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Hemorandum
To: Regional Director, Southwest Region
From: Assistant Manager, Southeast/Southwest Team, DSC

Reference: DBandelier Hational Monument, Pkg. 224, Rehabilitate
Decaying Wood Structural Members

Subject: Transnittal of Work Proposal

Enclosed for vour review and appreval are three copiles of the referenced
propesed work scheduled for FY 85 Denver Service Center day-laber con-
struction.

Your prompt review will be appreciated. If there are any questions,
please contact Project Manager Ceorge Thorson on FTS (303) 234-6080,

i/s8/, John §. Bright

Join W. Bright
Enclosure (3)

ce: (ea. w/enec.)

| WAS0-422~Fugh Miller

Supt., Bandelier

Harrison Coodall, Censervation Services, 8 Lakeside Trail, Kimmelon, N.J.
07405 ’
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Introduction

This report concerns the historic building complex located in lower Canyon

de los Frijoles of Bandelier National Monument, Sandoval County, New Mexico.
Excerpted from the Historic Structures Report (in progress), it addresses
proposed construction activity for rehabilitating decaying wood members and
installing insulated window sash scheduled for FY 85 Denver Service Center
(DSC) day-labor construction. The primary emphasis for the proposed work is
the buildings' canales and vigas. This work will halt ongoing deterioration
and deter related deterioration to adjacent woodwork, the buildings' structural
system and their interior fabric. This work is only one component of the
current Development/Study Package Proposal No. 224. Other components include
rehabilitating the water, sewer, electrical and gas services; rehabilitating
flagstone and curbstone; and installing fire alarm and security systems. These
latter components are scheduled for design and construction over a multi-year
period through DSC and park contract and DSC and park day-labor and have/will
receive individual design and compliance review.

A. Description (as it relates to proposed work)

Built between 1934 and 1942 under the auspices of the Civilian Conservation

Corps (CCC), these thirty-one buildings serve as the administrative, inter-
pretive, residential, maintenance and overall operational center for the park.

To a large degree, they have maintained their original functional use (Illus.

No. 1). With the exception of interior partition, color scheme(s), roofing and
utility modifications and the growth of site vegetation over the years, the

extant buildings are basically reflective of their historic appearance. The
buildings are listed on the National Register of Historic Places and are currently
being included on the park List of Classified Structures.

The buildings fall into four basic locational groupings--the headquarters, cabin,
canyon and entrance road areas (Illus. No. 2). The only exception is the Comfort
Station (Building No. 1) in the Juniper Campground area, west of the headquarters
area. The latter group consists of the Fire Lookout (Building No. 30) and Entrance
Station (Building No. 26), while the canyon area consists of five residential units
(Building Nos. 7, 8, 10, 11 and 32) and the park stables (Building No. 25). The
headquarters area consists of eight service-oriented buildings (Building Nos. 3,

4, 5, 6, 12, 13, 14 and 22), the Visitor Center/Museum (Building No. 2), Comfort
Station (Building No. 9), Administrative Headquarters (Building No. 15/16), Curio
Shop/Snack Bar (Building No. 17) and V.I.P. Quarters (Building No. 18). These
latter two buildings historically belong with the remaining eight buildings (the
cabin area) as they relate to the complex originally built as the Cabin/Hotel
Development area. Today, three of these buildings (Building Nos. 19, 20 and 28)
serve as residential quarters, Building Nos. 24 and 27 serve as combination
residential/office use, Building Nos. 23 and 29 as offices while Building No. 21

is being converted to a laundry and storage facility. Discounting the two entrance
road structures, the overall complex encompasses approximately eight acres. See
attachment A for half-size reproductions of original construction drawings showing
pertinent plans and elevations.



All of the buildings are reflective of vernacular southwest "puebloesque"
architecture in both style and construction, the exception being the use of
native stone rather than adobe brick. The typical construction consists of
coursed ashlar tuff masonry walls, a pyroclastic igneous rock composed of
compacted fragments of ash and gas-rich rock material broken and deposited
through volcanic activity. Exterior walls have a slight batter, average 1'-9"
thick with a rubble fill and were reportedly laid with a (1:3) sand and pojauque
clay mortar. Originally a similar mud plaster partially coated the exterior
to give an aged appearance. Those buildings with an entrance portal (Building
Nos. 2, 15, 17, 18, 20, 23, 24, 28 and 29) as well as the patio/courtyard
portals had their covered walls painted. On these portal areas and on
Building No. 26, subsequent replastering has used a cement-based plaster mix.

The roof construction relects typical southwest architecture and its evolution
from early timber-and-earth roof construction techniques. A primary system

of peeled logs--vigas—--provides the structural system with a secondary system

of small logs—--latias--overhead. These vigas average eight to ten inches in
diameter, are spaced approximately 2'-6" apart, and in many cases are sawn on

top to provide a wider bearing for the latias. Many originally extended through
and beyond the wall, but most of the exposed vigas were merely "stubs." (Illus.
3A and B). Those vigas that had no extension were embedded within the wall and
pinned into the adjacent masonry with a 3/4"x24" steel dowel (Illus. 3C). On
those vigas which extended over a portal, a similar dowel pinned the viga to

the adzed wood lintel. Running perpendicular or in a herringbone pattern to the
vigas, the smaller aspen latias serve as the interior ceiling. Above these
latias run 2x6 rafters with l-inch solid sheathing which give the roof its finish
slope. On several of the buildings, this area between the latias and the rafters
has 12-inch square screened vents on the exterior walls opposite the viga bearing
walls. Several of the maintenance-oriented buildings have no latias and the
exposed sheathing rests directly on the vigas. A 4-ply built-up composition roof
with metal flashing at the parapets formed the original finish roof (Illus. 4).
Drainage was through channeled logs--canales--with metal flashing lining the
channel and extending onto the parapet and roof. 1In a few areas, the viga itself
became the canale. Most of these canales were independent from the viga, but in
those areas where the two intersected the canale was notched to "sit" on the viga
(I1lus. 5). These canales extended beyond the wall similar to the vigas to assure
that runoff was away from the wall.

Those buildings with a portal or a major facade opening requiring intermediate
support had peeled log columns with a decorative corbel--zapata--cut from 8x8's
supporting the 10-inch square lintel; both the corbel and the lintel were given
an adzed finish on the exposed face(s). A 3/4" diameter pin tied the three
wooden elements together. Adjoining lintel members had a half-lap joint.

Two basic window types exist, all being 1-3/8-inch thick casemate windows. The
primary facade windows are predominately a pair of 6-lite windows while secondary
facades are primarily a pair of 4-lite. All windows, many of which originally
had screens, are set within the masonry opening without any decorative architrave.
The lintel and window frame configurations vary; however, most of the lintels are
composed of two wooden members with the outer face of the exterior member having
an adzed finish. The interior masonry jamb openings are splayed and have a parged
surface on the interior. A three-inch thick stone forms the exterior window sill.



B. Condition

The most critical deterioration problem on the buildings is deteriorating

wood, primarily the canales and vigas. The initial application of preserva-
tives has been lost over the years, and exposure to rain and snow has promoted
an environment of fungal attack. Natural "checking" within log members only
aggravates this condition. While most of this viga deterioration is isolated

in the top and core of the exposed areas (Illus. 6-7), a number of vigas are
deteriorated well into or through the wall and therefore rid the member of its
structural load-carrying capacity (Illus. 8). Many of the original viga "stubs"
have been periodically replaced and continue to be a major maintenance expendi-
ture. The prevalent method of replacement has been to remove the exposed deter-
iorated area or "stub" and (re)install a new "stub,'" mortared in place; many of
these are now loose and displaced (Illus. 9). On a number of buildings, they have
been cut off and parged over (Illus. 10). One concern in this viga replacement
is that the new log member match the original in diameter, particularly in the
replacement over portals where both the original and the replacement are visible.
Similar deterioration is occurring on the canales, portal columns, latias and
window and door lintels (Illus. 11-14).

Most of the original composition roofs have been replaced (at least once) over

the years and were again replaced in 1980, this time with a membrane roof coat-
ing. This work consisted of removal of the existing roofing material, installing
a 4-inch thick layer of sprayed polyurethane foam insulation to the primed sheath-
ing and the application of a spray-applied urethane elastomer coating over the
roof and parapets. The most immediate concerns with these roofs relate to the
lack of adequate quality control during installation. In at least one instance,
Building 21, rotten sheathing was not replaced prior to installation and now its
eventual replacement requires additional demolition work (Illus. 15). Similar
conditions are suspected to exist elsewhere but are difficult to assess in a non-
destructive manner. In addition, a sizeable number of pinhole leaks already ’
exist allowing moisture penetration and exposure of the underlying foam to de-
gradating ultraviolet light (Illus. 16 and 17). An additional warranty overspray
is currently being coordinated through the regional maintenance division.

For the most part, the windows and doors are in sound condition. However, over
the years these elements have lost their original color schemes. The original
windows in the residential area buildings (Building Nos. 7, 8, 10, 11 and 32)
were replaced with double glazed casemate windows in 1981, an unfortunate removal
of historic fabric in addition to the change in the overall building character
and scale due to substituting large single-pane windows for the original multi-
pane units. Most of the doors and windows lack any weatherstripping. The pro-
posed work as it relates to these features is in response to energy conservation

mandate and is in concert with the approach undertaken on Building Nos. 2, 9 and
15/16 in 1983.



C. Proposed Treatment

The proposed work is scheduled for day-labor construction in FY 85 and will
require the coordinative efforts of DSC, SWR, the park and private consultative
services. This scope of work will address canales, vigas, exterior latias,
columns, lintels, windows and doors (Illus. 18). An item of note in this
regard: One item within the current Pkg. 214 (5/5/82) calls for rehabilitation
of the existing corral (Building No. 25) in conjunction with other work (FY 86).
It is proposed that this work element be combined with this Pkg. 224 work.

Canales

Replace all existing canales. This work will replace all canales on all
buildings except Building Nos. 1 and 30. Building No. 1's roof drainage

has been modified to a gutter type drainage off the rear elevation (Illus.

No. 19), a condition proposed to remain. It is proposed however, that "false"
canales be installed on the north (front) elevation where the originals have
been removed. Building No. 30 never had canales. The proposed work will
consist of removal of the roofing system as required (including deteriorated
sheathing) and installing metal-lined (lead-coated copper), CCA-treated and
stained canales to match the originals. The metal will extend over the sheath-
ing and parapets to ensure proper flashing. The roofing material supplier/
representative will instruct day-labor crew and park maintenance staff on

the repair techniques for.the polyurethane foam and elastomer membrane. The
existing "Renovate Electrical and Gas System" project provides for electrical
outlets to accommodate heat tape at the canales to deter ice build-up, the
actual design and specification of which will be determined by DSC during
construction.

Number of canales to be replaced - 130

Vigas

Due. to the quantities of vigas and variety of deterioration severity, only
minimal actual on-site investigation beyond that undertaken by DSC Structural
Engineer R. Ohmstede in 1980 was undertaken to determine exact conditions.
Instead, the design concept was to determine the range of existing conditions
and treatment responses and, given the day-labor nature of the project, make
actual viga-by-viga treatment determination during construction. The technique
proposed is that similar to the system developed by Dr. Harrison Goodall of
Conservation Services and one undertaken in a number of similar NPS projects.
Negotiations are underway with Dr. Goodall to serve as a consultant on this
project and periodically inspect the operations and progress of the work. The
work will consist of removal of all deteriorated wood, applying a low-viscosity
consolidant to the existing viga and installing a new stub. All exposed ends
will be adzed to match the original configuration. This interface will occur
approximately 2 inches beyond the wall face except where the decay extends
further. A clay/sand mortar similar to the original will "pack" any resultant
voids between the log and masonry. Illustration 20 portrays the condition
types, treatment and approximate quantities. The new wood, CCA-treated and
stained, will be connected to the original wood through the use of fiberglass
rods set in structural epoxy. This work will occur on all deteriorated or
missing vigas on all buildings except Nos. 1, 5, 6, 9, 21, 22, and 30, which
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either had no exposed vigas originally or involves related work as discussed
below. Assessment of other alternatives will continue during the course of
this work and any changes to this proposal will request specific review and
compliance.

Related to this work are the following proposals:

1. Building No. 1l: Inspect plastered-over viga ends on north elevation
(removed during roof modification), consolidate as required and replaster.
This proposal assumes that vigas have adequate sound material for structural
bearing.

2. Building No. 2: Replace edge latias on rear portals (Illus. 13).

3. Building No. 6: Inspect plastered-over and cut-off viga ends on east
(rear) elevation (Illus. 10), consolidate as required and replaster those
currently plastered. The proposal assumes that vigas have adequate sound
material for structural bearing. Grade as required (under archeological super-—
vision) to provide proper drainage at northeast corner (Illus. 21).

4. Building No. 7: Repair vigas in-situ on north elevation at wood storage
area (Illus. 22).

5. Building No. 23: Assess deterioration and if required, rebuild the two
porch overhangs (Illus. 23) to match existing, original configuration, replac-—
ing deteriorated latias (Illus. 24) in kind and installing roof material
similar to that proposed for Building No. 21 (below).

6. Building No. 26: Rebuild overhang areas to match existing, original
configuration, replacing deteriorated vigas and latias (Illus. 25) in kind,
and installing roof material similar to Building No. 21. Install new stubs to
replace those previously removed (Illus. 26). These replacement stubs will

be attached to the parged over vigas and extend a minimal distance to avoid
damage from passing vehicles but sufficient to restore the building's original
character and its aesthetic role as the initial visual element within the park.

Columns

Replace deteriorated columns at Building No. 2, 15/16/17 and 17/23 courtyard
portals, and Building No. 13/14 portal. Inspect all other columns for deterior-
ation and possible replacement. These CCA-treated and stained columns will be
replaced in-kind, the only difference being that the columns will rest on a

small (2" height) cement pad to isolate the colummn base from ground surface
moisture.

Estimated number of columns to be replaced - 12.




Related to this work are the following proposals:

1. Evaluation by DSC structural engineers and if required, rebuild portal
between Building Nos. 2 and 9 (Illus. 27). This area is exhibiting deformation
of the masonry parapet from deterioration and resultant crushing of the column
base. The area will be disassembled, the column and deteriorated latias re-
placed, existing lintel and corbel leveled and the masonry parapet rebuilt to
match existing, original configuration. The roof will be replaced similar to
Building No. 21.

2. Evaluation by DSC structural engineer of SWR proposal to install column/
lintel support to Building Nos. 28 and 29 to prevent further sagging of the
existing viga/parapet system. See Attachment B.

Wood Lintels

Existing window and door lintels will be inspected for deterioration by DSC
and SWR day labor. Any found to be deteriorated to a point beyond treatment
in-situ will be replaced in kind.

Other Wood Work

Building No. 21: Remove existing roof system as required to replace deteriorated
sheathing (Illus. 15). As this roof removal exposes the viga framing, it is
proposed that any deteriorated vigas be replaced in their entirety and that the
roof skylight be restored to its original configuration. It is proposed that

the replacement roof be an EPDM ballasted membrane roof system, installed under
contract with those other areas previously mentioned (Building Nos. 23, 26, and
2/9 portal), rather than the urethane membrane system.

Inspect all other exposed sheathing.

Windows and Doors

Install glass panel to existing window sash to improve thermal performance to

the following buildings: 3 (offices and toilet only), 12, 13, 17, 18, 19A and B,
20A and B, 23A and B, 24A, B, C and D, 27A and B, 28A and B and 29A and B. These
panels will be similar to those previously installed to Building Nos. 2, 9 and
15/16, and as shown in Attachment C. Related to this work is installing weather-
stripping to the windows and doors. This work leaves 10 buildings without any
insulating "retrofit": Building Nos. 1, 26, and 30, due to their winter non-use,
and Building Nos. 4, 5, 6, 14, 21, 22 and 25, due to the nature of their use.
Currently, Building Nos. 3 and 4 have been proposed for alternate use (along with
Building Nos. 6, 12, 23, 24C and D, and 29) in response to Pkg. 214. Should this
change be approved, the remainder of Building No. 3 and Building No. 4 will receive
similar energy conservation work.



ILLUSTRATION NO. 1

Constr.
Date

Bldg. No. (Orig.) Original Use Current Use (1984)

1 1934 Comfort Station Same

2 1935 Museum and Administation Visitor Center/Museum
3 1935 Warehouse Same

4 1936 Shop Same

5 1935 Gas Station Same

6 1936 Garage Storage

7 1936 Quarters Same

8 1937 Quarters Same

9 1935 Comfort Station Same

10 1937 & 39 Quarters, Garage and Laundry Same

11 1937 Quarters Same

12 1937 Storage Same

13 1939 Garage and Shop Training Room

14 1937 Gas House Storage

15 1937 Dining Room and Kitchen Administrative Hdqtrs.
16 1938 Dormitory Administrative Hdqtrs.
17 1939 Lobby and Sales Room Curio Shop/Snack Bar
18 1939 Operator's Residence V.I.P. Quartersl9

18 1939 Operator's Residence V.I.P. Quarters

19 1939 Cabin Group "A" Quarters (A and B)

20 1939 Cabin Group "B" Quarters (A and B)

21 1939 Comfort Station and Boiler Room Laundry (Proposed)

22 1939 Power House Same

23 1940 Cabin Group "D" Officers (A and B)

24 1939 Cabin Group "C" . Quarters (A and B);

Offices (C and D)

25 1939 Stable Same

26 1940 Entrance Station Same

27 1940 Cabin Group "E-1" Quarters (A and B); Dark-

room (C)/ Storage (D)

28 1940 Cabin Group "E-2" Quarters (A and B)

29 1940 Cabin Group "E-3" Library (A); Storage (B)
30 1941 Fire Lookout Same

32 1941 Quarters Same (Superintendent)



BUILDING KEY

1 COMFORT STATION(NWR) 11 QUARTERS

21 KIVA

22 POWER HOUSE

23 CABINS A&B

24 CABINS A.B,C.8 D

25, STATLE(NWR)

26 ENTRANCE STATION (N.W.R)
27 CL2INS AB,C&D

28 C/_IHS A&B

29 C/TINS A8B

30. FIi.E LOOK-OUT {(N.WR) °
31 NOHEXISTENT

32. QUARTERS. SUPERINTENDENT

2 VISITOR CENTER 12 STORAGE
3 WAREHOUSE 13 STORAGE
\ 4 CARPENTERS SHOP 14 GAS HOUSE
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