitious repair Polymer resin repair
Compressive strength (psi} 2,900-7,250 £,350-8,700 7:250~14,500
Tensile strength (psi) 435-1,088 1,088-2,175 2,175-3,263
Modulus of elasticity (psi x10%) | 2.9-4.35 2.175-3.625 1.45-2.9
Coefficient of thermal 000 occ—.00068 i 86
expansion {(F9) .00055 .00055— .00077 - .000
Maximum service temperature
(F9 >572 212-572 104-176
Ease of installation Most difficult Moderate Moderate
Likelihood of success (historic : .

Poor Fair Fair
performance)
Color compatibility Equal Equal Poor

** Portions of the table above are from Repairs to Restore Serviceability in Concrete Structures; Mailvaganam &
Mitchell; National Research Council of Canada; Construction Technology Update, October 2003.

battens applied over the seams. Concrete floors and stem
walls pre-date the practice of using rigid insulating ma-
terials below (or along their perimeters) to prevent ther-
mal transmission. In 1928 rigid insulating materials as we
know them today did not exist.

The office area does contain insulating materials rep-
resentative of the time of the 1928 construction of the
Harchery in the form of the Celotex ceiling and the furred
Masonite walls. A copy of a technical page from “The Ce-
lotex Company’ is included in the report under historic
materials (from a 1930 Sweet’s Architectural File caralog)
illustrating the thermal resistance of that material. An ad-
ditional rechnical page is attached showing the manufac-
turer's recommended details for applying bartten strips to
Celotex joints. Although no destructive testing was done
to this building during the field work, it is possible that
Celotex exists within the walls beneath the Masonite fin-
ish materials as part of the wall furring system although, as
evidenced by the technical page from Masonite Corpora-
tion, Masonite was promoting its own thermal resistance.
It is clear from the presence of these materials on-site (as
well as the existence of the wall heater) thac the fisheries
manager worked at the facility into the shoulder seasons
of the year. :

Infiltration: Windows/doors are in fair condition;
however, both types of assemblies would be subject to
significant amounts of air infiltration around their perim-
eters. None of the openings have any weather stripping or
thermal joints along their perimeters. Glazing within both
windows and doors is single pane glazing.

This facility would be difficult to insulate withour ad-
versely affecting the visual qualities of the exposed wood
walls and ceilings. Finish surfaces could probably be re-
created inside of an insulated cavity wall; however, un-
derdeck insulation of the ceiling would affect truss and
purlin profiles as well as hide the exposed narural wood
of the roof sheathing. Should roof insulation become a
requirement, it is recommended that it be accomplished
above the plane of the roof sheathing in the manner of a
“cold” roof.

Preservation Plan

Basts for the Preservation Plan

The Preservation Plan is derived from review of the
historic documentation of the Lake Fish Hartchery, the
rating/priority matrix of the condition assessment, and
the technical evaluations of fire, code compliance, and
structural safety.

The extent of work to be accomplished at the proper-
ty must be consistent with a high standard of preservation
ethics and integrity as mandated by The Secretary of the
Interior’s Standards for the Treatment of Historic Properties.
The recommendations contained within this Preservation
Plan are based on the following rationale:

The proposed treatment of the building is preserva-
tion of existing fabric and replacement with in-kind ma-
terials to the maximum extent feasible, with consideration
to protection of persons and property from life-safery

Preservation Plan 123



issues. The intent is to sensitively integrace life-safery ele-
ments and new uses into the structure (recognizing that
they ensure the long-term life of the building) without
compromising the historic characrer.

Continued use of the Hatchery will follow the criceria
and principles of Rehabilitation of an Historic Property as

defined within the standards identified above.

—

Exterior elements will be preserved and enhanced.

2. Allinterior spaces will be preserved; modifications for
changes in use as well as life-safety improvements will
be treated as rehabilitations within a historic struc-
tre,

The final appearance of the Hatchery is intended to
be essentially the same as what we see today; with empha-
sis on having the building appear well-maintained and re-
lated to its surroundings. The building has conveyed that
appearance throughout much of its history, has had little
(if any) change to its appearance, and continues to convey
a sense of time and tradition as an excellent example of
rustic “Parkitecture” as it was developed during the evolu-
tion of our care of Yellowstone National Park.

The following paragraphs summarize the priority of
work to be implemented at the Hatchery as recommend-
ed by this Historic Structure Report. Building elements
identified as “critical” or “serious” in the condition assess-
ment portion of this report are reflected in this listing of
priorities.

Priority #1

Fundamental protection of at-risk elements has been
identified as the firsc priority of preservation to be ad-
dressed. Re-roofing, concrete repair/replacement, and
repair/replacement of deteriorated wood structural mem-
bers including re-connecting of the trusses supporting the
roof as well as completion of a seismic evaluation are iden-
tified under this priority.

Priority #2

Fire safety has been assigned as Priority #2. Adding
alarm, detection, and suppression systems are the primary
fire concerns.

Priority #3

Rehabilitation and sealing of the exterior building en-
velope and up-grading of the unlity systems serving the
facility have been assigned as Priority #3. Restoration of
windows, doors, exterior steps, and replacement of shuc-

ters is identified as have improvements to mechanical and
electrical utility systems.

Priority #4

Interior restoration and providing for ADA accessi-
bility issues are Priority #4. Minor repair and repainting
of the interior, site access, site enhancements are listed
within this priority.

Priority #5

Providing for changed use is assigned as Priority #3.
Depending on proposed uses, primary impacts to the floor
plan may involve exhibitry, lighting, and sensitive changes
to surface materials as opposed to heavier constructions
such as walls and structure.

Other Priorities:

A listing of other related work to be done to the Lake
Fish Hatchery and a prioritization of that work is shown
on the accompanying table. The prioritization sequence is
based on the condition assessment developed in an earlier
section of this reporr, numerous site visits, and in-office
evaluation of the current conditions at the facility.

It is realized that budgetary restraints as well as the
logistics of construction sequencing will have an effect on
the implementation of this plan; however, the table does
reflect the order of importance of preservation activiries as
determined by this report.

Recommended Priorities for the Preservation Plan
Specific recommendations have been developed be-
low for the first three priorities listed in the Preservation
Plan for the building; the remaining priorities are contin-
gent on the final determination of use for the facilicy.

Priority #1 A—Roofing:

Re-roof entire structure with fire treated wood shin-
gles applied over cedar breather and air infiltration barrier.
Install shingles with double-coursed exposure to match
existing profile; stain shingles ro match historic colors. Re-
use copper flashing ac base of chimney, exercising caution
to protect the material. Provide and install new unobtru-
sive spark arrestor/bird-squirrel barrier.

Priority #1B—Concrete repair/replacement:
Three levels of treatment are recommended for the

on-site concrete materials.

1. Interior slabs-on-grade, terrace slab-on-grade {except
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perimeter)—clean, apply surface sealer, provide and
install traffic sealants at joines.

2. Tall stem walls around east end of building—remove
unsound materials including previous layers of paint
{controlled water jet), prep remaining surface, apply
new cementitious repair to original profile. Cementi-
tious repair material to be polymer modified material
of strength and consistency to be compatible with on-
site materials as discussed in the Concrete section of
this report. Apply topcoat (such as Sikadur) to visu-
ally blend new and existing colors and textures into a
homogenous material.

3. Replace concrete grade beams around the west end of
the building; replace steps at front entrance terrace.
Extend depth of replacement grade beams to a depth
to be below frost. Note that superstructure will have
to be shored at concrete replacement locations.

Priority #1C—Repair/replace deteriorated wood struc-
tural members:

As noted for the concrete there are multiple levels of
wood treatment that are recommended to be applied at
the hatchery.

1. Epoxy consolidation is the recommended treatment
for exposed logs in the walls that are located above
the height of the sill logs. Epoxy consolidation is also
recommended ac the ends of the log roof purlins.

2. Cuming in of wood Dutchmen is the recommended
treatrnent at the base of deteriorated log columns. An
alternate solution to the wood Dutchmen would be
use of a substitute base.

3. Partial replacement is recommended for all rafter tails,
including log crowns at those locations.

4. Total replacement is the recommended approach for
numerous sill logs that exhibit advanced deterioration.

Priority #1D—Upgrade truss connections to comply
with current loading/stress requirements:

Add shear transfer elements berween top and bottom
chords at heel joints; increase bolt sizes ar selected web/
chord joints to increase shear transfer at those locations
(all based on truss analysis as described in the text of this
report).

Priority #1 E—Complete seismic analysis for this facil-
ity (in total):

Preliminary seismic analysis indicates that the existing
log diagonal braces are adequate for seismic forces man-

dated by current building codes; however, connection of
the braces to the cap and base of the wall requires further
investigation, and superficially appear to need improve-
ment. Additional engineering analysis is needed and
brace-to-wall connections must be further developed.

Priority #2—Provide/improve fire protection measures
for the facility:
Provide for fire systems and incorporate consideration

of fire resistance and safety in the architectural planning
of the faciliry.

1. Provide an integrated fire alarm system throughout.

2. Provide smoke detection throughout, as mandated by
code.

3. Depending upon occupancy of the building, consider
fire suppression in the form of extinguishers and/or
automatic sprinkler systems.

4. Depending upon occupant load, add second exit from
raceway portion of the building.

5. Add exit signage (use code accepted historic appear-
ing signs} and replace exit door hardware suitable for
fire exits.

Priority #3-—Rchabilitate and seal exterior building
envelope; upgrade utility systems:

1. Restore windows. Consider interior storm windows if
facility is used during the shoulder seasons.

2. Restore exterior doors, including hardware. Coordi-
nate hardware with ADA assessment.

3. Restore exterior log steps (NE corner).

4. Provide and install new off-season shutters for all ex-
terior openings.

5. Paint/stain all exterior building elements.

6. Caulk/seal all exterior joinery.

7. Replace/rehabilitate primary electrical service to the
building.

The ultimate use of the facility would have to be deter-
mined to complete additional priorities #4-G, and recom-
mendations for the hatchery. This report can be amended ar
the time a final decision regarding use is made.

Priority #4—Provide better public accessibility to the
building and enhance public visibility of the historic
structure.

This priority would also be applicable if the build-
ing is thought of as an outdoor exhibit prior to complete
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rehabilitation).

Priority #5—Rchabilitation of existing interior assem-
blies, materials, and features.

Priority #6—DOI compliant modifications for public
use of the interior of the facility (implied by a change

in use).

1. Consideration of fire exiting.

Electrical power, lighting, and distribution commen-
surate with a different occupancy.

In the event that the facility is used for public purpos-
es and if roilet facilities are provided for the public,
then it will be necessary to provide both water and
waste systems to the facilicy.

Any use that is not seasonal would require consider-
ation to energy, insulation, and related materials.
Consideration of interpretation.
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Prioritized Work Plan (Preservation Plan)

Category

Location

Element

Description

Priority #1—Fundamental Stabilization and Address Existing Deterioration

Roof

Roof

Roof

Roof

Roof

Roof

Roof

Roof

Roof Str

Roof Str

Roof Str

Roof Str
Sub-structure
Sub-structure

Sub-structure

Ext conc steps Terrace

Ext conc slab
OrigLog
Orig Lag
Origkog
Orig Log
Orig Log

General

Log
Log

General

Terrace

Log Colurnns
Sill Logs

Log Bracing
LogWall Cap
Intermediates

Connections

Rot prevention

Sealant

Roof surfacing

Roof ridge

Airinfilt. barrier

Cedar Breather

icedam Edge protection

Roof sheathing

Filashing

Chimney

Rafters

Purlins

Trusses

Braces (internal)

Foundation-S. wall raceway area
Foundation-N. wall raceway area
Foundation-aquarium/foffice
Front entrance steps (SE)
Exterior concrete floor slab-entry
Corners; all structural bays
Entire Perimeter

Ends; comners

Entire Perimeter

Window/door perimeters

Throughout

Throughout
Throughout

Complete Seismic Analysis

Wood Shingles (sawn)-special coursing

Woaod shingles {Boston lap)

New material (did not exist histarically)

New material (did not exist histarically)

New material (did not exist historically)

Spaced 545 boards

Copper (Chimney onty)

Rhyolite rubble stone; charcoal mortar

6" dia. Log @ 2' c/c +/-

8"-10" dia. Log (5 thus full length)

10"-12" log chordsfwebs

8"dia. log (4 total)

Reinf Conc grade beam/footing

Reinf Conc grade beam{footing

Reinf Conc stem wall

Reinforced concrete, unpatterned

Reinforced concrete, unpatterned

18" Log (coupled)

18" Log attached to conc. stem wall
“-10" Log

14"-16" Log attached to cols and roof
"-10" Log

Supplement as required (see text)

Install new borate rods throughout

Apply new throughout

N{A

Cond

Very Poor
Very Poor
NfA

NIA

NIA

Fair
Good
Good
Varied
Fair
Excellent
Good
Very poor
Poor
Poor
Very poor
Good
Varied
Poor

Fair
Varied
Fair

NJA

NfA
Very poor
N/A

Priority

Critical
Critical
Critical
Critical
Critical
Critical
Minor

Minor

Critical
Critical
Critical
Critical
Critical
Critical
Critical
Critical
Serious
Critical
Critical
Serious
Serious
Serious
Critical

Critical
Critical

Critical

Remarks

Replace

Replace

Add

Add

Add

Replace edge boards
Carefully re-use

Add spark arrestor
Replace all rafter tails
Epoxy ends

Improve connections
Re-do anchorage
Replace

Replace

Repair

Replace

Add sealants
Replace many bases
Replace deteriorated
Replace selected
Replace selected
Replace selected

Seismic conn @
braces

Calculations required

Mo.

1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
110
111
1.12
1.13
1.21
1.22
1.23
1.24
1.27
1.31
1.32
1.33
1.34
1.35
1.36

1.37
1.38

1.50
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Category

Location

Priority #2—Fire Protection

Fire

Fire

Fire

Fire

General

General

General

General

Element

fire Detection
Fire Alarm
Fire Extinguishers

Emergency lighting

Priority #3—Rehabilitate Exterior Building Envelope

Walls
Walls
Walls
walls
Walls
Walls
Walls

Walls
Wwalls
Logfsiding
Walls
Walls
Walls
Roaof

Elec

Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior Steps
Exterior Steps
Exterior Steps
Exterior Steps
Access panel
Exterior
Coating
Exterior
Exterior
Exterior
Perimeter

Service

Windows - Raceway area
Windows - Aquartum area
Windows - Office

Main Entry Door

Office Door
Balcony/Utility door
Raceway/Service doors
Stringer{s)

Treads

Landing

Railings

NE Corner; PWD panel
Removeable Shutters
Throughout

Siding’

Battens

Ext Csgs and Trims (thru-out)

Fascia/Soffit

Exposed elec service-N wall

Description

None
None
Unknown

None

Hinged Casement wfsg] pane glazing
Hinged CsmiJAwning wfsgl pane glazing
Hinged Casement wsgl pane glazing
Pair, wd panel w/divided half-lite

wd panel w/dvided half-lite

Custom wood board

Pair, custom wood plank

One-half log

One-half log

T&G wd flooring

Custom pole and log

Investigate; purpose is unknown

Various wood constructions

Rtg

Maintain natural; apply clear where required 5

1x12s; spaced

1145 @ all siding seams (12" ¢/c)

Log

Underside of roof sheathing is exposed

Retatively new service disconnect

1,2
1,2
1,2
2

5

Cond

NIA

NfA

N{A

NfA

FairfPoor
Fair/fPoor
FairfPoor
Goad
Good
Good
FairfGood
Fair

Fair

Fair

Fawr

Poor

Very Poor
Very Poor
FairfGood
Fair{Good
Fair

Fair

Unknown

Priority

TBD

TBD

TBD

TBD

Serious
Serious
Serious
Minor
Minor
Minor
Minor
Serious
Serious
Serious
Minor
Minor
Serious
Serious
Minor
Minor
Minor
Minor

Minor

Remarks

Add system if
structure occupied

Add system if
structure occupied

Add system if
structure occupied

Add system f
structure occupied

Replace where broken

Replace where broken

Repaint
Repaint
Repaint
Repaint

Preservative; anchor

Preservative; anchor

Preservative

Protect

Reconstruct all new
Apply paint/coating
Apply paintfcoating
Apply paint/coating
Apply paintjcoating
Apply paintfcoating

2.01

.02

.03

2.04

3.01
3.02
3.03
3.05
3.06
3.07
3.08
3.11
312
313
314
3a5
3.40
3.50
3.51
3.52
3.53
3-54
3.70
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Category Laocation Element

Priority #4—Public Accessibility and Improved Public Visibility
Site Paths and walks

ADA Walkway Accessible route

ADA Ramp Access to entrance, Terrace
ADA Parking Designate within existing lot
ADA Loading zone Integrate with Service Drive
Hardware Public Entry Drs  Hinges; latchset; surface lock
Hardware Racewaydoors  Hinges; latchset; surface lock
Hardware Ext. Officedoor  Hinges; latchset; surface lock
Hardware Utility door (N} Hinges; latchset; surface lock
Site Paths and walks

Site Paths and walks

Site Manhole

Site Site Grading

Site Trees

Site Site Landscaping

Priorty #5~—Interior Rehabilitation
Conc. floors interior concrete floor slabs

Conc.drains  Raceway Original drains for fish tanks

Interior Raceway Ceiling
Interior Aquarium Ceiling
Interior Balcony Ceiling
Interior Raceway N, S, E, and W walls
Interior Agquarium N, S, E, and W walis
interior Balcony N, S, E, and W walls
Interior Balcony Handrail & guardrail

Description

Cut stone steps and walkway

Add functional lock & ADA hardware
Restore decorative hardware

Add functional lock & ADA hardware
Make lock functional

Fragments of Conc walk-SE corner
Fragments of Asphalt walk-SE corner
Mtl manhole wicover

Adequate drainage at South & East; poten-
tial for negative drainage around N and W
sides

Evergreens @ all sides of structure.

Gravel wiscattered grass and ground cover

Reinforced concrete, unpatterned
Reinforced concrete

Exposed Structure

Exposed Structure

Exposed structure

Bd & Batten wd siding

Bd & Batten wd siding

Bd & Batten wd siding

Custom pole and log

Rtg

[T RV, BV, |

Cond

Poor
N/A
NfA
NfA

NfA

Poor
Poor
Paor
Poor
NfA
NfA
Poor
Mixed

Good

Fair

Good
Good
Good
Good
Good
Fair/Good
Fair{Good
Fair/Good
Good

Priority

Serious
Serious
Serious

Minor
Minor

Minor
Minor
Minor
Minor
Minor
Minor
Minor

Serious

Minor

Minor

Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor

Minor

Remarks

Repairfrestore
Construct; add
Censtruct; add

Designate, mark
spaces

Designate, mark
spaces

ADA access

ADA access

Remove; non-historic

Remove; non-historic

Install permanent
drainage gutter at N
wall

Maintain

Maintain; enhance

Add sealants
Enhance gutters
Apply paint/coating
Apply paint/coating
Apply paint/coating
Clean; touch-up
Apply paint/coating
Apply paint/coating
Apply paint/coating

4.00
4.01

4.02

4.03

4.04

4-05
4.06
4.07
4.08
4.09
4.10
4.11

4.22

415
4.16

5.00
5.01
5.02
5.03
504
5.05
5.06
5.07
5.10
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Category
Wwalls

interior
Interior
Interior
Balcony steps
Balcony steps
Balcony steps
Balcony steps
Office steps
Office steps
Office steps
Office steps
Office steps
Structure
Service steps

Service steps

Service steps
Service steps
Hardware
Hardware
Interior
Interior
Interior
Interior
Interiar
Interior
Interior
interior

Interior

Location
Interior
Raceway
Agquarium
Balcony
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Below tanks
to aquarium

to aquarium

to aquarium

to aquarium
Closet doors (6}
Int. Office door
Office

Office

Office

Office

Office

Office

Office

Office

Office

Element

Int Csgs and Trims {thru-out)
Flooring
Flooring
Flooring
Railings
Stringer{s)
Treads

Risers
Stringer(s)
Landing
Treads

Risers

Railings

Joists & Girders
Treads

Risers

Stringec(s)

Railings

Hinges; latchset; surface lock
Hinges; latchset; surface lock
Ceiling

N, S, E, and W Walls

Casing & Trims

Basic Fireplace

Mantle

Hearth

Appointments

Base

Flooring

Description

Log or 1x4 jamb; 1x6 head flat wd profiles
Exposed cancrete

Exposed concrete (See sub-structure)
T&G Fir flooring (natural)

Hand crafted pole

Dimensioned lumber

3/4" Planed Lumber

3/4" Planed Lumber

Dimensioned lumber

T&G wd flooring

3/4" Planed Lumber

3/4" Planed Lumber

None

2x8 Joists and Girders

Dimensioned lumber

None

Dimensioned lumber

None

Make locks functional

Make lock functional

Painted Celotex wfstained wood battens
Painted Masonite w/stained wood battens
1x4 jamb; 1x6 head flat wood profiles
Rhyolite rubble stane wfcharcoal mortar
Coursed stone

None, integral wfoffice floor

Obsidian accents; antler accessories

1x8 flat wood wf quarter round

Indoor-Cutdoor carpet

Rtg

N/A

1,2

L5
L5

1,2

NfA

1,2

Cond
Good
Fair/Goad
Fair/Good
Fair/Good
Fair
Good
Good
Good
Good
Good
Good
Good

NIA

Good

Fair

Fair

NIA

Poor
Poor
Poor
Fair/Good
Fair/Good
Good
Good

N/A

Good
Good

Poor

Priority
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor
Minor

Minor

Minor

Minor
Minor
Serious
Minor
Minor
Minor
Minor
Minor
Minor
Minor

Serious

Remarks

Apply paint/coating
Clean, sea)

Clean, seal

Clean, stain, seal

Protect

Finish
Finish

Finish
Finish
Finish

Clean; repellent
Clean

Service; add rail for
staff

Clean

Apply paint/coating
Repair/Re-paint
Re-finish

Restore
78D

5.11
5.12
533
514
5.15
5.16
537
518
519
5.20
5.21
5.22
523
5.26
5-27
5.28

5.29
5.30
531
532
533
534
535
5.36
5.37
5.38
5.39
5.40
5.41
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Location Element

Office

Category
Furring at Office
Misc. hardware

Priority #6—DOI compliant modifications for change of Interior Use

Changeduse  Exiting 2nd exit from assembly area
Changeduse  Stgplatform Strengthenfremove platform
Elec Distribution Lighting and power

Mech Water supply Supply for fish only

Mech Waste Waste from raceways only
General Public toilets

Security General Security system

Site General Service drive

Roof Exterior Insulation

Walis Exterior Insulation

Raoffwall Exterior Vapor barrier

Mech HVAC Heater in office only

Rearing ponds Site
Exhibit ponds  Site

Waest of building
East of building

- =

Description

Unknown; presumed to be wd framing

See code analysis section of report
Platform is contemporary construction
Electrical system for new use
Galvanized piping

Galvanized piping; open conc trenches

New mat'l {did not exist histartcally)
New mat’l {did not exist historically)
Curved asphait service drive

New material {(did not exist historically)
New material (did not exist historically}
New material (did not exist historically}

1940s oil heater

Would require reconstruction

Would require reconstruction

Rtg

2,5

TBD
TBD

TBD

78D
78D

Cond
Good

Poor

N/A
Fair
Poor
Poor

Poor

N/A
N/A
Fair

N/A

N/A

N/A

Poor

NfA
N/A

Priority
Minar

Minor

TBD
TBD
TBD
TBD
TBD

TBD
TeD
TED
TBED

TBD
T8D

TBD

TBD
TBD

Remarks

Provide access if retain

Maodify for public use

Provide system for
public use

TBD
Add

Seasonal vs. non-
seasonal use

Seasonal vs. non-
seasonal use

Seasonal vs. non-
seasonal use

Seasonal vs. non-
seasonal use

Interpretive potential

Interpretive potential

5.50
5.60

6.00
6.01
6.02
6.03
6.04

6.05
6.06
6.10

6.20

6.21

6.50

6.60

7.00

7.01
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Part 3. Record of Treatment

This section intentionally left blank; to be comnpleted when work is implemented at the hatchery.

Preservation Treatment and Recommendations
I. Complerion Report

II. Technical Data

Record of Treatment 133
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Appendices

Appendix A. Supplemental
Historical Information

The following excerpt has been taken from the nomi-
nation to the National Register of Historic Places as pub-
lished at <htp:/fwww.nps.gov/yell/historyculture/fish-
hatchery.htms.

Lake Fish Hatchery. The Lake Fish Hatchery Historic
District had a prominent role in Yellowstone National Parks
[fishery management program. The historic district is on the
north shore of Yellowstone Lake, the largest mountain, high
altitude lake in the United States at 7,733 feet above sea
level. The lake is approximately 20 miles long and 14 miles
wide. The lake harbors six fish species: curthroat trout, long-
nose dace, redside shiners, lake chub, long nose suckers, and
lake trout. The former two are native; the latter four were
introduced in the mid-1900s.

To the east of the Lake Fish Hatchery Historic District
is the Lake Historic District. It includes the main concession
area for the Lake area (Lake Hotel, Hamilton general store,
Lake Lodge and NPS Lake Ranger Station). This section
(Lake Historic District) will be developed ar a future time.

The Lake Fish Hatchery Historic District consists of
nine buildings, constructed for the Fish and Wildlife Service.
The fish hatchery activities function was halted in the 1958.
Shortly thereafier (during the Mission 66 project [a 10 year
effort 1o upgrade facilities in the parks]), the Lake Hatchery
site was adapted to use as headguarters for the southern Lake
Maintenance district for Yellowstone National Park.

Description. The Lake Fish Hatchery Historic District
buildings are significant for their architecture and for their
role in the conservation policies of the National Park Ser-
vice under Criteria A and C. The buildings which remain,
built berween 1930 and 1932, were constructed by the Fish
and Wildlife Service, they follow in whole or part the Rus-
tic Architecture of the National Park Service and its policy
of nonobtrusive design which flourished during the 1920,

19305, and early 1940s. The buildings are of wood with log

framing and cedar shingle roofs. Most are painted a nonin-
trusive brown with dark green rrim. Even though their use
varies, the buildings blend with each other as well as with the
natural surroundings.

The fish hatchery (Building 726) is a fine example of the
log exterior framing found in the area. It is currently used by
Fish and Wildlife Service and the National Park Service to
suppore of fisheries research on Yellowstone Lake. This struc-
ture was constructed in approximately 1927. The building
Jaces south towards Yellowstone Lake. It is constructed in a
modified rectangular form, having one story open to the roof
Square footage of the large structure is 3,464, It rests upon a
concrete foundation with a cement plaster finish. The walls
have exterior log framing with notable use of massive corner
logs with doubled logs equal in size spaced along the wall sur-
Jaces while medium-sized logs frame the window openings.
Reverse board and barten sheeting is used inside the framing.
The gabled roof is covered with wood shingles doubled every
course, Structural details include extended log wall plases,
purlins, rafters, and ridgepoles. The structure has six light
hopper type windows and is painted brown with green win-
dow and roof trim. There is an attractive arched log truss on
the sidewall and a large rubble stone chimney which extends
through the roof-

Facilities were primitive in those days. The fish hatching
ponds were wooden troughs outside. These were consistently
damaged by bears and the eggs destroyed. A permanent nwo
story log haschery building and another log building were
constructed on Hatchery Creek near the Lake Hotel in 1912,
along with a collecting station at Clear Creek in 1913. Con-
dition of the structure is poor. The paint has worn away and
rafters show areas of decay. The roof needs to be replaced. The
concrete steps 1o the entry are deteriorated as is the plaster fin-
ish of the cement foundation.

In 1872, Congress established Yellowstone National
Park ... for the benefit and enjoyment of the people and for
the preservation, from injury and spoilation of all timber,
mineral deposits, natural curiosities or wonders..., and their
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retention in their natural condition.” This mandate caused
Federal policies to evolve concerning hunting and fishing in
the National Parks.

When Yellowstone National Park was created abous
40% of its waters were barren of fish. Park administrators
early expressed an interest in developing these areas for addi-
tional spore. Until 1883, both hunting and fishing were al-
lowed in Yellowstone as the only practical way to feed visitors
evolving from a frontier subsistence policy. By the early 1880s
there were enough hotels and restaurants to allow a ban on
hunting. At the same time, fishing was restricted to sportsmen
and a few commercial enterprises who supplied the hoteb.
This continued until 1917,

In 1889, the United States Fish Commussion began field-
work in Yellowstone. A fish cultural station was in operation
on Yellowstone Lake ten years later. "It was the beginning of
a gigantic hatchery operation that in the next fifty seven years
would yield 818 million trout eggs for use in other waters
(mostly outside Yellowstone.)" In 1911, the Yellowstone Park
Lake Station was made a substation of the Federal hatchery
at Bozeman, Montana.

The Columbine Creek collecting station was built in
1914 and a conage for the superintendent a few years later.
These buildings no longer exist.

In 1917 the Bureau of Sport Fisheries and Wildlife “was
authorized by latw...to act as advisors to the states regarding

fisheries legislation” and a tie between the Federal and State
levels was established. In the meantime, the Federal hatcher-
ies program expanded and by 1937 the Bureau operated 88
major fish hatcheries throughout the U.S. The administration
of Lake hatchery was handled after 1951 through Spearfish,
South Dakota. This jurisdiction was later changed to Boze-
man, Montana, and eventually to Saratoga, Wyoming. The
hatchery also had aquaria and exhibits. These were heavily
visited by the public, providing a method by which the public
was informed of the conservation philosophies of the times.

As early as 1920, the Annual Report of the Director of
the National Parks indicated the Lake Hatchery was replen-
ishing the depleted fish supply in the National Park Service.
In 1922, the scale of the operations was increased with a new
hatchery being established at Fish Lake. The annual report
for that year proposed “...that a Federal hatchery be estab-
lished in other national parks whenever that is feasible.” This
philosophy of using artificial means to replenish the fish of
the National Park System waters was soon to be abandoned,
The old U.S. Fish Commission had been combined with the
Bureau of Sport Fisheries and Wildlife to form the U.S. Fish
and Wildlife Service. “While on the one hand the Nasional
Park Service was suppose to be preserving nasive fish popula-

tions, on the other hand the U.S. Fish and Wildlife Service
was supposed to mass produce trout.” The tension grew be-
tween the Fish and Wildlife Service and park managers. In
1957, the hatcheries were shut down.

The U.S. Fish and Wildlife Service personnel shifted
their attention to research. In 1958, the artificial propa-
gation of fish ar Lake was halted and the catch limited
to a figure within the natural regenerative powers of the
species.

In 1996 the National Park Service assumed responsi-
bility for managing the park’s fishery program.

Parkitecture

“Parkitecture” is a blending of the words ‘Park’ and
‘Architecture’ and is a recent formulacion that in applica-
tion is defined as that style of Architecture thar blends
natural elements with construction for use in the Park sys-
tems of America, and whose goal is to build something
wich the least amount of visual intrusion in the natural
landscape.

The following excerpt has been taken from ParkNet
(an internet site of the National Park Service). This spe-
cific website was designed to make available an interactive
internet site entitled “PARKitecrure in Western National
Parks™.

The idea of designing with nature flourished in the Na-
tional Park Service during the early decades of the nwentieth
century. Architects, landscape architects and engineers com-
bined native wood and stone with convincingly ‘native’ styles
10 create visually appealing structures that seemed to fit natu-
rally within the majestic landscapes. Influential professionals
like Mary Jane Colter, Daniel Hull, Herbere Maier, Rob-
ert Reamer, Merel Sager, Gilbert Stanley Underwood, and
Thomas C. Vinr applied these principles to their structures,
landscapes and road systems throughout the national parks.

The whimsical term “Parkitecture” is a more recent ex-
pression. It specifically has been applied to the popular rustic
designs of Park Service structures.
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Appendix B. Accessibility Guide-
lines

Background (Excerpted from UFAS Unit 2-Regulatory
Issues):

The four federal standard setting agencies, the Gen-
eral Services Administration, the Department of Defense,
the Postal Service, and the Department of Housing and
Urban Development developed the Uniform Federal Ac-
cessibility Standards (UFAS) to be consistent with the
Minimum Guidelines and Requirements for Accessible
Design (MGRAD). As such, when introduced in 1984,
UFAS was the most comprehensive standard to date and
is still the mandatory standard for all buildings designed,
constructed, altered, or leased with federal funds.

Cities, counties, or states develop their own building
construction regulations, and most have added accessibil-
ity provisions by adopting in whole or in part the techni-
cal specifications of ANSI 117.1 (1980), (1986), UFAS,
MGRAD, or those in one of the model codes. All states
have some form of access standards.

If no federal money is used in the design, construc-
tion, or renovation of the facility, then the Architectural
Barriers Act (1968) does not apply. However, if no federal
money is used in the renovation of the facility then the
provisions of the local building code must be complied
with. In recent times most states have adopted the lac-
est edition of the International Building Code. The 2003
edition of IBC contains provisions for accessibility that
are referenced from CABO/ANSI 117.1. In summary,
the ADA requirements are very similar regardless of the
source of funding,

Historic Structures

In regard 1o historic structures, UFAS provides the
following guidance in Unit 2-Regulatory Issues:

The general approach to application of [A.D.A.] stan-
dards is to require a cooperative analysis of each renovation/
alteration to a “qualified structure” (i.e. a property already
listed or declared eligible for listing on the National Register
of Historic Places) by interested parties, state and local advi-
sory councils on historic preservation, and others ta determine
the extent and methods for compliance. The procedures for
completing this analysis are described in Section 106 of the
National Historic Preservation Act of 1966, as amended. ..

... The agency can use alternate means to create program
access. ..

«o. Nevertheless (considering the procedure described
above) those historic buildings covered by the Architectural
Barriers Act must adhere to the provisions of UFAS when
renovations are undertaken,

Under Minimum Requirements For Project Type the
UFAS standard continues:

In the special case of historic buildings the require-
ments for providing access are detailed in Subsection 4.1.7 of
UFAS, pages 13-14.7* The general approach to application
of standards at historic sites is to require a cooperative analy-
sis of each renovation/alteration to a ‘qualified structure” to
determine the extent and methods for compliance. The pro-
cedures for completing this analysis are described in Section
106 of the National Historic Preservation Act of 1966, as
amended, 1G United States Code 470 (including Fxecutive
Order 11593, Protection and Enbancement of the Cultural
Environment); and “Protection of Historic and Cultural
Properties’, 36 CFR Part 800.

Each federal agency is responsible for taking into account
the effect of an undertaking on any property included (or eli-
gible for inclusion) in the National Register of Historic Plac-
es. As a general rule, an official from the federal agency will
work with the State Historic Preservation Officer and other
interested parties to idensify potential conflicts and propose
methods for resolving the conflices during the early planning
stages of the project. The goal of this initial planning is to de-
termine what effects (either None, Not Adverse, or Adverse),
the proposed undertaking will have on the property.

If it is determined that there will be some effect on the
property, the Advisory Council on Historic Preservation re-
views and comments on the proposed plans and either amends
or accepts the plan. If it is determined that some adverse ef-
Jfect will oceur, it is necessary to draw up a Memorandum of
Agreement outlining how the effects will be taken into ac-
count. An understanding is considered to have an adverse ef-
fect when the effect on a historic property may diminish the
integrity of the propertys location, design, seiting, materials,
workmanship, feeling, or association. Only after the Council
has determined that accessibility requivements for accessible
routes, ramps, entrances, toilets, parking, displays, and sig-
nage have an adverse effect can the special application provi-
sions of Subsection 4,1.7(2), page 14, be utilized. And even
then, all requirements which do not have an adverse effect
must be met.

(** Applicable portions of pages 13 & 14 of Subsection
4.1.7 have been attached below for reference.)

Note that the preceding paragraphs apply only ro

Appendices 137



federally funded projects; projects funded through State,
local, or Private sources must comply with CABO/ANSI
117.1.

The Federal Standards (as well as CABO/ANSI
117.1) both have provisions for implementing Alternative
Measures to compliance requirements.

Alternative measures: The wording in ANSI regard-
ing alternative measures is identical ro the federal standard
(UFAS); the only difference being that a state or local pres-
ervation officer can apply the criteria and the involvement
of the presidents Advisory Council is not required. A con-
densation of the Alternative Measures is listed below:

s Accessible routes; Can be limited to (1) for hiscoric prop-
erties if multiple routes create adverse impacts.

» Accessible encrance: Only (1} accessible entrance is re-
quired o be provided and it does not have to be the
primary public entrance.

» Accessible toilets: Only (1} accessible toilet is required
within a facility if adverse effects are caused by provid-
ing multiple toilets; it can also be of uni-sex design.

» All publicly used spaces on the accessible floor of the
facility must be accessible; not all floors within the facil-
ity have to be accessible if vertical access causes adverse
effects although it is strongly encouraged.
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Appendix C. Structural Support Documentation

Unit Weight of Materials

Material Weights

Description Unit WT Source
Wood shingles SF 2.0 TJ Manval
Wood sheathing (1x) 32 PCF) SF 2.66 Douglas Fir Use Boak
Wall sifl log (16™) LF 44.5

Rafters (6*) LF 6.3

Purlins (8") LF 11.2

Trusses and braces (10”) LF 17.4

18“ log columns LF 56.3

12" log columns LF 251

Misc. 4" log LF 2.78

10" half log LF 87

Board and batten siding SF 3.27

Woad floor SF 7.32

Interior frame wall (storage) SF 4.66

Interior frame wall (office) SF 6.30

Office wall furring SF 1.65

Office ceiling SF 32

6" concrete slab-on-grade SF 75.0

14" x 4.5' stemn wall w/28 x 12 FTG LF 1,139

14" x 24" GR beam w/f28 x 12 FTG LF 701

(2) 6" x 16" curbs wis” FL LF 266

{2) 22" x 8" steps wf12“ x 12" GR beam LF 450
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Weight of Structure

Qua nﬁties{ngghts ¥
Description Unit Amaount Weights
Roof area SF 4,869 £0,900
Wall cap log LF 342 8,584
wall sill log LF 342 15,219
Rafters LF 2,456 15,473
Purlins LF 648 7,258
Scossors trusses—LF of members (109.5 LF/truss) LF 547.5 9,527
King-past trusses—LF of members (48.5 LF/truss) LF 146 2,540
Roof braces (allowance) LF 160 2,784
Wall columns (structural—18") LF 434 24,434
Wall columns (structural—12") LF 140 3,514
Wall columns (window-door—8") LF 448 5,018
Wall columns (braces—8"} LF 174 1,945
Misc. fog trim; windows and doors (B") LF 326 3,651
Misc. log railings, etc. (4"} LF 266 740
Log exhibits (aquarium) (6"} LF 132 832
Exterior stairs (10" half fog) LF 46 400
Exterior wall siding SFCA 4,902 16,030
Casement windows EA 35 INC
Awning windows EA 3 INC
Exterior doors EA 5 INC
Balcony floor SF 201 1,471
Interior public stair SF 20 146
Office stair SF 24 176
Utility stair SF 65 476
Utitity floor SF 333 2,438
Interior storage walls SFCA 680 3,169
Interior office walls SFCA 212 1,336
Furred exterior office walls SFCA 256 422
Office cailing SF 196 627
{(subtotal=169,114)
Concrete slab-on-grade (lower) SF 2,623 196,725
Concrete slab-on-grade (upper) SF 628 47,100
Concrete slab-on-grade (Terrace} SF 286 21,450
Concrete stem walls{footings LF 15t 171,989
Cancrete grade beams/footings LF 179.5 125,830
Concrete raceway gutters LF 121 32,186
Concrete entrance steps (dbl. step) LF 39 17,550

total=7B1,944

140 Lake Area Fish Hatchery




——

Simple Beam Analysis—Uniform Load

Praject: Lake Fish Hatchery, Yellowstone Lake
Date: 3-Dec-07
Beamn description: Typical roof rafter

Comments/notes:
Span (in feet) 7.23
Tributary width (ft.) 2
Dead load (psf} 9.4
Live load (psf) 62.5
Dead load on beam (plf) 18.8
Live load an beam (plf) 125
Total load on beam (plf) 143.8
Material DFflarch
Grade #2
Allowable bending stress (psi} 1200
Allowable shear stress (psi) 95
Modulus of elasticity (psi) 1400000
Analysis results
Maximum moment (ft-1b) 939.6053775
Dl moment (ft-Ib) 122.841315
LI moment (ft-Ib) 816.76,0625
Maximum shear force (b} 519.837
vd! {Ib) 67.962
Vi {Ib) 451.875
Deflection criteria
Ex. 1/360 - Enter 360 360
Deflection based on criteria (in) 0.241
Enter deflection selected (in} 0.46
Beam selection
Required area (in-2) 5.471968421
Required section moduius (in-3) 9.396053775
Required moment of inertia {in-4)}
Formual numerator 3394850865
Formula Denominator 247296000
Reqd|= 13.72804601
Options: 6" Dia. Log Width (in)  Depth (in}
A= o 28.27
S= 0 21,21
I= o 63.62
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Simple Beam Analysis—Uniform Load

Project: Lake Fish Hatchery, Yellowstone Lake
Date: 3-Dec-o07
Beam Description: Roof Purlins

Comments/notes:

Span (in feet)
Tributary width (ft.)

Dead load (psf)

Live foad {psf)

Dead load on bearn (plf)

Live load on beam (plf)

Total load on beam (plf}

Material

Grade
Allowable banding stress (psi)
Allowable shear stress (psi}

Modulus of efasticity (psi)

Analysis results
Maximum moment (ft-Ib)

13.08
1

62.6
415.6
62.6
415.6
478.2
DF/larch
#2

1200

95
1400000

10226.68956

DI moment (ft-Ib) 1338.75108
U moment {ft-ib) B887.938,48
Maximum shear force (ib) 3127.428
vdl(Ib) £09.404
Vil {Ib) 2718.024
Deflection criteria
Ex. 1/360 - Enter 360 280
Deflection based on criteria {in} 0.560571429
Enter deflection selected {in) 0.58
Beam selection
Required area (in-2) 32.92029474
Required section modulus (in-3) 102.2668956
Required moment of inertia (in-4)
Farmual numerator 1.20636E+11
Formula denominator 311808000
Reqdi= 387.8528043
Options: 8" Dia. Log Width (in} Depth(in) 10" Log
A= o 50.26 78.54
S= o 50.26 gB.2
I= 4] 2011 450.9

Note: no reduction for duration of load
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Applicable Wind Load Cases

CASEA

WIND DIRECTION
RANGE

CASEB

WIND DIRECTION
RANGE

Note to reviewer: these load cases are correlated to formulas and factors found in the ASCE manual
on ‘Design Loads for Buildings and Other Structures’ and referenced by the pertinent building codes
that would be applied to the Fish Hatchery structure. The load cases represent the wind direction from
sidewalls and endwalls respectively.
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Seismic Factors—IBC 2006 (ASCE 7-05)

Project: Lake Fish Hatchery, Yellowstone Lake

Date: December 18, 2007

Occupancy Category/lmportance Factor | le = 1.00
{ASCE table 1-1 & 11.5.1} It le= 1.25
I le= 1.50

Site Class:

HOOOOOOOOR

Assumed Class (ASCE 11.4.2)
Soil properties unknown

Spectral Response (from NEHRP}-MCE
Ss (0.2 sec-site B-5%)
51(1.0 sec-site B-5%)

Short Period Acceleration
(1) Second Acceleration

1

n-a ol*
IU'IH I""|g
(T RhT-)

Site Coeffecient Fa (ASCE table 11.4-1) =
Site Coeffecient Fv (ASCE table 11.4-2) =

Maximum Considered Earthquake (adjusted) S5ms = 12§ Fa(Ss) (ASCE 11.4.3)
Maximum Considered Earthquake (adjusted) Sma1 = 075 Fv(S1}
Design Earthquake (short period} SDs=2{3 5ms = 0833 (ASCE 11.4.4}

o
o

Design Earthquake {short period) 5D1=2{35m1 " =

SEISMIC DESIGN CATEGORY
For Short Period Response Structures D A minimal risk
(ASCE table 11.6-1) D B low-to-moderate risk
D C maoderate risk
D high risk
D E high risk-near source
D F high risk-near source
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For1-sec. Period Response Structures

(ASCE table 11.6-2)
do
do

Occ |, II, lit wf 51> 0.75

Occ IV, w/S1>0.75
Design Response Spectrum-MCE

Period Of Vibration
Fundamental Period T:
{ASCE12.8.2.2) Ta =Ct x hnx
Height of structure

Ctfrom table 12.8-2
x from table 12.8-z

Calculated-Ta =T =
To = 0.2 x5D1/SDS
Ts =SDafSDS

TL = (see figures in chapter 22)

Design Response Spectrum

Acceleration 53; T <To
Sa=5D5(0.4 + 0.6 TTo)

AccelerationSa; To<T<Ts
Sa=5DS

AccelerationSa; Ts<T<TL
Sa=5DT

Acceleration 53; TL<T
Sa=SDixTL/TxT

OOMO0LC

y-[E]

0 O

30.00

0.02
0.75

0.26
0.12

0.6o

6.00

minimal risk

low-to-moderate risk
maoderate risk

high risk

high risk-near source

high risk-near source

{hn)3/2=  164.3167673
(hn)3fe =  12.81861019

1.681862

o0.833

1.650299

45.64377
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Seismic Analysis Part II: Seismic Procedure—Asce 7-05

Project: Lake Area Fish Hatchery
Date: April 11, 2008

The following table is reproduced from ASCE 7-05; ASCE 7-05 is the reference standard for IBC 2006.

TABLE 12.6-1 PERMITTED ANALYTICAL PROCEDURES

B % 2
2 8.2 &
as 2 2y |
- ."—'3 <3 $ g o |
Selsmic ® E g Eﬂ %5 % %‘é
Dasign SB% k] 0= |
l_Category Structura! Characleristics S d E 0 3 E % [ |
B,C Occupancy Category Torll P P P
buildings of light-framed
copstruction not cxceeding
3 stories in height
Other Occupancy Category | P P P
or II buildings not exceeding :
2 stories in hetght .
All other structures P P P i
D,E,F Occupancy Category forll | P P P

buildings of light-frasmed
construction not exceeding |
3 stories in height |
Other Occupuncy Category 1 P P P
or 11 buildings not exceeding
2 stories in heipht

Regular structures with P P P I8
T <3.57T, and all structures of
light frame construction
Trregular structures with P P P 318
T <3.5T, and having only I
horizontal irregularities Type |
2,3, 4. 0r 5 of Tuble 12.2-1
or vertical irregutarities Type
4, Sa, or 5b of Tuble 12.3-1

{ All other structures | NP P E

NOTE: P: Permitted: NP; Not Permited

E

As shown on the table, the Lake Fish Hatchery structure can be analyzed
by using the Equivalent Lateral Force Analysis procedure since it is a cat-
egory | building of light framed construction | = story in height.
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Appendix D. Research

Epoxies and Consolidants

The following two paragraphs were extracted from
files published on the interner by the Nautical Archae-
ology Program, Conservation Research Laboratory, Texas
A & M University, D. L. Hamilwon. The paragraphs are
intended as a general introduction to the topic and were
selected because of their concise descriptions.

General

Synthetic resins are widely used by (builders, manu-
facturers, and) conservators. These resins are polymers
constructed of single units called monomers that com-
bine with themselves or with other similar units to form
polymers. There are two types of polymers: thermoplastic
resins and thermosetting resins.

Thermoplastic resins are polymers in which the single
units are linked together to form two-dimensional linear
chains that are soluble in selected solvents; however, some
thermoplastic resins may form insoluble, infusible resins
after long exposure to light or heat.

Thermosetting resins are polymers in which the sin-

gle units are linked together to form three-dimensional
nerworks that are infusible and insoluble in all solvents.
Originally, thermosetting resins were hardened by the ap-
plication of heat, thus the name ‘thermosetting.” At pres-
ent, there are many cold-setting resins, e.g., epoxy, poly-
urethane, and styrene that congeal at room temperature
when a catalyst is added.

Epoxy Resins

There are innumerable thermosetting epoxy resins on
the market with many varied properties and special char-
acteristics. Epoxy resins make excellent adhesives, consoli-
dants, and gap-fillers. There are cold-setting thermosetting
resins that ser up with the addition of a catalyst. The most
desirable characteristic, aside from their strength, is that
there is no shrinkage as they set. This is in contrast o all
the thermoplastic resins thac ser through the evaporation
of a solvent, thereby undergoing some degree of shrink-
age. The main disadvantages of epoxies are that they are
essentially irreversible and often discolor with age. They
are excellent when a very strong, permanent bond is re-

quired.
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Appendix E. Measured Drawings

(See pages 149-157)
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Appendix F. Participants in the
Preparation of This Report

This repore has been prepared as part of Cooperative
Agreement H1233E007 berween the Montana Preserva-
tion Alliance and its related contractors; and che National
Park Service, Yellowstone National Park.

The purpose of the agreement referenced above is
to create Historic Strucrure Reports for selected historic
properties as a first phase to address treatment of Historic
Structures in Yellowstone Nartional Park. The Lake Hatch-
ery has been identified as one of those historic properties.

The primary partners in the co-operative agreement
are:

National Park Service, Yellowstone National Park

Montana Preservation Alliance

Sievert & Sievert CRC—Professional consultants in

the fields of Historic Architecture, Architecrure,
and Structural Design.

Participants in the preparation of this report, includ-

ing their areas of expertise, were:

Kenneth R. Sievert, A.ILA,; A.S.C.E. (aff). Principal
author; principal investigator of materials, structur-
al assemblies, materials conservation, and building
codes; project manager for S8¢S.

Herbert E. Dawson, YNP Historic Architect; YNP
project manager—contributions throughout.

Lee H. Whittesey, M.A., ].D., Ph.D. (hon), YNP
Historian—history, chronology, and historic sig-
nificance of the Hatchery.

Chere Juisto, MPA; Director and Historian—review;
contributions.

NPS Maintenance Division—contributions to Ulti-
mate Trearment of materials and assemblies.
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12 fbid.

1> Context drawn from Lee H. Whicdesey, “Of Fairies’
Wings and Fish: Fishery Operations and the Lake
Fish Hatchery in Yellowstone,” Yellowstone Science
14:2(13-19).

"4 Paul Schullery, “Their Numbers Are Perfectly Fabu-
lous: Sport, Science, and Subsistence in Yellowstone
Fishing, 1870,” Annals of Wyoming 76:6-18. Schullery
is today considered by many to be the foremost expert
on the history of fishing in America.

'3 The 1871 Hayden survey is well treated and cited in
Marlene Deahl Merrill, Yellowstone and the Grear West
{Lincoln: University of Nebraska Press, 1999), who
also cites Hayden's 1872 and 1878 reports. Dunraven’s
fishing is in Windham T. Windham-Quinn, Fourth
Earl of Dunraven, The Great Divide: Travels in the
Upper Yellowstone in the Summer of 1874 (London:
Chatto and Windus, 1876) while Strong’s is in Wil-
liam A. Strong in Richard A. Bartlett, ed., A Trip to the
Yellowstone National Park in July, August, and Septem-
ber, 1875 (Norman: University of Oklahoma Press,
1968). Sarah Broadbent’s index to Forest and Stream
magazine is housed at the Yellowstone National Parck
Research Library and her master’s thesis on the subject
is at both Montana State University and Yellowstone.
See also John D. Varley and Paul Schullery, Freshwater
Wilderness: Yellowstone Fishes and Their Werld (Yellow-
stone National Park: Yellowstone Library and Museum
Association, 1983); Schullery, “Edward in Wonder-
land: Yellowstone Recollections of an Angling Great,”
American Fly Fisher 29 (Winter, 2003):2-12; Varley,
“A History of Fish Stocking Activities in Yellowstone
National Park Between 1881 and 1980,” U.S. Fish and
Wildlife Service, Information Paper No. 35, January 1,
1981, YNP Library; John Byorth, “Trout Shangri-La:
Remaking the Fishing in Yellowstone Narional Park,”
Montana The Magazine of Western History 52 (sum-
mer, 2002):38—47; and Mary Ann Franke, “A Grand
Experiment: One Hundred Years of Fisheries Manage-
ment in Yellowstone,” two parts, Yellowstone Science
4:4(2-7); 5:1(8-13).

'8 Norris’s mention of his trout stocking activities as well
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as his interest in stocking carp in some park waters
are in DW. Norris, Fifth Annual Report..., 1881, pp.
30-32.

'"The Evermann and Jordan studies are cited in John D.
Varley and Paul Schullery, Yellowstone Fishes: Ecology,
History, and Angling in the Park (Mechanicsburg, Pa.:
Stackpole Books, 1998), while the Forbes study is
S.A. Forbes, “A Preliminary Report on the Acquatic
Invertebrate Fauna of the Yellowstone Narional Park,
Wyoming...,” U.S. Fish Commission, Bulletin 11
(1893):207-258 (1891).

18 B.B. Arnold, “A Ninety-Seven Year History of Fishery
Activities in Yellowstone National Park, Wyoming,” p.
10, unpublished manuscript, U.S. Department of Inte-
rior, Bureau of Sport Fisheries and Wildlife, Division
of Fishery Services, March 19, 1967, YNP Library.
James R. Simon stated in 1939 that from Yellowstone
Lake and Yellowstone River “more clean [cutthroat
trout} eggs are now taken than from all other waters
in the United States combined.” Simon, Yellowstone
Fishes (Yellowstone Park: YLMA), 1939, p. 8. Cur-
rently missing from the park library and archives—and
thus from this paper—are the Fishery Annual Reports,
1901-1953, which, if they could be found, would
explain much history to us.

1 The stocking of park lakes and streams with exotic
fish—brown, brook, lake, and rainbow trout—had
huge effects on the ecosystem, as these fish suddenly
inhabited many miles of formerly fishless streams com-
peting with the natives for food and spawning space
and in some cases interbreeding with natives to dilute
or destroy the narive genotypes.

2 Frank H. Tainter and Bill Tanner, “Fish Culture in Yel-
lowstone National Park The Early Years: 1901-1930,"
p- 4, unpublished manuscripr, 1987, YNP Library.
Erwin's original suggestion for a hatchery is in James
B. Erwin, Report of the Acting Superintendent of the
Yellowstone National Park to the Secretary of the Interior.
1898. (Washington: GPO, 1898), p. 12.

2 Varley and Schullery, Yellowstone Fishes, p. 94.

2, Phillip Sharpe, Yellowstone Fish and Fishing (Yellow-
stone National Park: Yeliowstone Library and Museum
Association), 1970, p. 10.

3 Hugh Zackheim, History of Fisheries Division, Mon-
tana Fish, Wildlife and Parks (Helena), p.1.

% Hugh M. Smith and William C. Kendall, Fishes of the
Yellowstone National Park, Bureau of Fisheries Docu-
ment No. 904 and Appendix 111 to the Report of the
U.S. Commissioner of Fisheries for 1921 (Washing-

ton: GPO), 1921, p. 6. There is also a 1915 edition of

this book that was less complete.

25 Smith and Kendall gave the reasoning behind this

theory in 1921, in the following paragraph: “The
questions naturally arise, why not let the trout run up
the creeks and spawn naturally? Why not permit the
eggs to hatch in the manner intended by nature and
let the young remain for awhile in the water where
they were born and then run back to the lake at the
proper time? These questions, which will, no doubt,
be asked by many thoughtful park visitors, afford an
opportunity to indicate one way in which it is possible
to improve on nature and to point out why in the Yel-
lowstone National Park, as elsewhere, ir is desirable or
necessary for the fish-culturist to go to natures assistance”
{p. 6, italics added).

% Arnold, “Ninety-Seven Year History,” p. 10 refers to

this site as “West Thumb Creek,” possibly present-day
Big Thumb Creek, but it is more likely that the stream
was present Little Thumb Creek where officials buile
the hatchery a few years later.

" Back, The Waters of Yellowstone With Rod and Fly (New

York: Lyons Press, 2000), p. 24.

% Arnold, “Ninety-Seven Year History,” p. 10. The

operation is mentioned in John Pitcher, Report of the
Acting Superintendent of the Yellowstone National Park
10 the Secretary of the Interior. 1901 (Washington:
GPO, 1901), p. 5. See also R.J. Fromm, “An Open
History of Fish and Fish Planting in Yellowstone Na-
tional Park,” unpublished report, 1940, YNP Research
Library vertical files.

* Archive Document 6887, 1906, YNP Archives, says

the fish hatchery building erected at West Thumb in
1903 by the Department of Commerce was a frame
structure with a main portion of 20 by 28 feet and rear
(hatchery) portion of 22 by 36 feet, located one and
one-half miles north of the West Thumb soldier sta-
tion. A map drawn by hand onto the text of this docu-
ment shows the new hatchery on “Fisheries Creek,”
apparently present Little Thumb Creck. Also built was
a barn 22 by 28 feet and an office/storage building 20
by 30 feet. Permission to construct these buildings is
in documents G388, G889, 6890, and 7323, all 1906.
Thus it appears that the hatchery was built in 1903
and additional buildings were constructed in 1906.
Document G886 is a 1906 map that shows the site,
which appears to be a bit farther north than the one
and one-half miles figure given in document 6887.
The 1906 map shows the buildings on what appears
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the hatchery proper on the north side of the building,
and a staircase built under the overhang adjacent to che
interpretative aquariums on the other side of the wall.
Herb Dawson to Lee Whittlesey, November 1, 2007.

! Tainter and Tanner, “Fish Culture,” p. 34, gives these
sizes as 48 by 108 feet and 48 by 68 feet respectively.

? “Final Construction Report on Account 777...," pp.
[1]-2. Inconsistently, the 1929 annual report of the
Bureau of Fisheries gave the inside measurement of the
building as 38 feet by 108 feet, six inches. C.F. Culler,
“Annual Report Fiscal Year 1929 and Season of 1929
Yellowstone Park Station,” p. 20, unpublished Bureau
of Fisheries report in Box N-41, YNP Archives.

4 Jbid. Similar rearing ponds were built at Mammorh
Hort Springs near the present old powerhouse, but
their existence was short lived. These ponds were
abandoned in 1934 when they proved unsatisfactory in
funcrion. Chester Lindsley, The Chronology of Yellow-
stone (unpublished bound manuscript, YNP Library,
no date), p. 306. About these rearing ponds ac Lake
on Harchery Creek today, Tom Gibney of the contract
company Shapins, Belt, and Collins, reported the fol-
lowing in 2007: “In the bed of Hatchery Creek we did
indeed find remnants of the long, linear pools listed
as “fish rearing ponds” on historic maps/plans. You
may remember the historic photograph of one of these
ponds. The three ponds were packed closely rogether,
one following the next, beginning just upstream of the
Rustic stone culvert. Today vegetation has reclaimed
the site, and the stream has scoured our a lor of the
structures—perhaps they were even partially demol-
ished/filled in at some time?—but it is quite casy to
tell where each pond ended and the next began. The
easternmost edge/wall of each pond is evident. I'm not
looking at the photo now, but I believe that a simple
path/deck for tending the young fish (fry?) rested on
this side of the ponds.

Nothing remains of the ‘exhibit pool,” which was
also long and linear, and was located near the main
entrance to the fish hatchery building. The former
location of this pool/pond is berween the hatchery
building and the modern parking lot—i.c., the lot did
not extend into this area. This pond must have been
filled in/demolished. Some water lines supplied water
to this pond, and we did find some evidence of this old
system (pipes and valves, I think). But on the surface,
there is no sign of the pool itself: no depression or
structures.” Tom Gibney to Zehra Osman, November
8, 2007, e-mail communication.

“ Ibid. ’
*s This woodshed shows up in the 1941 General Develop-
ment Plan for the hatchery, and shows a fairly good sized
woodshed directly north of the mess hall. There was a
second smaller woodshed behind the manager's residence
which also shows up on the plan. A fenced compound
behind the garage is also shown in this drawing. None of
these secondary features survived. Herb Dawson to Lee
Whittlesey, November 1, 2007.
i€ fbid. Inconsistently, the 1929 annual report of the
Bureau of Fisheries gave the measurement of the mess
hall as 21 by 58 feet with dining room 20 by 21 feer,
kitchen 12 by 21 feet, two bedrooms each 10 feet by
11 feet, one storeroom 10 by 11 feet; and bathroom
5 by G feet. Inconsistently, this same report gave the [
measurement of the “dormitory” as 24 by 83 feer,
containing a recreation room 15 by 24 feet, sixteen
individual rooms of 8 by 10 feet, with a four-foot
hall running through the center of the building. C.E
Culler, “Annual Report Fiscal Year 1929 and Season
of 1929 Yellowstone Park Station,” p. 20, unpublished
Bureau of Fisheries report in Box N-41, YNP Archives.
7 Daum, “Report on the Construction,” [1929], p. 3;
“Final Construction Report on Account 777...," p. 4.
*8 Paul Brown to Fred Foster, January 17, 1940, in box
D-157, file “620-30 Fish Hatchery Part 2, Janu-
ary 1, 1940 to December 31, 1943,” YNP Archives.
As for the color, there is a reference in the LCS dara
sheets abour NPS officials “suggesting” that buildings be
painted gray-green, and there are still isolated NPS build-
ings in Yellowstone that remain that color, the majority
existing in middle Mammoth (hotel) cotrages builtin
the same (late 1930s) time period. The only other green
color discovered so far is a dark green that was used on
the doors, windows and roof of some park buildings.
Paint samples so far show no trace of this color ever being
applied to any of the hatchery buildings. Itis possible
thac the Bureau of Fisheries ignored the order. This may
have been part of the beginning of a rift berween the two
agencies. Herb Dawson to Lee Whirtlesey, November 1,
2007.
¥ Daum, “Report on the Construction,” [1929], p. 3.
For mention of the 1912 “U.S. Boat House,” see hand
drawn map, August 17, 1912, in Item 45, file 50, YNP
Archives. According to YNP Historic Architect Herb
Dawson, the “E-TIC plans for the new boathouse,
Building No. HS-0730, indicate that it was designed
by NPS for the Bureau of Fisheries and probably con-
structed with Public Works Administration financing,
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to be present Little Thumb Creek. Document 5924
describes work done on the West Thumb hatchery in
1906.

* As quoted in Fromm, “An Open History,” 1940, p. 14.

* Arnold, “Ninety-Seven Year History,” p. 11.

* Smith and Kendall stated that “in 1921, a permanent
hatchery was erected on Soda Burte Creek, which had
been the site of a field hatchery for a number of years.”
That same year, officials established a “small hatchery”
at Fish [Trout] Lake. Smith and Kendall, Fishes, 1921,
pp- 5-6, 10. As for Grebe Lake, Lisa Ainley-Conley,
of the Intermountain Region LCS Team, has located
a “Form 10-768, Individual Building Report,” dated
November 20, 1959, that inventories the Grebe Lake
Harchery, Building #952, with a description saying
that it was built in 1941, owned by NPS, constructed
by FWS, for $3,000 square footage of 400 sq.ft. with
board-sided, wood-framed walls and wood shingle roof.
Remarks on the inventory report show that the structure
was transferred from FWS to NPS on May 22, 1959. A
second “Individual Building Data” report dated June 31,
1963, and approved by C.K. Townsend shows the build-
ing as being unused ac chat time, but scrucrurally in good
condition. An oral history provided by Mary Meagher,
former park biologist, on a trip to Grebe Lake in the
1970s found no trace of the building, only wood-slatted
water pipes. Herb Dawson to Lee Whirtlesey, November
1, 2007.

¥ W.T. Thompson to Commissioner of Fisheries, June
25, 1912, in kkem 45, file 50 (letterbox 23), YNP
Archives.

* Benjamin S. Cable to Secretary of Interior, July 10,
1912, in Item 45, file 50 (lecterbox 23), YNP Archives.
See also C.A. Thompson to Lloyd Brett, July 12, 1912,
in same file.

* He refers to the U.S. Bureau of Fisheries boathouse, a
log building visible in the 1928 photo.

*W.T. Thompson to Lloyd Bretr, August 5, 1912, and
hand drawn map, both in Item 45, file 50 (letterbox
23), YNP Archives. See also Arnold, “Ninery-Seven
Year History,” p. 11, and YNP museum collection
photos 6858 and 6859.

" Tainter and Tanner, “Fish Culture,” pp. 21, 30-31;
Arnold, “Completion dates and improvement of
buildings used for fish culture and management dur-
ing 1901-1951,” in “Ninety-Seven Year History,”

p. 22. The superintendent’s annual report for 1913
elaborated as follows: “A hatchery building 34 by 60
feet was constructed of hewed logs, shingled over to

present an attractive appearance, on the site near the
outlet of Yellowstone Lake selected and approved by the
department [of Interior and Commerce] last year. This
building is furnished with modern equipment. The lofc
was finished and used during the past season as quarters
for the employees and will be available for storage use
after other contemplated buildings are constructed. This
building furnishes room for apparatus with a capacity
for eyeing 30,000,000 [fish] eggs. A small dam was buile
across the [Hatchery] creek about 400 feet upstream
from it; and water supply for the work is drawn from
this pond through a 12-inch wooden stave pipe.” Lloyd
Brett, Report of the Acting Superintendent of the Yellow-
stone National Park to the Secretary of the Interior. 1913
(Washington: GPO, 1913), p. 9.

38 [bid., 31.

% Lloyd Brett, Report of the Acting Superintendent of the
Yellowstone National Park to the Secretary of the Interior.
1914 (Washington: GPO, 1914}, p. 13.

40 National Park Setvice, “Final Construction Report on
Account 777, Donation in the Amount of $15,000
for Construction in Connection with Furthering
Fish Propagation ar Lake Yellowstone in Yellowstone
National Park. Appropriation 4 X 470 National Park
Service, Donations,” p. [1], unpublished manuscript
with photographs, 1928-1930, Box N-40, in file of
same name as this document, YNP Archives. See also
M.F. Daum, “Report on the Construction of the Lake
and Mammoth Fish Hatchery Season of 1929,” file
number 164, [1929], YNP Library vertical files. The
original hatchery drawings were designed by the Na-
tional Park Service Landscape Engineering Department/
Depr. of Landscape Architecture, and recommended by
Thomas C. Vint, then Landscape Engineer on August
10, 1927, concurred with by Horace Albright, then
Superintendent of Yellowstone National Park, August 15,
1927, and approved by Stephen T. Mather, first Direc-
tor of the NPS on August 20, 1927. This information
comes from three sheets of drawings showing the original
proposed hatchery design, from YEL 815 found on the
INPS Electronic Technical Information Center site. The
drawings closely resemble the building that was buil, al-
though there are two sets of stairs coming into the corner
entry foyer, instead of one, and the foundation height in-
dicates a design for a building built either deeper into the
slope of the hillside behind the hatchery or farther up the
hillside. The hillside may have been realigned to reduce
the amount of concrete rear wall needed. Whar also does
not show up on these plans is the rear entrance door into
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which was being used during the 1930s to construct
operational structures, residential scructures, and utility
systems in an attempt to modernize and provide more
sanitary conditions to the park (i.e,. to remedy the
dumping of raw sewage into Hotel Creek from Lake
Hotel}. This structure was misidentified as a contrib-
uting property to the Lake Historic District in NPS
Determinations of Eligibilicy dated 1984 and 1994.
The other boathouse, HS-4314, was correctly identi-
fied as the Yellowstone Park Company (concessioner)
boathouse and was marked on the site plans as the
“YPB Co. Boathouse.” Interestingly, the 1941 develop-
ment plan shows a planned addition to the west end
of the Bureau of Fisheries Boathouse, which was never
constructed but which would have almost doubled the
size of the boathouse. The plan does not show any boat
launching ramps directly in front of the building, bur
does show docks and a ramp directly across from the
hatchery, traces of the ramp, and the drive down to it,
all of which still exist. Plans for the Fisheries boathouse
include files 101-5564, 101-2080, and 101-20804, all
located on the NPS Electronic Technology Informa-
tion Center, Denver Service Center, website. Herb
Dawson to Lee Whirtlesey, November 1, 2007.

* History Card File, “Lake—Boathouse,” YNP Library.
These white, typed cards with orange separators are
marked “History Cards” and are located in the wooden
file cabinet next to the librarians’ “Workroom," Yel-
lowstone Heritage and Research Center, Gardiner,
Moentana.

! Tainter and Tanner, “Fish Culture,” p. 40. Historical
Architect Herb Dawson believes that this is the stll-
existing Yellowstone Park Boat Company boathouse, HS
4314, because the date sounds right as does the descrip-
tion of the building: a quasi-rustic architecture that
included fake rafter tails and flying putlins added to what
was essentially a pole barn. Dawson to Lee Whittlesey,
November 1, 2007,

** Back, Warers of Yellowstone, 2000, pp. 24-25.

* Fromm, “An Open History,” 1940, p. 28,

* Sharpe, Yellowstone Fish and Fishing, 1970, pp. 11-12;
Mary Ann Franke, “A Grand Experiment: the Tide
Turns in the 1950s: Parc 11,” Yellowstone Science 5#1
(Winter, 1997): 8. Adds Franke, “Although some fry
were recurned to the lake, the eggs were scrambled,
mixing together distinctive genotypes. In addition, the
reduced escape of spawners had combined with fish-
ing pressure to cause the virtual collapse of spawning
migrations in some [tributary] streams.” See also O.B.

Cope, “The Yellowstone Fishery Investigations from
Their Inception to the Present,” unpublished paper,
U.S. Fish and Wildlife Service, no date (1952}, YNP
Archives,

% Franke, “A Grand Experiment,” pe. 11, pp. 1,8. The
Annual Project Technical Reports, produced by the
U.S. Fish and Wildlife Bureau of Sport Fisheries from
1962 through at least 1992, have added thousands of
pages to our knowledge of Yellowstone National Park
streams, lakes, and rivers. Apparently never occurring
was a remadeling of the Hatchery into office space. A
set of drawings of proposed remodeling of the Lake
Fish Hacchery, YELL 101-2142, into office space was
found on E-TIC. Completed in 1963, these plans were
recommended by Sandford Heis, Chief of the (NPS)
Western Office of Design and Construction on Sep-
tember 27, 1963 and by Cuttis E. Richey, USPHS, on
the same date. Presumably this remodeling would have
served as office space for the forerunner of the modern
U.S. Fish and Wildlife Service. Herb Dawson to Lee
Whittlesey, November 1, 2007.

Part 2. Treatment and Use

% Yellowstone National Park, Division of Interpretation,
Executive Summary: Long-Range Interpretive Plan
Yellowstone National Park, (Mammoth Hot Springs:
National Park Service, May 2000) pp. 13, 17.
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