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SUMMARY 

Facilities at Bandelier National Monument 
are not adequate to meet existing use 
levels. Increasing visitation threatens the 
monument's cultural and natural 
resources, affects the quality of the visitor 
experience, and highlights the inadequacy 
of the existing facilities. Insufficient staff 
and funds, the lack of baseline data on 
resource conditions, and resource 
degradation are issues at both the Frijoles 
Canyon unit and the separate Tsankawi 
unit. The protection of the cultural 
resources and the state's plans to widen 
the highway adjacent to Tsankawi (New 
Mexico Highway 4) are issues specific to 
Tsankawi. The action alternatives at both 
sites address the issues identified, but they 
are visitation-driven and not resource or 
goal oriented. A visitor experience / 
resource protection (VERP) study must be 
completed to determine the level of 
visitation that can be sustained by the 
monument resources so that the resources 
are preserved for posterity and a high­
quality visitor experience can be 
maintained. 

The preferred alternative for Frijoles 
Canyon addresses vehicular congestion in 
the canyon and on the mesa, the 
overcrowded visitor facilities in the 
canyon, and the lack of space for NPS staff 
and operations in the canyon. There would 
be a visitor contact station and parking 
area on the mesa top to provide 
orientation, information, and other visitor 
services. A visitor shuttle, boarded at the 
contact station, would operate during the 
peak season (currently April through 
October). A segment of the Frey Trail 
would be relocated to link with the new 
visitor contact station, and a new 
pedestrian trail would connect Juniper 
Campground loops and the contact station. 
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There would be no new construction in the 
canyon except handicap-accessible 
restrooms. The CCC buildings would be 
used for interpretation. Most maintenance 
and administrative services would be 
placed on the mesa top in new head­
quarters and maintenance buildings. 
Minimal maintenance, law enforcement, 
and security services would remain in the 
canyon, along with a few staff offices and 
some housing. 

Implementing this alternative would (1) 
help maintain the integrity of the CCC 
historic district because only changes in 
use are proposed, (2) possibly create some 
negative impacts on archeological 
resources, (3) permanently compact 7.22 
acres and temporarily disturb 6.51 acres of 
soils, vegetation, and wildlife habitat on 
the mesa top for structures, roads, and 
parking areas, (4) significantly reduce 
emissions and slightly improve the air 
quality in the canyon during the peak 
season, (5) reduce the noise level in the 
canyon, (6) improve visitor experiences by 
building a new visitor contact station, 
improving safety conditions, ending peak­
season vehicular congestion in the canyon, 
expanding the interpretive program, 
separating NPS operations and 
maintenance functions from visitors, and 
removing concessions from the monument, 
and (7) change the visitor experience by 
using a mandatory peak season shuttle. 

The no-action alternative for Frijoles 
Canyon, provided as a basis for assessing 
the impacts of the preferred alternative, 
would not cause significant changes in 
monument management or resolve the 
issues identified. 

Under alternative A, the preferred 
alternative for Tsankawi, a new visitor 
contact station and 30-car parking area 
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would be built. (The existing parking area 
will be removed by the state when NM 
Highway 4 is widened.) A staff n sidence 
and a trail between the contact sta :ion and 
the existing Tsankawi trail system would 
also be built. Two full-time ranger ; would 
be stationed at the site, and mana! ;ement 
emphasis would be on interpretati )n and 
protection of resources. 

Implementing this alternative wm; ld (1) 
improve NPS presence and thus n ·source 
protection, (2) improve the visitor 
experience, (3) permanently distur J 0.88 
acre and temporarily disturb up tc, 3.17 
acres of soil, vegetation, and wild] ife 
habitat for constructing the new f, cilities, 
(4) improve visitor safety by incre tsing 
sight distance at the parking area, and (5) 
make the visitor contact station ac :essible 
to visitors with disabilities. 

Alternative Bis the no-action alte1 native 
for Tsankawi. This alternative, als ) 
provided as a basis for assessing 1 he 
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impacts of the preferred alternative, would 
not significantly change monument 
management. The state will still widen the 
highway adjacent to Tsankawi and remove 
the parking area. A new parking area 
would be built in the southwest comer of 
the Tsankawi unit. The existing trail from 
the current parking area to the visitor 
contact station would be removed, and a 
new trail would extend southward from 
the contact station to the new parking 
area. The visitor contact station would 
continue its existing function. Summer 
interpretive walks and talks would 
continue, and no employee housing would 
be added. Accessibility for visitors with 
disabilities would remain as it is now. 

Implementing this alternative would (1) 
improve visitor safety (as in the preferred 
alternative) with the improved sight 
distance to enter and leave the parking 
area, but (2) would not mitigate impacts 
on the resources. 
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PURPOSE OF AND NEED FOR THE PLAN 

Bandelier National Monument does not 
have adequate facilities to meet existing 
use levels. These preferred development 
concept plans, when implemented, would 
provide appropriate resource protection 
and visitor services at Frijoles Canyon and 
the separate Tsankawi unit. 

MONUMENT PURPOSE 

Monument purpose and significance were 
discussed at length in the alternatives 
formulation conference conducted with 
monument staff, the planning team, 
regional office staff, and other federal, 
state, and local agencies. The following 
purpose and significance statements 
summarize the consensus opinion of the 
meeting participants. 

The purposes of the monument are to 

• preserve, protect, and manage the 
cultural and natural resources within 
naturally functioning ecosystems 

• provide the means and opportunity to 
study, understand, and enjoy the 
resources of the monument without 
unduly compromising the resources or 
ethnographic values 

• provide public education about the 
cultural heritage of the San Ildefonso, 
Cochiti, Santa Clara, and Jemez Indians, 
who are descendants of the Bandelier 
inhabitants. 

MONUMENT SIGNIFICANCE 

Bandelier National Monument is 
significant 
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• for its extraordinary combination of 
archeological, historic, ethnographic, 
geological, ecological, and wilderness 
values in a scenic landscape 

• for its high concentration and wide 
variety of well-preserved archeological 
sites 

• because the descendants of this 
prehistoric culture live in the area today 
and maintain their cultural ties to the 
past 

• because it provides outstanding natural 
and cultural research opportunities due 
to its relative integrity and high degree 
of resource protection 

• because its geologic features are part of 
the world-famous Jemez volcanic field 

• because this relatively small area 
supports many vegetation types and 
associated fauna due to its range of 
elevation and contains vital habitat for 
numerous threatened, endangered, and 
sensitive species 

• because it provides rare opportunities 
for visitors to experience an 
environment rich in archeological sites 
and wilderness values in a relatively 
unaltered and scenic landscape 

• because the monument's Civilian 
Conservation Corps (CCC) historic 
district, the largest concentration of 
CCC structures and furnishings in the 
national park system, retains a high 
level of integrity 
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MONUMENT OBJECTIVES 

The following management objecti res, 
identified in the monument's State; rzent for 
Management (NPS 1990), were con~ idered 
while developing these developmE nt 
concept plans: 

Provide long-term developmen1 plans. 
Address the issues of congestio: 1, 

circulation, parking, recreation, visitor 
services, maintenance needs, an j 
administrative/ office needs in 1 rijoles 
Canyon and at Tsankawi. 

Coordinate with local Indian 
communities, area landowners, and 
other agencies and individuals m issues 
of mutual concern. 

Provide facilities that are acces~ ible to 
special needs populations. 

Reduce visitor congestion at Fri joles 
Canyon. 

Enhance visitor understanding, 
appreciation, and enjoyment of 
monument resources. 

Prepare a cultural landscape sh Ldy for 
the resources and areas affectec by this 
plan. 

Define a management theme fo: the 
Tsankawi site that governs its 
development and use and that s 
compatible with the area's reso· rrces. 

Develop guidelines for land us• :, 
architecture, and landscape 
development at the monument. 

PRIMARY INTERPRETIVE THE; vfES 

Bandelier was occupied by ancest1 al 
Puebloans from approximately A.I 1. 1100 to 
1600; the empirical evidence of thi 3 

2 

occupation is represented by artifacts and 
archeological sites. 

While Adolph Bandelier was studying the 
ancestral Puebloans in the Rio Grande area 
in the late 1800s, he was shown the area 
by a Cochiti man, whose ancestors lived 
on the Pajarito Plateau. 

Volcanic and climatic forces shaped the 
monument landscape and left highly 
productive soils and varied topography 
that is conducive to a diversity of plants 
and animals, to agriculture, and to human 
habitation. 

The interaction of natural processes and 
human activities has shaped, and 
continues to shape, the monument 
environment. 

Present-day Pueblo communities retain a 
continuing traditional relationship to the 
monument. 

Pueblo people actively use certain areas 
within the monument for a wide variety of 
traditional practices. 

Present-day Pueblo people have 
maintained distinctive cultural identities 
while participating in today's world. 

The prehistoric Pueblo people were 
influenced by their natural environment 
and altered the natural environment 
through their use of the resources. 

• The natural features of the Bandelier 
area (e.g., soft tuff, water, trees, and 
mild climate) enabled prehistoric Pueblo 
communities to develop and sustain the 
lifestyles of the people. 

• Prehistoric communities may have 
exhausted the resources of their area 
and, as a result, relocated east to the 
Rio Grande valley. 
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• The monument is one settlement area 
on the migration route of the prehistoric 
Pueblo peoples, culminating in the 
present-day Rio Grande Pueblos. 

Preserving the resources enables the Park 
Service to tell the stories associated with 
the prehistoric, historic, and contemporary 
cultures and provide the public 
opportunities to learn more. 

It is important to preserve cultural 
resources because they are nomenewable, 
important to living people, and inform us 
about our heritage. 

Parks are islands of relative stability 
embedded in larger landscapes, and parks 
are affected by external land use changes. 

The Bandeliei National Monument Civilian 
Conservation Corps Historic District 
demonstrates NPS design values. 

ISSUES 

The issues at Frijoles Canyon/Mesa and 
Tsankawi stem from increased visitation 
and congestion. Increasing use threatens 
the monument's cultural and natural 
resources, affects the quality of the visitor 
experience, and highlights the inadequacy 
of the existing facilities. 

Increasing visitation, lack of adequate staff 
and funds for site protection, lack of 
baseline resource condition data, and 
resource degradation are issues at both the 
Frijoles Canyon and Tsankawi sites. 
Resource sensitivities, the rate of resource 
degradation, desired visitor experiences, 
and management factors help determine 
visitor capacity. The ability of the Frijoles 
Canyon and Tsankawi resources to 
withstand visitor use is not known. The 
optimum sustainable visitation level of the 
resources must be determined to protect 
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them from the detrimental impacts of 
overuse. 

Frijoles Canyon/Mesa 

Issues 

Inadequate Visitor Facilities. The 
museum, auditorium, and interpretive 
facilities are inadequate to appropriately 
serve visitors during peak periods, which 
detracts from the quality of the visitor 
experience. Existing parking in the canyon 
area is not adequate. Backups periodically 
occur that force cars to line up at the 
monument entrance on the mesa and on 
New Mexico Highway 4 (NM 4). This 
situation is inconvenient and threatens the 
safety of the visitors. Facilities are not 
universally accessible. 

Inadequate NPS Facilities. The 
maintenance and headquarters/ 
administrative facilities for the monument 
are in the CCC historic district in Frijoles 
Canyon and are too small to serve current 
needs. Although some maintenance 
functions may need to remain in the 
canyon for operational efficiency, others do 
not. Space for offices, general maintenance 
work, vehicle storage, tool storage, and 
materials storage is extremely limited. 

Modem Use and Space Allocation. 
Interior building space in the canyon is at 
full use, and during the peak season 
visitor demand for many services exceeds 
the space available to provide these 
services. 

Utility Service Capacity. Utility services 
in the canyon often operate at peak 
capacity, especially the sanitary sewage 
treatment and telephone service. Some 
facilities, such as the water storage tank on 
the mesa, need to be replaced. Sewage 
treatment capacity has been expanded, and 
at this time the capacity of existing 
treatment lagoons has been maximized at 
5% over the average visitation level of the 
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last five years. The expansion of se: vices 
and facilities in the canyon is canst :ained 
by the sanitary sewage treatment c; lpacity 
shortage. 

Tsankawi 

Issues at Tsankawi concern the cul1 ural 
resources. This site is unexcavated md not 
yet fully inventoried by archeologi: .ts. 
Nonetheless, Tsankawi is open to t 1e 
public and therefore at risk from v sitor 
use and relic hunters. Ancient Indi m trails, 
eroded in the soft rock, still exist; t 1ey 
have been eroded even more by present­
day visitors. Modern visitors have :1.lso 
created other trails, more deeply e1 oded 
than the trails of the ancient ones, md 
have degraded the resource. 

The state highway department is 
considering four new highway rou ~es to 
link Los Alamos with Albuquerqrn • more 
directly. All four would pass betw1 ~en the 
main monument and the Tsankaw' unit. 
One route would abut the southen L border 
of Tsankawi. Because NM 4 alread r forms 
the northern and western borders , >f 
Tsankawi, selecting this option wo 1ld 
place highways on three sides of 1 ;;ankawi 
and visually intrude on its souther 11 

viewshed. 

No guiding management philosop lY 

directs the operation of Tsankawi. 
Development has been accomplish ~d 
without the benefit of an overall pan or 
goal, and the existing facilities are 
inadequate for their intended puq: oses. 
Facilities consist of unpaved roads de 
parking, a small substandard visitl ,r 
contact station, and three portable toilets 
with permanent plumbing. These J actors 
result in a poor-quality visitor exp ~rience. 

Visitor Safety. Short sight distarn es and 
heavy commuter traffic threaten tl e safety 
of those entering and exiting the F arking 
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lot at NM 4. Trails on the site pose some 
risks due to their locations, slopes, narrow 
widths, and the physical effort required to 
use them. 

Resource Protection. The effects of relic 
hunting, unauthorized artifact removal, 
vandalism, graffiti, and pedestrian traffic 
and its resulting erosion of the soft rock 
( called tuff) are clear in the pueblo sites 
and petroglyph areas. These are major 
resource protection problems. The 
archeological resources have not been fully 
surveyed and inventoried, placing the • 
resource information at risk of being lost 
and making it difficult to determine the 
severity and rate of erosion. Baseline 
resource data and monitoring systems are 
needed for proper resource protection and 
management. 

RELATED PLANS AND STUDIES 

The National Park Service has developed 
numerous plans and public documents 
that address the management of Bandelier 
National Monument. 

The current Resource Management Plan and 
Environmental Assessment (NPS 1988c) was 
completed in 1988 and approved in 1989. 
This plan is currently being revised and 
updated. The plan identified the status of 
natural and cultural resources, current 
program and needs, and annual project 
priorities. 

The Final Master Plan for Bandelier 
National Monument (NPS 1976b), 
approved in 1977, identified broad 
objectives for the area. These objectives 
emphasized reducing detrimental effects 
on the monument's resources and 
provided for development consistent with 
NPS policies, guidelines, and the intent of 
the enabling legislation. This development 
concept plan is the next major planning 
document after the 1977 Master Plan and 
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follows the direction established in more 
recent documents, specifically the Statement 
for Management (NPS 1990) 

The Historic Structures Report (NPS 1988b) 
assessed the CCC historic district and 
made recommendations for preserving the 
structures within the district. 

The current Statement for Management was 
completed and approved in 1990. It 
identifies the concerns and issues 
confronting the monument, evaluates the 
monument's condition and management 
practices, and serves as a basis for future 
planning and research. 

The latest Interpretive Prospectus for the 
monument was completed and approved 
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Related Plans and Studies 

in 1992. This document prescribes how the 
story of the monument and its resources 
will be told, including the content and 
placement of exhibits, waysides, 
audiovisual programs, publications, and 
personal services. 

The Housing Management Plan for the 
monument was completed and approved 
in 1993. It assesses the quantity and 
condition of monument housing, reviews 
the need for such housing within the 
monument, presents an overview of the 
local housing market, and gives a strategy 
for providing housing for the monument 
staff. 



DESCRIJ 'TION OF THE MONUMENT 

SIZE AND LOCATION 

Bandelier National Monument (32, 737 
acres) is on the Pajarito Plateau of the 
Jemez Mountains in north-central \Jew 
Mexico. The monument is approxi nately 
90 miles north of Albuquerque, 45 miles 
northwest of Santa Fe, and 12 milt s south 
of Los Alamos (see Location and , 'icinity 
maps). 

The monument is in three countie: .: Los 
Alamos, Sandoval, and Santa Fe. I : is 
bordered by Santa Fe National Foi est on 
the west, Los Alamos National La1 >oratory 
on the north and east, a large priv :1te 
ranch (known as Baca Location N11mber 1) 
on the northwest, and the Canada de 
Cochiti Grant on the south. 

The 826-acre Tsankawi unit is 12 1 :tlles 
northeast of the main Bandelier w 1it and 
abuts the Los Alamos National La Joratory 
on the north and west and San Ild efonso 
Pueblo land on the south and east 

Los Alamos (10 miles from the me nument 
entrance) is the largest nearby con ununity, 
with a 1990 population of 11,830 I eople. 
The town of White Rock is _about: I n:tlles 
northeast of Bandelier and had a '. 990 
population of 6,285. Both commur ities are 
primarily residential neighborhorn ls for the 
Department of Energy's Los Alam JS 
National Laboratory. Primary acn ss to the 
towns is provided by New Mexicc , 
Highways 502 and 4 and U.S. Rm: te 285. 

The U.S. Forest Service administe1 ed 
Bandelier's original 22,352 acres fr Jm 1916 
until the National Park Service asi urned 
jurisdiction over the monument ir 1932. 
The monument has grown in several 
stages to its current size of 32,737 acres. 
Congress authorized an additiona 4,234 
acres of the Canada de Cochiti Gr mt for 
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addition to the monument in 1976, but that 
acreage currently remains outside NPS 
control. 

EXISTING DEVELOPMENT 

Frijoles Canyon 

The Frijoles Canyon developed area (see 
Frijoles Canyon/Mesa Existing Conditions 
map) includes most of the monument 
facilities, including administrative offices, 
visitor center, maintenance facilities, and 
employee housing. Frijoles Canyon is at 
the end of the monument entrance road, 
which extends from NM 4 to the canyon. 
Most NPS facilities were built by the 
Civilian Conservation Corps (CCC) 
between 1934 and 1941 and are generally 
structurally sound but in fair to poor 
condition. Site erosion control measures 
need to be completed. 

The CCC structures were built to conform 
to and complement the topography. This 
enhances their appeal but makes it difficult 
to meet universal accessibility require­
ments. Recent modifications were made to 
improve accessibility for the mobility 
impaired. There is a curb cut near the 
visitor center with a ramp from the 
parking lot level to the walk level. Another 
ramp connects the walk level with the 
visitor center floor level. Once inside, one 
can talk to the ranger or buy a book, but 
the exhibits are two steps up from the 
lobby. A temporary ramp is provided to 
the exhibit area, but it is too steep to meet 
access requirements. 

The restrooms, audiovisual presentation 
room, concession facilities (both food and 
gifts), and most of the administration area 
remain inaccessible due to level changes 
and narrow entrances. 
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DESCRIPTION OF 11-fE MONUME:'\IT 

Architectural Style. All canyon st -uctures 
are built in the southwestern Pueblo 
Revival style. They incorporate ch; lracter­
istic design elements, including ha :tered 
stone walls, vigas, portals, parapet• 'Oofs, 
canales, and changes in elevation tc, con­
form to the local topography. Stru :tures 
are linked together with masonry Nalls, 
portalled patios, and terraced cow tyards. 
The use of local materials (stone,, rood, 
and mud plaster) and indigenous and­
scape elements (flagstone walks, v ~geta­
tion, and rock outcroppings) links the 
structures harmoniously with the. 1atural 
setting. 

Access. There are two ways into : <rijoles 
Canyon from the mesa development area. 
One is down the Frey Trail, a stee ) 1.5-
mile footpath that goes from JuniJ er 
Campground to the headquarters irea. 
Most visitors prefer to drive into t h.e 
canyon on the two-lane road built by the 
Civilian Conservation Corps in 19 ~3, their 
first construction project at the me nument. 

Parking. The main parking lot is in the 
canyon at the end of the entrance road. 
The lot consists of a central island with 
parking on two sides, additional I arking 
along the outer edge on all four sides, and 
buildings along three sides of the lot. The 
island parking spaces and the ove ·sized 
vehicle space on the eastern edge :ire not 
part of the original design. 

During the busy summer season t 1e staff 
car pool, hike, and bicycle from tl e mesa 
to the canyon and park at the stal le. 
Additional visitor cars are squeezi id into 
parking spaces in the picnic area. Long­
term parking for backcountry use: s is 
provided in the backpackers' parking lot 
on the south side of the creek. Th, !Te are 
120 canyon parking spaces availal 1le, 
including the spaces in the backp, ckers' 
parking lot. 
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Visitor Center. Interpretive functions are 
in the visitor center (building no. 2). This 
CCC structure was built in three phases 
and consists of the original museum, the 
original administrative building, and the 
lobby between them (see Frijoles Canyon 
Existing Historic District Building Uses 
map). In the mid 1970s the museum was 
expanded to provide an additional exhibit 
room. Insect pests, environmental control 
problems, and a lack of security threaten 
the artifacts displayed. Inadequate space 
hampers all the visitor center functions -
sales, information and reception, exhibits, 
audiovisual presentations, and staff offices. 

Administration. The administrative offices 
are in the former dining room, kitchen, 
and lunchroom of the former Frijoles 
Canyon Lodge (no. 15). The kitchen and 
lunchroom were partitioned into offices 
after the equipment was removed. An 
employee dormitory, just behind the lodge 
dining room (no. 16), was connected to 
this structure in 1968 by building a 
winterized roof over the dining terrace. 
Later a terrace at the rear of the dormitory 
was enclosed to provide additional office 
space. Even with that expansion and the 
conversion of the lodge operator's house 
(no. 18) and three of the lodge cabin 
groups (nos. 23, 24, and 27) into offices, 
space for monument administrative 
functions is still not adequate. 

On the southeast side of the administration 
building is the former service area for the 
former Frijoles Canyon Lodge - a walled 
compound containing three buildings. Two 
of the buildings, the carpentry building 
(no. 12) and oil and gas house (no. 14), are 
now being used for storage. Building 12 is 
also used as a library. The third, a garage 
(no. 13), has been adapted as an employee 
recreation center. 

Concessions. All food service and gift 
sales are in the former lobby and sales 
room of the former Frijoles Canyon Lodge 
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(no. 17). The food and gift shop functions 
occupy two separate floor levels. Access is 
from the main courtyard into the snack 
shop, and from there by stairs to the 
connected gift shop sales area. The gift 
shop can also be entered from a more 
private walled courtyard that leads to the 
staff housing area. Neither entrance is 
accessible for the mobility impaired. The 
sales space is adequate, but crowded 
displays obscure the architectural features 
of this room, which is one of the original 
public rooms in the canyon. The snack bar, 
which includes a lunch grill, is undersized 
and inefficiently arranged to meet the 
needs of monument visitors during busy 
periods. 

Public Restroom. Building 9, at the south 
end of the visitor center, is the only public 
restroom on the northeast side of the 
creek. It is too small for the number of 
visitors, and it is not accessible to the 
mobility impaired. 

Housing. Staff housing in the Frijoles 
Canyon historic district includes four stone 
residences (nos. 7, 8, 11, and 32), a ranger 
dormitory (no. 10), and three historic lodge 
cabins (nos. 19, 20, and 28). A small round 
building known as the kiva (no. 21), 
originally a restroom and linen storage 
building for the cabins, is now used as a 
laundry room, storage area for residents, 
and monument herbarium. Although four 
of the former lodge cabin groups now 
serve as seasonal employee housing, more 
seasonal employee housing is needed. 

The White Rock staff housing area, south 
of the historic district, supplements the 
CCC cabin housing in the canyon. This 
area includes a combination of nonperma­
nent mobile homes, modular structures, 
and manufactured housing. The area and 
buildings are in poor condition, are not 
visually appealing, and are not historically 
significant. Monument managers have long 
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Existing Development 

intended to remove the White Rock 
housing facilities and restore the site. 

Maintenance. The walled maintenance 
compound contains four buildings. 
Building 3, built in 1939, is a warehouse 
converted to offices. The carpentry shop 
(no. 4) and the gas and oil house (no. 5) 
retain their historic uses. The equipment 
shed (no. 6) was originally a garage and is 
now a storage building for lumber, search 
and rescue, and fire management equip­
ment. The maintenance facility is adjacent 
to the visitor use area and is too small, 
making operations difficult there. Another 
structure, the powerhouse (no. 22), is just 
outside the maintenance area. This build­
ing originally housed a generator for the 
monument's electricity, but it now encloses 
a transformer because the monument is on 
commercial electric service. 

Other Visitor Facilities. Southwest of 
Frijoles Creek is a picnic area that also 
serves as an overflow parking area for 
about 24 cars during peak-use periods. To 
the east is a 36-car parking lot, which 
serves backpackers and visitors during 
peak-use periods. The area occupied by the 
picnic grounds and the backpackers' park­
ing lot was originally built as a camp­
ground. The creation of the backpackers' 
parking lot obliterated 12 campsites. 

There are restrooms (no. 1) in the picnic 
area. This building was the first permanent 
building constructed by the Civilian 
Conservation Corps in the canyon. The 
structure is partially banked into the 
hillside and contains the elements of 
architectural style that were adopted in 
constructing the other CCC buildings, such 
as battered stone walls, flat roofs 
surrounded by parapets, vigas and latias, 
heavy timber lintels, and the interplay of 
masses and voids. 

Horse Stable and Corral. The stable (no. 
25) shelters the horses used in monument 
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operations. These structures are co lsidered 
adequate for monument use. 

Frijoles Mesa 

Entrance Station. The entrance st, tion 
(no. 26), one of the original CCC b 1ildings, 
is on the monument's two-lane ent :ance 
road, 300 feet from NM 4. A range r is 
stationed there during peak period;; to 
collect entrance fees and control tr; tffic. 
During the busy summer season tl e 
canyon parking fills quickly, and a :ldi­
tional vehicles must wait until spa, :e 
becomes available in the canyon. i few of 
the waiting cars are accommodate< l on the 
entrance road in the canyon and al the 
entrance station. Only about eight :ars can 
wait at the entrance station at one time; 
during extremely busy periods, ad :litional 
cars must line up on NM 4, creatir g a 
safety hazard. 

Campground/Amphitheater. JuniJ >er 
Campground is on the mesa near 1 he 
entrance station and has 94 camps: tes, 
including tables, fireplaces, a dum: > 
station, toilets, and water taps. ThE 250-
seat outdoor amphitheater was bu: lt in 
1974 on the site of a former CCC c uarry. 

Staff Housing Area. Staff housin~ . is on 
the mesa near the campground an, l the 
Frey Trail and in the canyon histrn ic 
district. The mesa housing units a1 e per­
manent structures of mixed architE ctural 
styles and are not compatible with the 
architectural style of the monumer t. The 
houses are not visible to the publi, from 
the main road, but they can be see t1 from 
the Frey Trail and the campgrourn l. 

Fire Lookout. The fire lookout sh, tion 
with its attached quarters (no. 30) was an 
early part of the CCC development. In 
1956 a small concrete block additi< ,n was 
built containing a kitchen and ab, throom. 
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This building also houses the monument's 
major communication systems. 

Tsankawi 

Few visitor facilities are available at 
Tsankawi. There is a small dirt parking lot 
(little more than a pulloff) for about 20 
cars within the right-of-way of NM 4 at 
East Jemez Road. When staffed, a small 
building with a covered patio and a small 
office serves as the visitor contact point. 
Behind the visitor contact building there is 
a trailer pad for a temporary volunteer 
residence and portable toilets that flush to 
a septic tank. 

VISITOR USE 

Current Visitor Use 

During 1991 Bandelier National Monument 
averaged nearly 950 recreation visits (an 
entry by one person for any part of a day 
for recreation) per day. January had the 
lowest use, with approximately 200 recre­
ation visits per day, and July had the 
highest use, averaging almost 1,590 recrea­
tion visits per day. Nearly all visitors use 
the canyon visitor center and restroom, 
which results in a very crowded visitor 
center on busy days. 

Parking is currently the critical factor 
limiting visitor use. On an average day 340 
vehicles enter the monument, with an 
average of 2.8 persons in each vehicle. The 
120-space parking capacity is often 
exceeded during the summer and other 
peak seasons. When the canyon parking 
lots are full, visitor vehicles must wait at 
the head of the canyon parking lot and at 
the entrance on top of the mesa. As one 
vehicle exits, another is allowed into the 
monument. The average length of stay for 
monument visitors is two hours and 45 
minutes, which means that the daily 

1 
l 



optimum turnover rate for parking spaces 
is 3.6 times. 

During the last decade the staffing level 
has been insufficient to meet visitation 
demands, forcing interpretive services and 
other monument programs to rely heavily 
on volunteers. 

Future Visitor Use 

Current projections indicate that visitor use 
will average between 1,325 to 1,600 
recreational visits per day during the year 
2003 - an increase of 325 to 600 per day. 
At that rate, average daily visitation 
during the peak months of summer could 
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Visitor Use 

range between 1,950 to 2,250 recreational 
visits per day. This assumes no variations 
in visitor use levels throughout the week. 
However, typically weekends have higher 
levels of visitation than weekdays. By the 
year 2003, visitation could double. 

The resource capacities of Frijoles Canyon 
and Tsankawi are unknown. It is necessary 
to determine the optimum sustainable 
visitation levels of the resources to protect 
them from the detrimental impacts of 
overuse. 

More information about future visitor use 
projections is in the "Visitor Use" section of 
the "Affected Environment." 



THE ALTER~ ATIVES FOR FRIJOLES CANYON 

Several alternatives were consider1 !d for 
Frijoles Canyon. Through discussi1 m and 
the planning review process, the a lterna­
tives were pared down to only tw J distinct 
and feasible options. Alternative 1 is the 
preferred alternative. It would ins1 itute a 
mandatory shuttle bus during the peak 
season, leave interpretation in the :::anyon, 
and relocate administration and rr ainte­
nance to two sites on the mesa toJ . Juniper 
Campground would be reduced b r about 
10 campsites. Alternative 2 is a r_o -action 
alternative in which existing cond: tions 
would continue with all NPS facil ties and 
functions remaining in the canyon 

No changes would occur to either the 
amphitheater or the boneyard on 1 he mesa. 

ALTERNATIVE 1- PREFERREI> 
ALTERNATIVE- MESA-TOP, 1 'ISITOR 
HEADQUARTERS, AND 
MAINTENANCE FACILITIES 

Summary 

This alternative addresses vehiculi 1r 
congestion, visitor center crowdin: ;, 
inadequate administrative and 
maintenance space, and the uncles Lrable 
mixing of operational and visitor i tctivi.ties. 
A visitor shuttle would be in oper :ition 
during the peak season (currently April 
through October). No new constn ction 
would occur in the canyon except for 
handicap-accessible restrooms. Th! CCC 
buildings in the canyon would be used for 
interpretation, and the visitor con1 act 
station on the mesa top would pn 1vide 
orientation, information, and othe • visitor 
services. A segment of the Frey T1 ail 
would be relocated to link with tr e new 
visitor contact station, and a new 
pedestrian trail would connect Jur iper 
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Campground loops with the visitor contact 
station. 

Most maintenance and administrative 
services would be removed from the 
canyon and placed on the mesa top. 
Minimal maintenance, law enforcement, 
and security services would remain in the 
canyon, along with some staff offices and 
some housing. 

General Development 

Shuttle and Visitor Parking. A universal­
ly accessible, concessioner-operated shuttle 
service (including lifts) would be manda­
tory during the peak visitation season 
(currently April through October). At other 
times visitors would be able to drive into 
the canyon and park there. Some fees 
would be charged to cover entrance and/ 
or use. Commercial tour buses would not 
be allowed in the canyon but would park 
on the mesa. Tour bus visitors would take 
the shuttle to the canyon. As future 
demand dictates, the operational period of 
the shuttle, and therefore of the visitor 
parking lot on the mesa (described below), 
could vary to relieve congestion in the 
canyon and allow for regulation of visita­
tion. Visitors would board the shuttle at 
the visitor contact station, which would be 
near the intersection of the main entrance 
road and the campground/ employee 
housing access road. 

Shuttle buses would use clean-burning 
fuels such as propane, natural gas, or 
electric power. No diesel engine vehicles 
would be allowed in the canyon except for 
deliveries, garbage pickup, and mainte­
nance activities. At night the shuttle buses 
would be parked at the monumen~ mainte-
nance facility. • 

I 
I 

I 
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Alternative 1 - Prefe"ed Alternative - Mesa-top, Visitor Headquarters, and Maintenance Facilities 

The 9-acre visitor parking area would be 
constructed northwest of the entrance 
road, set back 100 feet from NM 4 and 
adjacent monument roads and 250 feet 
from Juniper Campground loop A. These 
setbacks would reduce visual and noise 
impacts for campers, administrative office 
personnel, and visitors. The 9-acre site 
would allow a low-density parking design, 
further reducing the visual impact of the 
parking lot pavement. Large parking lot 
islands would retain many existing 
ponderosa and pinon pines to provide 
shade and screening. The low-density 
parking design would visually break up 
the large pavement area and allow grade 
changes to be made in the islands rather 
than in parking areas. A new exit-only 
road, about 700 feet northwest of the 
entrance road on NM 4, would be con­
structed for visitor use during the peak 
season and year-round use by those 
visiting the headquarters. • 

The parking lot design would include 
storm.water retention basins or other 
structures designed to capture the initial 
stormwater runoff from the parking areas, 
which might contain high concentrations 
of contaminants (gasoline, oil, and 
antifreeze). 

The visitor parking area could ultimately 
accommodate 260 visitor cars, RVs, and 
buses. The visitor parking area construc­
tion would be phased and would not 
exceed 160 spaces until a visitor 
experience/resource protection study is 
completed and it is demonstrated that the 
monument could accommodate a higher 
visitation level. Headquarters parking 
would include another 10 visitor spaces 
and 25 staff spaces. 

Entrance Station. The existing entrance 
road and entrance station would be 
maintained. During the peak season, 
monument entry fees would be collected at 
the contact station/ shuttle bus pay point. 
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During nonpeak periods, fees would be 
collected at the entrance station. 

Camping. Juniper Campground would be 
reduced by about 10 campsites to reduce 
the number of campers (density) and 
improve the camping experience. The 
campsites would be removed near where 
campground loops A and B come together. 

Visitor Contact Station. A new, combined 
visitor contact station and shuttle bus 
station would be constructed near the 
intersection of the main entrance road and 
the campground/ employee housing access 
road, at the southwest comer of the new 
visitor parking lot on the mesa (see Frijoles 
Canyon, Preferred Alternative - Mesa-top 
Visitor Contact Station, Headquarters, and 
Maintenance Facility Site Plan). During the 
peak season, all visitors would park their 
cars in the mesa parking lot and be 
directed to the visitor contact station 
where they would pay the entrance fee, 
get information and orientation, see the 
monument's audiovisual programs, and 
board the shuttle, walk to the canyon, or 
take the Tyuonyi overlook trail. 

The contact station staff would suggest 
ways to structure visits to fulfill the 
desired visitor experience, including 
information about Tsankawi. Exhibits 
would help provide this information, and 
displays would explain the shuttle system 
and the purpose for using it. A theater 
with a sloped floor and fixed seating for 75 
to 100 visitors would be part of this 
facility, along with accessible restrooms. 
Various programs could be shown in the 
theater, but it would primarily be for the 
introductory audiovisual show. 

The visitor contact station would also 
serve as the trailhead for the Frey Trail, 
Tyuonyi overlook trail, and a new trail/ 
walkway along the existing campground 
access road, which would provide pedes­
trian access between the campgrounds, the 



THE ALTERNATIVES FOR FRIJOLES CANYON 

Tyuonyi overlook trail, and the vi :;itor 
contact station. 

An existing segment of the Frey l rail, 
from the new maintenance site to the 
oversized vehicle parking lot, w01 tld be 
relocated to connect the trail to tl, e visitor 
contact station. The relocated segi t1ent 
would go from the visitor contact station 
to the southeast and would pass 1 -ast of 
the housing and maintenance ar ~as. 
Existing topography and vegetatit m would 
screen the trail from the housing, 
maintenance, and lagoon areas. T le 
existing segment of the trail woul :l no 
longer be necessary and would b1 • obliter­
ated and revegetated with native 5pecies. 

Interpretation. All interpretive fr cilities 
except the theater would be in th, : CCC 
historic district facilities. Interpret :1tion 
would be extended into building~ 12, 13, 
14, 15, 16, and 17 plus the existini; visitor 
center (building no. 2). The interpretive 
program would be expanded to F resent in 
detail the stories of the area's occ1 tpation 
by the ancestral Puebloans of the Rio 
Grande, their survival and evolut on into 
today's local Pueblo communities, and the 
Pueblos' continuing relationships with 
Bandelier. 

New exhibits would describe the llatural 
forces that created the landscape , md how 
natural processes and human acti rities 
have interacted there, how the sit ! evolved 
into a national monument, the stc ry of the 
CCC historic district facilities, anc _ monu­
ment management activities. Inte1 pretation 
staff offices and workspace and ti te 
cooperating association sales area would 
also be provided in the CCC buil1 lings. 

A visitor experience sequence wo 1ld be 
developed for the canyon - to id entify the 
best location for the shuttle bus d ropoff, 
satisfy visitors' needs for basic inJ orrnation, 
prevent visitor confusion, and disperse 
visitors throughout the monument (to 

20 

avoid congestion and degradation of the 
visitor experience and the resources). 

Concessions. The food and gift shop 
concessions would be removed from the 
monument; these services would be 
provided nearby in Los Alamos and White 
Rock. This proposal is consistent with the 
1965 Concessions Policy Act (16 USC 20 et 
seq.), which provides legislative direction 
with respect to NPS management of the 
concessions program. 

Food, lodging, gasoline, gift shops, and 
other services are available locally, on the 
major routes to the monument. The gift 
and food concessions at Bandelier offer 
products and services already available 
nearby or at local Pueblos. Visitors can use 
those services either before or after their 
monument experience. 

Headquarters and Maintenance. A new 
monument headquarters building would 
be constructed on the northwest side of the 
shuttle parking area and about 200 feet 
from the nearest point of campground 
loop A This facility would include offices 
for all monument divisions including 
resource management. Some small satellite 
offices would also be provided in the 
canyon and the new maintenance area for 
greater efficiency of those operations. The 
headquarters building would be about 
15,000 square feet. Ten parking spaces 
would be provided in front of the new 
headquarters building for those doing 
business there. 

A maintenance facility, including all 
maintenance divisions, emergency vehicle 
facilities, some small offices, and the 
storage boneyard, would be on the mesa 
northwest of the sewage lagoons and 
southeast of the mesa staff housing. The 
buildings would be designed to reduce or 
mitigate wilderness viewshed impacts by 
using such measures as dispersing the 
various buildings within the development 
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Alternative 1 - Preferred Alternative - Mesa-top, Visitor Headquarters, and Maintenance Facilities 

area to visually reduce their mass, siting 
them in a low area, setting the floor 
elevation as low as possible, building them 
into the slope to the greatest extent 
possible, orienting windows away from the 
wilderness area to reduce reflections there, 
using building materials and colors that 
are compatible with the development area, 
planting vegetative screening, and 
minimizing tree removals. 

Wastewater Treatment. Bandelier has two 
independent sewage lagoon systems. The 
mesa system, south of the mesa housing 
area, is currently operating at its capacity. 
This lagoon system is surrounded by 
archeological sites, and the general area 
around the lagoons is the only site 
available for the new maintenance facility 
described in this preferred alternative. 

The lower lagoon system, south of the 
entrance road, was expanded onto neigh­
boring DOE land in 1993. That expansion 
used all the available land in that area. 
This system treats the wastewater from 
Frijoles Canyon and currently has an 
excess capacity. Most wastewater treat­
ment demand now originates in Frijoles 
Canyon. However, implementing the 
preferred alternative would require all 
visitors to stop at the proposed visitor 
contact station on the mesa before entering 
the canyon, transferring most of the waste­
water treatment demand on the smaller 
mesa system. 

The preliminary engineering analysis of 
wastewater treatment systems considered 
an existing and a high visitation scenario. 
The existing scenario is predicated on the 
current 422,000 annual visitors. The high 
visitation scenario assumes 500,000 annual 
visitors (the projected visitation for the 
year 2000; see the "Visitor Use" section in 
the "Affected Environment"). In both 
scenarios all variables except the number 
of visitors remained the same, including 
employee housing location and 
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monumentwide water conservation 
measures. (The park staff and planning 
team consider 500,000 annual visitors to 
exceed the capabilities of the staff, 
facilities, and resources to serve the public 
without sustaining significant damage to 
the resources and degrading the visitor 
experience.) 

The analysis found that the existing 
demand level (422,000 annual visitors) will 
exceed the capability of the mesa lagoon 
system if the preferred alternative is 
implemented. It also confirmed that the 
lower lagoon system has excess capacity, 
and that the capacity of the lower system 
and the mesa system combined would be 
more than adequate to treat the waste­
water generated from the existing level of 
visitation. The same finding was reached 
for the high visitation scenario with 
500,000 annual visitors. 

The monument staff should identify the 
desirable visitation level to preserve the 
resources and the visitor experience. 
Because this visitation level has not been 
determined, the National Park Service 
should assume the high visitation scenario 
and increase the mesa lagoon system 
capacity to serve 500,000 visitors. 

Three options for increasing the capacity of 
the mesa lagoon system follow. 

1. A new lagoon could be constructed to 
increase capacity, but this would create 
a new visual intrusion and would 
impact other development and archeo­
logical sites. Development would have 
to be done at a third site. None of these 
outcomes is favored by the staff at the 
monument or the NPS regional office. 

Resources potentially affected: A new 
lagoon would create a new visual 
intrusion and would disturb about 1.3 
acres of vegetation and soil, potentially 
impacting development and 
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archeological sites as well as tl reatened 
and endangered species. 

2. An evapotranspiration bed cot: ld be 
constructed instead of a lagoor and 
would have to be built at a thi :d 
treatment site. It would provide 
treatment equal to or better b, .n a 
lagoon. 

Resources potentially affected: TI is system 
would be less visually obtrus:h e than 
the lagoon option because it w )uld be 
covered with wetland vegetatii m 
instead of being an open wate1 surface. 
This system would disturb abc ut 1.8 
acres of native vegetation and mil. It 
would potentially impact arc."lc 'Ological 
sites and could potentially intr )duce 
exotic emergent plants into the semiarid 
pi.non-juniper environment of • he 
monument. 

3. Connecting the two existing la ;oon 
systems by piping would cornl ,ine their 
capacities, effectively enlargin~ the 
mesa system and still having t 1e 
capacity to treat all the waste1'\ ater 
generated under the high visit ttion 
scenario. 

Resources potentially affected: Pi1 ,ing 
location would use the existin1; 
roadway disturbed area for ab mt 7,200 
linear feet, but new disturbanc ~ to 
vegetation and soil would be required 
for about 2,600 linear feet (abo .it 1.8 
acres) of pipeline outside the r Jadway 
(see previous Frijoles Canyon/ Mesa 
Existing Conditions map). Arc 1eological 
sites and threatened and enda1 tgered 
species could also be affected. 

An intense conservation program should 
be implemented to reduce water :on­
sumption regardless of the optior chosen. 
The installation of water-conser.i r1g toilets 
already underway would continue and 
would include the installation of ,ow-flow 
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fixtures of all kinds, not just toilets. 
Composting toilets could be installed 
where possible, as well as a gray water 
reuse system. 

Any of the above options would treat and 
dispose of wastewater generated in the 
monument. Additional options that would 
provide satisfactory treatment are also 
possible. Because the overall effect on the 
monument environment is such a strong 
consideration, a value analysis should be 
undertaken by the park, region, and 
Denver Service Center to determine the 
most appropriate alternative. Value 
analysis is a method applied by a diverse 
group of participants to identify functional 
alterative solutions to a problem. The 
alternatives are then compared and ranked 
according to selected criteria (e.g., resource 
impact, routine maintenance required, and 
life-cycle costs), which are then weighted 
by the group in terms of their importance 
to the specific project. 

Because the most appropriate alternative 
cannot be determined until the design 
phase value analysis is completed, consul­
tation with appropriate agencies (the state 
historic preservation office, the U.S. Fish 
and Wildlife Service, etc.) would be 
conducted to determine what mitigation is 
required for impacts from the wastewater 
system to cultural and natural resources. 

Until the value analysis is completed and 
the design concept is determined, this plan 
will assume option 3 above solely for the 
purpose of estimating development costs. 
This option includes a lift station, piping, 
trenching, and roadway patching. The cost 
estimate could change when the actual 
design concept is determined. 

Water. Domestic water is supplied to the 
park by the Department of Energy (DOE) 
at Los Alamos. There is no capacity 
problem for this supply. 
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Electricity. Monument electricity is 
supplied by the Department of Energy at 
Los Alamos. There is no capacity problem 
for this supply. 

Natural Gas. Natural gas is supplied to 
the monument by the Department of 
Energy at Los Alamos. There is no 
capacity problem for this supply. 

Telephone. Monument telephone service 
is provided mainly by U.S. West. Only the 
FTS-2000 service is supplied by AT&T. The 
existing 41-line telephone system is now 
full and has no expansion room. 

New telephone service will be required to 
provide the 60 office and 33 residential 
telephones the monument estimates are 
needed. U.S. West Communications service 
to the Department of Energy and the 
monument is carried on poles (aerial lines) 
from White Rock. The new service would 
be carried on those same poles to a feeder 
box, requiring no new easement, ground 
disturbance, or poles. From the feeder box, 
telephone service would be extended along 
existing roadways to the canyon and mesa 
facilities. 

Picnic Facilities. A universally accessible 
picnic area would be provided on 
previously undisturbed land on the mesa 
north of the campground access road 
between campground loops B and C. The 
existing Cottonwood picnic area in the 
canyon would be retained, but the density 
of picnic sites would be significantly 
reduced. Designated picnic sites would be 
delineated and hardened, while the rest of 
the former picnic area would be restored 
to a natural condition. Streambank 
stabilization would be required through 
much of the former picnic area, and there 
would be provision for limited stream 
access from designated picnic sites on 
hardened trails. 
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Housing. Staff housing on the mesa 
would remain unchanged. 

Restrooms. The existing canyon restrooms 
in buildings 1 and 9 cannot be easily 
modified to make them accessible for 
visitors with disabilities. Accessible 
restroom facilities would be added 
between buildings 9 and 2, and they 
would be elevated about 2 feet to remove 
them from the 100- and 500-year flood­
plains. Another accessible restroom would 
be constructed adjacent to building 15 on 
the south. Accessible restrooms would also 
be provided at the new mesa visitor 
contact station. 

Stable and Corral. The existing stable is a 
historic building and would continue to 
function as a stable. The existing large 
corral is not a historic use and has recently 
been reduced to one-third of its original 
size; the area no longer in use was revege­
tated. The corral would remain as it is. 

Proposed Uses of the Historic District 
Buildings. Building 1 would continue to 
be used as restrooms that are not acces­
sible to visitors with disabilities (see 
Frijoles Canyon, Preferred Alternative -
Proposed Historic District Building Uses 
map). To make it accessible would require 
alterations to the structure and site, which 
would degrade its historic integrity (see 
appendix A). 

Building 2 would be made universally 
accessible and would continue in its 
current use as the visitor center for the 
monument. Some interpretive and resource 
functions might be relocated to other CCC 
structures. The theater function would be 
provided in the new visitor contact station 
on the mesa. 

Building 3 would be converted from its 
current use as a maintenance warehouse/ 
office to a first aid station and offices for 
the protection/law enforcement and 
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emergency medical treatment staf f 
assigned to the canyon. 

Building 4 would continue as a rr ainte­
nance work area and carpentry sl op. 
However, it would no longer be t tle 
monument's primary maintenano , facility. 

Building 5, the gas and oil house, would 
be converted to a maintenance or law 
enforcement function, probably a: storage. 

Building 6 would remain as a sto ·age 
facility for maintenance materials fire 
cache, and search and rescue equ pment. 

Buildings 7, 8, 10, 11, and 32 would retain 
their current use as staff residenc, !S. 

Building 9 would retain its currer t use and 
condition as restrooms. Restroom ; that are 
accessible to visitors with disabili :ies 
would be added on the northwes • side of 
the building. 

Building 12 would be made univ• irsally 
accessible and would be converte i from 
library/storage to an interpretive facility. 

Building 13 would be made univc ·rsally 
accessible and would be converte i from 
training room to an interpretive f tcility. 

Building 14, currently used for sit ,rage, 
would be converted to an interpr, !tive use. 

Building 15 would be made univ1 ·rsally 
accessible and would be converte i from its 
current use as monument headqu arters to 
an interpretive use, presenting on e of 
several facets of the expanded 
interpretation program. 

Building 16 would be converted 1 rom 
administrative offices to interpret ve offices 
and workspace. With its several 1 ~vel 
changes (up eight steps) and historic 
configuration of small separate re oms, it 
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would not be accessible to staff or visitors 
with disabilities. 

Building 17 would be made universally 
accessible and would be converted from a 
concession facility to an interpretive use 
such as cooperating association sales area 
or CCC interpretation area. 

Building 18 would continue as interpretive 
offices; it would also be used as a 
conference workroom. Because access is 
primarily through building 16, it would 
not be made universally accessible. 

Buildings 19, 20, 28, the west half of 24, 
and the south two units of 27 would 
continue to be used as housing facilities. 
Any curatorial or other storage functions 
they fulfill would be relocated to the new 
headquarters building on the mesa. 

Building 21 would continue to be a storage 
facility, laundry, and utility distribution 
point for the cabin housing area. The 
herbarium would be relocated to the new 
headquarters building. 

Building 22 would continue as the 
powerhouse, housing transformers for 
monument electrical power. 

Building 23 and the east half of 24 would 
be converted from their current office uses 
to housing. 

Building 25 would continue to be the 
stable and tack room. The adjoining small 
corral area and the large tum-out corral 
south of it would remain as they are. 

Building 26 would be made universally 
accessible and would remain as the 
entrance station. 

The north unit of building 27 would be 
converted to storage use only. 
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Building 29, the curatorial storage 
area/resource management office, would 
be converted to housing. Building 30 
would remain as a fire lookout. 

CCC historic district courtyards include 
the small patio area northwest of the 
museum, the small courtyards on either 
side of building 18 (the Frey apartment), 
the courtyard northwest of building 17 
(the gift shop), and the main courtyard 
between buildings 15 (headquarters) and 
17 (food service concession). Interior open 
spaces include the lawn area behind 
building 2 (visitor center), the central open 
area surrounded by the lodge cabins, and 
the paved enclosed areas southeast of 
building 15 (headquarters) and between 
buildings 3, 4, 5, and 6 (the canyon 
maintenance complex). 

All the courtyards and interior open spaces 
in the CCC historic district would maintain 
their current uses except for the main 
courtyard between buildings 15 and 17 
and the paved enclosed area southeast of 
building 15. The main courtyard is now an 
outdoor lunchroom. Under the preferred 
alternative it would be made universally 
accessible and used as a place for relaxa­
tion and socialization, as originally 
designed. The paved enclosed area south­
east of building 15 would be made 
universally accessible and become an 
interpretive demonstration area, displaying 
Native American arts and crafts. 

Accessibility. Provisions would be made 
to accommodate the needs of special popu­
lations who visit the monument (see 
appendix A). Special populations include 
those with sight, hearing, and mobility 
impairments as well as the elderly, 
children, and non-English-speaking 
populations. 

Visitor facilities and administrative areas 
would be designed or rehabilitated for 
appropriate access to comply with Public 
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Law 90-480, the Architectural Barriers Act, 
and the Americans with Disabilities Act of 
1990. Sufficient access to visitor facilities 
would be provided to ensure that visitors 
with disabilities have the same information 
and experiences for safe and meaningful 
visits to the monument. 

The historic structures would require 
special treatment, and any proposals for 
modifications must be done by a qualified 
historic architect with appropriate 106 
consultation. 

Lighting. For implementation, this 
alternative would require security and 
safety lighting for many of the new 
facilities. At night excess light is as much a 
viewshed intrusion as a large structure is 
in the daytime. Where exterior lighting is 
necessary, it should be designed to 
minimize excess light and confine the light 
to the area requiring illumination. This can 
be accomplished by using lower wattages 
and light shields, among other treatments. 
Also, existing lighting needs should be 
reviewed regarding the potential for 
retrofitting them to reduce light pollution. 

Revegetation. Revegetation would be 
accomplished with plants from the 
monument's existing gene pool. Prepara­
tions for revegetation operations, including 
plant propagation, seed collection, and the 
salvage of native soil and plants from 
construction sites, should begin three or 
more years before construction. Formal 
landscaping would not be done in 
development areas. Naturalized plantings 
would be used in these areas. 

Resource Protection 

Existing resource management policies and 
measures would continue. 
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Boundary Adjustments 
and Land Protection 

No boundary adjustments would · ,e 
needed to implement this alternat ve. 

Plan Implementation 

Legislative Actions Required to l ·ermit 
the Action to Occur. No legislafr 'e 
actions would be required to implement 
this alternative. 

Additional Studies Required. A fiighway 
access safety study should be comp eted 
before any development or constr 1ction to 
determine the degree of risk to vi: .itors as 
they enter and leave the monume 1t. 

A visitor experience/resource protecti m study 
(VERP) is needed to assess the im :,act of 
implementing this alternative on t h.e visitor 
experience and the cultural and n ttural 
resources. The General Authoritie:, Act of 
1978 (PL 95-625) and NPS Manage nent 
Policies require that general manai ;ement 
plans address the issue of visitor 1 :arrying 
capacity. The current VERP study team's 
working definition defines carryir g 
capacity as the type and level of , isitor use 
that can be accommodated while : ,ustain­
ing the desired resource and soci2 l condi­
tions that complement the purpos ~s of the 

park system units and their management 
objectives. Every effort would be made to 
conduct the VERP study before the 
obligation of construction money. 

Because Bandelier National Monument 
hosts more than 360,000 visitors a year and 
95% of this use occurs in and around 
Frijoles Canyon, there is high potential for 
visitor use to damage monument 
resources. Also, many visitors using the 
site at one time affects visitors' experiences 
at the monument. It is therefore important 
to explore the concept of carrying capacity 
in planning monument infrastructure and 
visitor management programs. 

A sewage treatment system study is recom­
mended to verify expected demand and 
determine the needed treatment capacity. 

Staffing. The projected increases in 
visitation would require additional staff for 
maintenance, wastewater treatment, visitor 
and resource protection, and interpreta­
tion. Fewer staff would be dedicated to 
parking and traffic control. 

Action Plan. Monument staff and the 
regional safety officer would prepare an 
emergency action plan for structures in the 
100-year and 500-year floodplains, which 
would identify actions to be taken to limit 
risks to people and property. 

TABLE 1. FRIJOLES CANYON, PREFERRED ALTERNATIVE 1, DEVELOPMENT COST ESTIMATES 

ITEM D ESCRWTlO N 

Studies Required 

Visitor experience/resource protection stud} 

Hiehwav access safetv studv 

Mesa Visitor Facilities 

Shuttle buses 

QUANTITY 

ANO UNIT 

LS 

LS 

5 

30 

GROSS 

CONSTRUCTION 

COSTS 

$100,000 

12 500 

450,000 

ADVANCE& 

PROJECT TOTAL 

PLANNING PROJECT 

COSTS COSTS 

- $100,000 

- 12-'iOO 

- 450,000 



TABLE 1. FRIJOLES CANYON PREFERRED ALTERNATIVE 1, DEVELOPMENT COST ESTIMATES (CONT.) 

ADVANCE& 

GROSS PROJECT TOTAL 

QUANTITY AND CONSTRUCTION PLANNING PROJECT 

ITEM DESCRIPTION UNIT COSTS COSTS COSTS 

Mesa Visitor Facilities (cont.) 

I • • Visitor contact/shuttle station: 
building with theater 4,500 SF 1,768,500 337,500 2,106,000 

concrete patio waiting area 1,000 SF 6,600 1,200 7,800 
wood shade structure 1,200 SF 47,200 9,000 56,200 

Shuttle access road (asphalt) 1,350 SY 84,900 16,200 101,100 

Visitor parking lot (asphalt) with petro-trap 14,000 SY 917,000 175,000 1,092,000 
catch basin 

Sidewalks (concrete) 4,300 SF 28,200 5,400 33,600 

New Frey Trail link (stabilized earth) 12,500 SF 212,900 40,600 253,500 

New campground access trail 9,600 SF 163,500 31,200 194,700 

Mesa picnic area: 
accessible picnic sites w / tables 25 55,700 10,600 66,300 
trash receptacles 5 2,600 500 3,100 
recycle bins 3 1,600 300 1,900 

Mesa Headquarters/Maintenance Facilities 

Headquarters building 15,700 SF 2,776,500 529,900 3,306,400 

Headquarters staff and visitor parking 2,300 SY 150,700 28,800 179,500 

Maintenance building 10,100 SF 1,653,900 315,600 1,969,500 

Maintenance truck garage addition 3,500 SF 68,800 13,100 81,900 

Equipment shed 5,100 SF 253,900 48,500 302,400 

Paint storage building 360 SF 43,200 10,800 54,000 

Gravel maintenance yard 16,400 SY 601,600 114,800 716,400 

Loading dock 1 39,300 7,500 46,800 

Security fence around maintenance complex 2,100 LF 99,000 18,900 117,900 

Underground utility extensions: 
water 2,000 LF 83,800 16,000 99,800 
electric 3,200 LF 150,900 28,800 179,700 
telephone 

main feeder line LS 125,000 . 125,000 
service extensions 19,400 LF 44,000 . 44,000 
trenching (rock) 19,400 LF 152,500 29,100 181,600 

natural gas 2,850 LF 74,700 14,300 89,000 
wastewater treatment: 

lift stations 1 190,000 36,300 226,300 
sewer lines (includes trench and 

road repair) 9,800 LF 487,800 93,100 580,900 

Frijoles Canyon Area 

Convert CCC cabins to staff housing: 
Building 23 950 SF 62,200 11,900 74,100 
Building 24, east half 1,000 SF 65,500 12,500 78,000 
Building 29 1,,300 SF 85,200 16,300 101,500 
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TABLE 1. FRIJOLES CANYON PR.I FERRED ALTERNATIVE 1, DEVELOPMENT COST ESTIMATES (CONT.) 

ITEM DESCRIPTION 

Frijoles Canyon Area (cont.) 

Accessible Restrooms 
Building 15 
Building 9 

Rehabilitate structures for interpretation: 
Library building 12 
Training building 13 
Administration building 15 
Concession building 17 
Visitor center building 2 

Rehabilitate structures for administration: 
Maintenance warehouse building 3 
Administration offices building 16 
Administration offices building 18 

Removals 

Remove 10 campsite pads (asphalt) 

Remove White Rock housing area 
Asphalt pavement 
6 modular buildings and 3 storage she, 
4 carports 

Canyon picnic area pavement (asphalt) 

Backpackers' packing lot pavement 

Site Work 

Revegetate mesa-top segment of Frey TraJ. 

Revegetate backpackers' parking area 

Revegetate White Rock housing area 

Revegetate mesa visitor facilities 

Revegetate headquarters and maintenance 
facilities 

Revegetate canyon picnic area 

TOTAL ALTERNATIVE COSTS 

s 

GROSS 
QUANTITY AND CONSTRUCTION 

UNIT COSTS 

400 SF 15,700 
270 SF 10,600 

800 SF 225,300 
1,300 SF 366,100 
4,400SF 1,239,300 
2,000 SF 563,300 
5,000 SF 1,408,300 

1,400 SF 91,700 
2,700 SF 176,900 
1,400 SF 91,700 

530 SY 9,000 

2,400 SY 40,900 
3,600 SF 12,700 
1,l00SF 3,900 

1,350 SY 23,000 

1,200 SY 20,400 

11,700 SY 76,600 

7,700 SY 50,400 

13,400 SY 87,800 

13,300 SY 87,100 

5,700 SY 37,300 

1,350 SY 8,800 

$15,706,500 

LF = linear feet; l.S = lump sum; SF = squ Lre feet; SY = square yards 

ADVANCE& 
PROJECT 

PLANNING 
COSTS 

3,000 
2,000 

43,000 
69,900 

236,500 
107,500 
268,800 

17,500 
33,800 
17,500 

1,700 

7,800 
2,400 

700 

4,400 

3,900 

14,600 

9,600 

16,800 

16,600 

7,100 

1,700 

$2,860,500 

TOTAL 
PROJECT 
COSTS 

18,700 
12,600 

268,300 
436,000 

1,475,800 
670,800 

1,677,100 

109,200 
210,700 
109,200 

10,700 

48,700 
15,100 
4,600 

27,400 

24,300 

91,200 

60,000 

104,600 

103,700 

44,400 

10,500 

$18,567,000 

NOTE: Total costs presented are gross figw ~s, which include advance planning, design, construction drawing 
preparation, construction supervision, and facilitating administrative services. Estimates are class C, meaning they are 
derived from average costs for similar faci ities in other NPS areas. 
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ALTERNATIVE 2 - NO ACTION 

Summary 

This alternative proposes no significant 
change in the monument management. 
There would be no new developments and 
no major changes in management 
direction. Tour buses would still enter the 
canyon throughout the year and operate as 
they now do. Diesel-powered vehicles 
(buses) would still bring passengers into 
the canyon and return to the mesa to park, 
as they now must do. 

General Development 

This alternative would result in no new 
development. Historic structures would 
still house administrative and maintenance 
functions. The Final Master Plan and 
Interpretive Prospectus would continue to be 
in effect, and existing resource protection 
plans and measures would continue. 

Resource Protection 

Existing resource management policies and 
measures would continue. 

Boundary Adjustments 
and Land Protection 

No boundary adjustments would be 
required. 

Plan Implementation 

No legislative actions, additional studies, 
or staffing changes would be needed to 
implement this alternative. 
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Alternatives Considered But Rejected 

ALTERNATIVES CONSIDERED 
BUT REJECTED 

Other alternatives considered for Frijoles 
Canyon differed only in development 
location. The development sites considered 
were within or adjacent to the monument 
or in the town of White Rock. 

The Town of White Rock 

White Rock was considered as a location 
for a new headquarters and administrative 
building, maintenance facility, and visitor 
center/ shuttle station under the manda­
tory shuttle alternative. Law enforcement 
and interpretive rangers would comprise 
most of the staff remaining at the monu­
ment. The monument housing and camp­
ground facilities would remain unchanged. 

To locate NPS facilities at White Rock 
would fragment monument operations 
(maintenance and headquarters) and 
significantly increase travel costs for staff 
and equipment to travel to and from the 
monument. A visitor contact and shuttle 
bus station at White Rock would relieve 
congestion in the monument but increase 
shuttle operating costs and double the 
travel time for a round-trip. Highway 4 
also has sharp curves and steep grades, 
requiring reduced speeds. 

Being 8 miles from the monument 
entrance, the White Rock site would 
confuse people about where they should 
enter the monument. Visitors might drive 
past White Rock to the monument 
entrance only to be sent back to board a 
shuttle, or they could come to the 
monument by a route that does not pass 
through White Rock, missing the visitor 
contact/ shuttle station entirely. The White 
Rock site was rejected due to its distance 
from the monument, which would increase 
operating costs, create operational ineffi­
ciencies, and be inconvenient for visitors. 



THE ALTERNATIVES FOR FRIJOLES CANYON 

Department of Energy Sites 

Two sites outside the monument 01 L 

Department of Energy (DOE) land, both 
about 1.5 miles north of the monur 1ent 
entrance, were considered for the 11 ew 
maintenance and administrative fa< ilities 
and staff parking. These sites woul l have 
required access and parking devek pment 
and utility extensions. 

Computer viewshed analysis deten nined 
that the two DOE sites had greater impact 
on the views from the wilderness a reas 
than two nearly identical developrr ent 
sites across the road to the west, w 1.ich are 
already in the monument. The DO] i sites 
had several other disadvantages: fr ey 
would require negotiation to obtaiI ; their 
hazardous materials status was unl nown; 
and their development would incn ase 
distance and travel time to the dev ~loped 
monument areas and reduce staff E ffi­
ciency. For these reasons the two I OE 
sites were rejected before being 
incorporated into any fully develo1 ed 
alternative. 

Ponderosa Campground 

Ponderosa Campground was consi1 iered 
for the development of maintenanc ~ and 
corral facilities. The site had adequ 1te 
development space and appeared \ rell 
suited for the corral function. It we uld also 
reduce the travel time (on horseback) for 
the backcountry trails maintenance and 
archeological crews, saving about l alf a 
day over the Frijoles Canyon facilit V· 

An interim plan to reduce the neg2 tive 
impacts of the canyon horse corral was 
implemented while this campgrom 1d 
option was being examined, and it was 
decided to table any further corral reloca­
tion options until the success of th1 current 
solution was assessed. The solutior 
appears to be working well, and tli ere is 

34 

no longer a need to relocate the corral 
facility. The site was not efficient for a 
maintenance facility due to its distance 
from other monument operations and 
developed areas, which require the most 
maintenance. This site was rejected 
because of its distance from the main 
visitor area, the reduced need to relocate 
the corral, the fragmentation of the 
operations at the monument, and the 
potential for maintenance and corral 
development to conflict with the existing 
group camping use. 

Mandatory Shuttle, Visitor Facilities at 
Juniper Campground, and Maintenance at 
Satellite Site 

An alternative to develop separate visitor 
and administration/maintenance facilities 
on the mesa was developed and analyzed. 
The visitor facilities included a visitor 
contact station and shuttle terminal, a 260-
car parking lot, RV and tour bus parking, 
and picnicking on the mesa. The Juniper 
Campground and several of the existing 
access roads there would be removed, and 
camping would no longer be provided 
except for the group camping at Ponderosa 
Campground. The complete interpretive 
program would be presented in the 
historic CCC structures in the canyon. 

Under this alternative, it would be 
mandatory year-round for all visitors to 
ride a shuttle bus to the canyon to relieve 
parking congestion there. With no need for 
canyon visitor parking (120 cars), the 
picnic area parking and the backpackers' 
parking lot there would be removed and 
only the historic central parking lot would 
be retained. Administration and mainten­
ance would be relocated to new facilities at 
a site 1.25 miles north of the monument 
entrance where there would be ample 
space for those activities and their opera­
tional activities would not intrude on 
visitors or degrade the visitor experience. 



This alternative required removing Juniper 
Campground and losing that service to the 
public unless non-NPS organizations 
developed campgrounds locally. The 
distance to the new administration and 
maintenance facility would be less 
efficient, fragment staff, decrease staff 
efficiency, and cause unnecessary costs in 
staff travel time and fuel consumption. The 
new maintenance facility could be seen 
from the wilderness area and would 
disturb a previously undeveloped area of 
the monument. For these reasons, this 
alternative was rejected. 

Mandatory Shuttle and All Development 
Southeast of the Entrance Station Site 

An alternative was developed and ana­
lyzed to consolidate visitor, administrative, 
and maintenance facilities in a linear strip 
along NM 4 immediately southeast of the 
monument entrance station and access 
road on the mesa. Visitor facilities 
included a visitor contact station, a shuttle 
terminal, and parking for visitors, tour 
buses, and RVs. Food service and gift shop 
concessions would be removed from the 
monument. It would be mandatory year­
round for visitors to ride the shuttle to the 
canyon. 

The full interpretive program would be 
presented in the canyon CCC buildings. 
Administrative offices would be southeast 
of the visitor parking, followed by staff 
parking and the new maintenance facility. 
Maintenance and administrative staff 
would share one staff parking lot. The 
Juniper Campground would not be dis­
turbed in this alternative. The backpackers' 
parking lot and picnic area parking in the 
canyon would be removed. 

This alternative would have made it diffi­
cult to screen parking and maintenance 
facilities from the monument entrance and 
the highway, and space constrictions 
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Alternatives Considered But Rejected 

dictated a long, linear layout of facilities. 
This would create traffic safety hazards for 
staff and visitors entering and leaving the 
monument on NM 4. Another reason for 
rejecting this alternative was its proximity 
to sensitive species habitat. 

Mandatory Shuttle and All Development 
at Juniper Campground Site 

An alternative was developed and 
analyzed that consolidated visitor, 
administrative, and maintenance facilities 
at the Juniper Campground site on the 
mesa. Visitor facilities included a visitor 
contact station, a shuttle terminal, a picnic 
area, and parking for visitors, tour buses, 
and RVs. Food service and gift shop 
concessions would be removed from the 
monument. It would be mandatory year­
round for visitors to ride the shuttle to the 
canyon. 

The full interpretive program would be 
presented in the canyon CCC buildings. 
Administrative offices and staff parking 
would be east of the visitor parking. The 
new maintenance facility would be 
northeast of the visitor parking and north 
of the administrative offices. Maintenance 
and administration staff would share 
parking. The Juniper Campground would 
be removed in this alternative, as would 
the backpackers' parking lot and picnic 
area parking in the canyon. 

This alternative was rejected because it 
required removing the campground, which 
is a use the Park Service desires to main­
tain at the monument. 

Mandatory Shuttle and All 
Development at DOE Site T A-33 

An alternative was developed and ana­
lyzed that consolidated visitor, admin­
istrative, and maintenance facilities at DOE 
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site T A-33, on NM 4 adjacent to tl ,e monu­
ment on the south. This alternativ ~ 
required all visitors to ride a shut le bus to 
the canyon. Visitor facilities incluc ed a 
visitor contact station, a shuttle te minal, a 
picnic area, and parking for visito :s, tour 
buses, and RVs. Food service and gift shop 
concessions would be removed fo 1m the 
monument and would not be pro' rided at 
the new visitor contact station. 

A new access road would be neec ed to 
provide safe access and egress to :his site, 
and several existing buildings bel, mging to 
the Department of Energy would t1eed to 
be removed. The full interpretive program 
would be presented in the canyor CCC 
buildings. The administrative offii :es, staff 
parking, and maintenance facility would 
be several hundred feet south of 1 h.e visitor 
parking. Maintenance and admini ~tration 
staff would share parking. The Ju tiper 
Campground would be undisturb ~d in thls 
alternative. The backpackers' parlc ing lot 
and picnic area parking in the car .yon 
would be removed. 

This alternative was rejected for a variety 
of reasons. There is a high probal ility the 
site is contaminated with nuclear material, 
precluding NPS acquisition until t has 
been cleaned up by the Department of 
Energy. Waiting for this cleanup , >peration 
would postpone solving several 'l rgent 
problems at the monument. Even after the 
cleanup, the site would remain Ul 1der DOE 
jurisdiction and be jointly occupit d by the 
Department of Energy and the N; ttional 
Park Service due to ongoing DOI scientific 
operations that would remain th€ re. This 
would relegate NPS developmen1 to less 
suitable areas of TA-33. 

Current vehicular access to TA-3~ is not 
safe, and a new access road woul :i be 
required. The site also includes a itical 
peregrine falcon habitat (an enda 1gered 
species), which must not be disturbed. 
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Visitor Services and 
Interpretation on the Mesa 

An alternative was developed to provide 
visitor facilities at Juniper Campground 
and resources management offices and 
maintenance facilities at a satellite site 1.25 
miles north of the monument entrance 
along NM 4 on the mesa. This is similar to 
another rejected alternative except that the 
visitor facilities included a visitor center to 
present the full interpretive message on 
the mesa instead of in the canyon, there 
would be no mandatory shuttle for 
visitors, several administrative offices 
would remain in the historic CCC build­
ings in the canyon, and only half of 
Juniper Campground was removed. Mesa 
visitor facilities also would include a picnic 
area and parking for visitors, tour buses, 
and RVs. 

Visitor parking capacity on the mesa 
would total 200 cars plus RV and tour bus 
parking. The backpackers' and picnic area 
parking in the canyon would be removed, 
leaving only the 60 spaces in the historic 
central parking lot. Food service and gift 
shop concessions would be removed from 
the monument. All visitors would be 
directed to the visitor center, where they 
would receive the interpretive messages 
while they waited for a parking space to 
open up in the canyon. Only when a space 
became open would they be allowed to 
take their vehicle to the canyon, and 
canyon congestion would be controlled by 
allowing only 60 cars there at one time. 
The new maintenance facility and resource 
management offices would be 1.25 miles 
north of the monument entrance. 

This alternative would remove half of the 
Juniper Campground facilities, which the 
Park Service desires to maintain, and make 
it more difficult for visitors to experience 
the canyon and the primary resources. 
Resource management offices and mainte­
nance would be developed in a previously 



undisturbed area. It also required visitors 
to wait at the mesa visitor center parking 
lot for a parking space to open in the 
canyon or hike to the canyon on the Frey 
Trail. 

The waiting required under this alternative 
would create frustration for visitors and 
increase the potential for visitors to leave 
without seeing the resources. The new 
resource management offices and mainte­
nance facility would be less efficient, 
fragment staff, decrease staff efficiency, 
and cause unnecessary costs in staff travel 
time and fuel consumption. These facilities 
could also be seen from the wilderness and 
thus would be a visual impact, and they 
would disturb a previously undeveloped 
area of the monument. For these reasons, 
the alternative was rejected. 

Minimum Change 

An alternative was developed that reduced 
canyon parking, provided overflow 
parking on the mesa and developed 
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administration and maintenance facilities 
at a satellite site 1.25 miles north of the 
monument entrance. It differed from other 
alternatives because it maintained all the 
existing parking in the canyon and pro­
vided only overflow or "waiting" parking 
on the mesa. As space became available in 
the canyon, staff would allow the 
appropriate number of vehicles into the 
canyon. The entire interpretive function 
would be maintained in the canyon by 
expanding interpretation into the historic 
canyon structures vacated by adminis­
tration and maintenance. No interpretation 
would have been offered on the mesa. 

This alternative required additional staff to 
regulate the flow of visitors from the mesa 
to the canyon. The wait would be incon­
venient and frustrating to visitors, especial­
ly during times of heavy monument use. 
This alternative also required removing a 
portion of Juniper Campground for park­
ing and disturbing a previously undis­
turbed area for administration and mainte­
nance. For these reasons, the alternative 
was rejected. 



THE ALTERNATIVES FOR TSANKAWI 

Four alternatives were originally c m­
sidered for Tsankawi. Of these, tw :> were 
rejected. The two remaining altern :1.tives 
represent the full range of develoF ment 
that can be feasibly recommended at 
Tsankawi. Alternative A is the preferred 
alternative. There is no true no-act Lon 
alternative for Tsankawi. All the 
alternatives involve action of somt kind 
because the existing parking lot at 
Tsankawi will be removed by a st 1te 
highway widening project, regard] ess of 
whether the Park Service undertal es any 
development action there or not. 1 his 
parking area must be replaced, so there 
will be some action under any alt{ mative. 

ALTERNATIVE A - PREFERRE J 
ALTERNATIVE - MAXIMUM 
PROTECTION/MODERATE USE 

Summary 

Under this alternative Tsankawi v. ould 
remain open. A new visitor contact station 
and a new 30-car parking lot wou d be 
constructed. Two full-time rangen would 
be stationed at the site, and a staff 
residence would be constructed th ~re. 
Management emphasis would be « ,n 

interpretation and protection. 

General Development 

Both natural and cultural resource, at 
Tsankawi are fragile and particularly 
vulnerable to human activity. Sern itive 
areas cover nearly the entire site, including 
both large mesas, the valley betwf en them, 
Duchess Castle, and the valley sm th of the 
south mesa. To protect the resoun es, there 
would be no development in thos, ~ areas. 
There are two limited developmer t sites: 
the current parking and entrance ; trea and 

38 

the area about 700 feet south of the 
intersection of NM 4 and East Jemez Road 
(see Tsankawi, Alternative A - Preferred 
Alternative - Site Plan). 

Resource protection would be stressed, 
and only a moderate level of visitor use 
would be allowed. The goal at Tsankawi 
would be to minimize any development 
footpriitt and locate modern facilities as 
unobtrusively as possible. This would 
require sensitive site planning and the 
application of sustainable design princi­
ples. Given the nature of the topography, 
the location of resources, the viewshed of 
the site, and acceptable vehicle access 
points, there would be no NPS develop­
ment on the highly visible north and south 
sides of Tsankawi, on the south mesa 
where the major resources are, or at the 
Duchess Castle. All development would be 
on the southwest comer of the Tsankawi 
site. Due to the terrain, full site accessibil­
ity cannot be achieved without compro­
mising the resources. Wherever possible 
the resources and facilities would be made 
accessible. 

A visitor experience/resource capacity 
(VERP) study for this site should be 
completed before facility design. An access 
study is strongly recommended to verify 
the safety assumptions made for vehicular 
access points. 

At this time the state is planning to 
improve the portion of NM 4 that abuts 
Tsankawi on the west. The highway will 
be widened, eliminating the existing 
parking and pedestrian access along the 
western edge of Tsankawi. The current 
parking area, within the NM 4 right-of­
way, is not on NPS property. 

Access and Parking. Access would be 
from NM 4 at a point about 700 feet south 
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Alternative A - Preferred Alternative - Maximum Protection I Moderate Use 

of its intersection with East Jemez Road. 
This location is a safe distance from East 
Jemez Road, has good sight distance, 
impacts the least existing vegetation, and 
minimizes ground disturbance by most 
closely matching grades with NM 4. Visual 
inspection of other possible access points 
showed that any other new entrance point 
would incur considerable costs for grading 
and revegetation. The proposed location 
has the added advantage of being hidden 
behind a small mesa, outside the viewshed 
of the south mesa but still adjacent to NM 
4 and easily seen by visitors. 

A 30-car, gravel parking lot would be 
provided at Tsankawi, just east of NM 4 at 
the site described above. The capacity of 
the parking lot would ensure that only the 
desired number of visitors would use the 
facility at one time, protecting the 
resources from overuse and the visitors 
from overcrowding. 

Visitor Contact Station. A new universal­
ly accessible visitor contact station would 
be provided adjacent to the parking lot. It 
would be about the size of the existing 
contact station and would include a ranger 
work area, information/fee collection 
counter, interpretation/ orientation area, 
visitor rest area, universally accessible 
restrooms, and vending machine services. 
Provisions would be made to ensure that 
visitors with disabilities have the same 
information and experiences for safe and 
meaningful visits to the monument. 

Trails. A new trail would be constructed 
from the parking lot to the existing contact 
station area where it would connect with 
the existing trail system, causing a small 
net increase in trails. The new trail surface 
would be hardened for wear resistance in 
a manner that is compatible with the site's 
resources. Mitigation measures would also 
be developed to preserve the historic and 
prehistoric trails at Tsankawi. 

41 

Interpretation. Expanded interpretation is 
not necessarily desirable at Tsankawi. The 
tranquil setting provides a unique visitor 
experience, and the absence of develop­
ment protects the site and resources from 
overuse. In this alternative there would be 
two full-time rangers stationed at 
Tsankawi. All visitor information would be 
supplied at the visitor contact station 
where one ranger would be based. The 
other ranger would be a roving interpreter 
whose presence would aid resource protec­
tion by deterring vandalism. There would 
be no increase in interpretive signs along 
the trails. 

Housing. A duplex residence would be 
provided near the visitor contact station to 
allow a full-time onsite NPS presence. The 
residence would be 2,500 square feet, 
including a 1,200-square-foot staff resi­
dence, a 900-square-foot seasonal resi­
dence, and a double garage between them. 

Removals. The existing parking area, 
entrance gate, access trail, visitor contact 
station, restrooms, and brochure boxes 
would be removed. The area would be 
restored to a natural state. 

Revegetation. Revegetation would be 
accomplished with plants from the monu­
ment's existing gene pool. Preparations for 
revegetation operations, including plant 
propagation, seed collection, and the 
salvage of native soil and plants from 
construction sites, should begin three or 
more years before construction. Formal 
landscaping would not be done in 
development areas. Naturalized plantings 
would be used in these areas. 

Resource Protection 

Two full-time staff would be assigned to 
Tsankawi during normal open hours. Also, 
the proposed residence units would allow 
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for a round-the-clock NPS presenc< at 
Tsankawi. 

Boundary Adjustments 
and Land Protection 

No boundary adjustments would t e 
necessary. 

Plan Implementation_ 

Additional Studies Required. A , isitor 
experience/resource protection stu :ly and 

a highway access safety study should be 
completed before any development or 
construction. These studies will determine 
the degree of risk to the visitor experience 
and the resources and the risk to visitor 
safety from implementing this alternative. 

Staffing. This alternative requires two 
additional full-time rangers stationed at 
the site. At least one ranger would reside 
on the site, providing a full-time NPS 
presence there. 

TABLE 2. TSANKAWI PREF. :RRED ALTERNATIVE A, DEVELOPMENT COST ESTIMATES 

ADVANCE& 
GROSS PROJECT TOTAL 

QUANTITY CONSTRUCTION PLANNING PROJECT 
ITEM DESCRIPTION AND UNIT COSTS COSTS COSTS 

Studies Required 

Visitor experience/resource protection LS $100,000 - 100,000 
study 

Highway access safety study LS 12,500 - 12,500 

Visitor Facilities 

Access road and tum lanes (asphalt) 1,100 SY 72,100 13,800 85,900 

Parking lot (gravel) 1,111 SY 40,800 7,800 48,600 

Sidewalks (concrete) 2,175 SF 14,200 2,700 16,900 

Visitor contact station w / accessible 600 SF 90,400 17,300 107,700 
restrooms 

Patio rest area: 
Concrete patio 500 SF 3,300 600 3,900 
Wood shade structure 500 SF 19,700 3,800 23,500 

Access trail (asphalt) 5,400 SF 18,100 3,500 21,600 

Relocate brochure box LS 100 - 100 

• 
Underground utility extensions: 

Water 200 LF 8,400 1,600 10,000 
Electric 200 LF 9,400 1,800 11,200 
Telephone 200LF 3,900 800 4,700 

Septic system service extensions 500 LF 23,600 4,500 28,100 
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Alternative B - Continue Current Management and Use 

TABLE 2. TSANKAWI PREFERRED ALTERNATIVE A, DEVELOPMENT COST ESTIMATES (CONT.) 

ADVANCE& 
GROSS PROJECT TOTAL 

QUANTITY CONSTRUCTION PLANNING PROJECT 
ITEM DESCRIPTION AND UNIT COSTS COSTS COSTS 

Monument Operations Facilities 

Duplex residence: (1200 SF staff; 900 SF 2,500 SF 262,000 50,000 312,000 
seasonal; 400 SF garage) 

Residential access road (gravel) 1,050 SY 38,500 7,400 45,900 

Underground utility extensions: 
Water 700 LF 29,300 5,600 34,900 
Electric 700 LF 33,000 6,300 39,300 
Telephone 700 LF 13,800 2,600 16,400 

Septic System: 
Tanks and lateral field 1 26,200 5,000 31,200 
Service extensions 400 LF 18,900 3,600 22,500 

Removals 

Remove existing gate and replace with 10 LF 400 100 500 
fence 

Remove existing toilets 3 each 3,000 600 3,600 

Remove existing visitor contact station 1,050 SF 3,700 700 4,400 

Remove existing access trail 2,400 SF 4,600 900 5,500 

Site Work 

Revegetate around operations facilities 4,500 SY 29,500 5,600 35,100 

Revegetate disturbed areas 4,000 SY 26,200 5,000 31,200 

Revegetate around visitor facilities 6,000 SY 39,400 7,500 46,900 

TOTAL ALTERNATIVE COSTS $945,000 $159,100 $1,104,100 

LF = linear feet; LS = lump sum; SF = square feet; SY = square yards 

NOTE: Total costs presented are gross figures, which include advance planning, design, construction drawing preparation, 
construction supervision, and facilitating administrative services. Estimates are class C, meaning they are derived from 
average costs for similar facilities in other NPS areas. 

ALTERNATIVE B - CONTINUE 
CURRENT MANAGEMENT AND USE 

Summary 

Existing parking and vehicular and 
pedestrian access would be removed by 
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the state highway department's widening 
of NM 4. There would be no significant 
change in monument management under 
this alternative (see Tsankawi, Alternative 
B - Site Plan). 
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General Development 

Access and Parking. The Park ~ rvice 
would build a new access point ai td 
parking lot 700 feet south of East ·emez 
Road on NM 4, preserving the sta tus quo 
but not providing any additional :acilities. 
The new parking lot and access p )int 
would be developed as described in 
alternative A. 

Trails. The trail from the existing parking 
lot to the visitor contact station w mld be 
removed. A new trail would exte1 td 
southward from the visitor contact station 
to the new parking lot. 

Visitor Contact Station. Visitor c :mtact 
and orientation would continue ir the 
existing visitor contact station. Or entation 
would be provided mainly throu~ h 
printed information. 

Interpretation. Summer interpretive walks 
and talks would continue in the l sankawi 
unit. The existing Final Master Pia 1 and 
Interpretive Prospectus would conti rme to be 
in effect. 

Housing. No employee housing ,vould be 
added at Tsankawi. 

Accessibility. Accessibility for vi ;itors 
with disabilities would remain lir tited 
beyond the contact station. 

Removals. The existing parking • ot will be 
removed by the state. The gate, b ·ochure 
box, and trail would be removed by the 
Park Service. The fence along N1' 4 would 
be made continuous, and the bro, hure box 
would be relocated to the new trc il 
between the new parking lot and the 
visitor contact station. Facilities v. ould be 
replaced only to preserve the stat 1s quo 
and not to increase or decrease u: :e at the 
site. 
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Revegetation. Revegetation would be 
accomplished with plants from the 
monument's existing gene pool. 
Preparations for revegetation operations, 
including plant propagation, seed 
collection, and the salvage of native soil 
and plants from construction sites, should 
begin three or more years before 
construction. Formal landscaping would 
not be done in development areas. 
Naturalized plantings would be used in 
these areas. 

Resource Protection 

Tsankawi would continue to have a 
minimal NPS presence, with no full-time 
NPS personnel residing or stationed there. 
Existing resource protection plans and 
measures would continue. 

Boundary Adjustments 
and Land Protection 

No boundary adjustments would be 
necessary. 

Plan Implementation 

Additional Studies Required. A visitor 
experience/resource protection study 
should be completed before any develop­
ment or construction to determine the 
degree of risk for the resources and visitor 
experiences. A highway access safety study 
should be completed before any develop­
ment or construction to assess visitor 
safety concerns. 

Staffing. No additional staff would be 
required. 
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Alternatives Considered But Rejected 

TABLE 3. TSANKAWI ALTERNATIVE 8, DEVELOPMENT COST ESTIMATES 

ADVANCE& 
GROSS PROJECT TOTAL 

QUANTITY CONSTRUCTION PLANNING PROJECT 
ITEM DESCRIPTION AND UNIT COSTS COSTS COSTS 

Studies Required 

Visitor experience/resource protection LS $100,000 - $100,000 
study 

Highway access safety study LS 12,500 - 12,500 

Visitor Facilities 

Access road and tum lanes (asphalt) 1,100 SY 72,100 13,800 85,900 

Parking lot (gravel) 1,111 SY 40,800 7,800 48,600 

Access trail (asphalt) 5,400 SF 18,100 3,500 21,600 

Relocate brochure box 1 Each 100 - 100 

Removals 

Remove existing gate and replace with 10 LP 400 100 500 
fence 

Remove existing access trail 900 SF 1,700 300 2,000 

Site Work 

Revegetate around visitor facilities 5,100 SY 33,400 6,400 39,800 

Revegetate disturbed areas 500 SY 3,300 600 3,900 

TOTAL ALTERNATIVE COSTS $282,400 $32,500 $314,900 

LP = linear feet; LS = lump sum; SF = square feet; SY = square yards 

NOTE: Total costs presented are gross figures, which include advance planning, design, construction drawing 
preparation, construction supervision, and facilitating administrative services. Estimates are class C, meaning 
they are derived from average costs for similar facilities in other NPS areas. 

ALTERNATIVES CONSIDERED 
BUT REJECTED 

Two other alternatives were considered for 
Tsankawi, but they were rejected as 
unfeasible. 

Maximum Use/Moderate Protection 

An alternative to accommodate the 
greatest number of visitors to Tsankawi 
and protect the resources to the greatest 
degree possible was considered. The thrust 
of this alternative was to maximize 
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visitation. It had the same interpretive 
goals as alternative A but required more 
development at the site, including a larger 
visitor contact station, more staff, more 
structured interpretation (e.g., videos, new 
trail guide brochure, guided tours, etc.), 
more new parking spaces, and a new 
access and interpretive trail. Accessibility 
would have received more emphasis, 
requiring special structures to be built, 
which would be detrimental to the site's 
scenic, natural, and cultural resources and 
the historic scene. This alternative was 
rejected because the Park Service believes 
that increased visitation would seriously 
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impact the delicate natural and Cl ltural 
resources at Tsankawi. 

Close the Facility to Visitor Use 

An alternative was developed to :lose 
Tsankawi to the public except for 
scheduled, ranger-guided tours. l here 
would be no development at Tsai tkawi, 
and all existing facilities and entr mce 
points would be removed. This a ternative 
was an attempt to protect the Tsa nkawi 
resources by removing them fron public 
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access and view. This alternative was 
rejected because it was felt that there is 
greater resource protection benefit by 
having visitors on the site and that there 
was no realistic way to keep people out 
without a full-time NPS presence. Would­
be vandals and relic hunters would more 
likely be deterred by the possibility of 
having witnesses to their acts than by 
signs prohibiting access. Removing the 
total closure concept made this alternative 
essentially the same as another alternative 
presented; therefore it was dropped from 
consideration. 



THE AFFECTED ENVIRONMENT 

CULTURAL RESOURCES 

Archeological Resources 

Frijoles Canyon and Tsankawi are part of 
an extensive area once inhabited by 
ancestral Pueblo Indians. Bandelier 
National Monument, however, is only a 
small component of the story. Most 
archeological sites are in the backcountry 
of the monument. The Pajarito Plateau 
probably contains more than 7,000 
archeological sites, including cavates, lithic 
and ceramic scatters dating from ca. A.D. 
1150 to ca. 1600, with a density in some 
areas approaching 50 to 60 per square 
mile. Associated with these sites is an 
excellent assemblage of Middle Rio Grande 
glazewares. 

The ancestral Puebloans had no metals, so 
they made tools from locally available 
materials. They used basalt to shape 
building blocks and enlarge caves in the 
softer tuff cliffs. They also used basalt, 
andesite, welded tuff, and quartzite to 
make manos and metates (stones for 
grinding corn). Many arrowheads, knives, 
and scrapers were made of obsidian 
(volcanic glass) from the Jemez volcano, 
but basalt and Pedernal chert were also 
used. 

The ancestral Puebloans were primarily 
farmers, but they also gathered wild, 
edible plants. They grew corn, beans, and 
squash in the rich soils of the canyon floor, 
but raised most crops on the mesa tops 
where there was more space. Farming was 
difficult because long drought periods 
were common, and they controlled and 
conserved their water and practiced soil 
conservation techniques to make their land 
more productive. 
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Archeologists believe that the Pueblo 
people first settled the Pajarito Plateau in 
present-day Bandelier National Monument 
between A.D. 1150 and 1325. Increased 
population in Bandelier between A.D. 1290 
and 1300 coincided with the abandonment 
of the Kayenta and Mesa Verde settlement 
areas of the Four Corners area. Some or all 
of Bandelier's new occupants may have 
come from this area. At Bandelier the 
ancestral Puebloans experienced a cultural 
rebirth, called the Classic Period (ca. A.D. 
1325-1600). Population had decreased 
substantially by A.D. 1525, and the 
remaining people left before A.D. 1600, 
possibly during one of the droughts late in 
the century. 

During the Classic Period, people were 
concentrated into large Pueblo villages. 
The ground plans varied, but the general 
pattern of multistory pueblos with 
hundreds of rooms and circular kivas 
surrounding courts and plazas was 
consistent throughout the general 
geographic area. 

The ancestral Puebloans from the Rio 
Grande area settled the Tsankawi Mesa 
and canyon country during the late 1100s. 
This early settlement consisted of many 
small pueblos and cliff dwellings that 
contained from 6 to 30 rooms. Around 
1300 these people started moving into 
fewer but larger pueblos. Tsankawi Pueblo 
was begun sometime in the late 1300s with 
building continuing into the 1400s. 
Archeologists believe that it was inhabited 
until the late 1500s. 

The earliest site documentation in the 
region occurred during the 1880s. Adolph 
Bandelier visited the area several times 
during this decade. He measured caves 
and sites, collected artifacts, and noted 
details of construction, concentrating his 
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efforts on the valley of the El Rito c e los 
Frijoles. Charles Lummis, who ofter 
accompanied Bandelier, took the ea :liest 
photographs of this region. 

Formal archeology began with Edg, tr L. 
Hewett's work in the summer of 18 ~6. He 
carried out an extensive reconnaiss, ,nee of 
the area from Santa Clara to El Rite de los 
Frijoles, although he relied extensiv ely on 
Bandelier's reports for some of his 
publications. Hewett worked spora, Heally 
until the summer 1908 when he became 
involved in the excavation of Tyuoi 1yi. By 
1909 he had participated in uneartt ing 
three kivas, some burials beyond T ruonyi, 
35 rooms in a pueblo at the south 1 lm of 
the canyon wall, and some additior .al 
rooms at Yapashi (Pueblo of the Steine 
Lions). This early work failed to con­
pletely excavate or stabilize these 
archeological sites. 

Digging at archeological sites stopf ed after 
1911 and did not resume until 19:X when 
the Civil Works Administration sp< 1nsored 
additional stabilization at Tyuonyi, at the 
long house, and began work at Tsa tlkawi. 
In 1937-38 the National Park Service used 
CCC labor to continue excavating , nd 
stabilizing the archeological sites. CCC 
accomplishments were substantial -- they 
finished excavating and stabilizing the 
great kiva, reconstructed the kiva ;. t the 
Ceremonial Cave, and stabilized T; ·uonyi. 

Additional archeological work tool place 
in the late 1940s. The excavation at the 
Rainbow House began then and ca tltinued 
through fall 1950. At this time arch eolo­
gists from Adams State College in 
Alamosa, Colorado, excavated the 
remaining kiva and 28 additional I ueblo 
rooms. Finally, in the 1960s, plans :or 
constructing Cochiti Dam resulted in a 
survey to identify sites that would be 
directly affected by the reservoir. l his 
work encouraged several scientists to more 
systematically examine the resourc ~s 
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outside Frijoles Canyon. Numerous reports 
ensued. In the 1980s archeologists from the 
NPS Southwest Regional Office conducted 
a survey of 43% of the surface area of the 
monument. This work continues and will 
provide abundant data needed to manage 
and interpret the monument's archeologi­
cal resources. 

Bandelier's Final Environmental Statement 
and Proposed Master Plan (NPS 1976a) 
includes a detailed description of the 
principal unexcavated and excavated and 
stabilized archeological sites. Other 
significant archeological features associated 
with the monument are prehistoric trails, 
petroglyphs, and pictographs. 

Ethnographic Resources 

The Cochiti, Santo Domingo, Santa Clara, 
Jemez, and San Ildefonso Pueblos are 
nearby and claim cultural affiliation to the 
monument. Other Pueblos in the area are 
Sandia, Isleta, Laguna, Santa Ana, San 
Felipe, Santo Domingo, Zia, San Juan, 
Nambe, Taos, and Tesuque. 

All the Pueblos have associations with 
Bandelier, and it is known that many 
archeological sites and other resources are 
considered culturally significant. A 
comprehensive ethnographic resources 
study has not been conducted. 

History and Historic Resources 

The Pueblo Indians left the Pajarito Plateau 
in the late 1500s and moved to new homes 
along the Rio Grande, but they continue to 
use the area for traditional purposes. The 
paintings in the Painted Cave depict 
Spanish soldiers and missionaries on 
horseback. They also portray a mission, 
complete with cross and bell. 

I 

J 
1 
1 



I • 

I 

Spaniards were the first non-Indians to 
visit the area, and in the 1740s Pedro 
Sanchez was granted title to the land that 
is today part of the monument. In the 
early 1800s Frijoles Canyon became a 
retreat for various robber bands and other 
questionable characters. Apparently the 
problem was severe enough that in 1811 
Spanish authorities in Santa Fe ordered 
that the canyon be vacated. 

Adolph F. Bandelier, the distinguished 
Swiss-American scholar, was the first 
Anglo to visit Frijoles Canyon. He 
completed the first extensive survey of 
prehistoric sites in this region and an 
ethnographic study of the Pueblo Indians 
around Santa Fe between 1880 and 1886. 
He set the scene of his ethnohistorical 
novel, The Delight Makers, in the canyon as 
he pictured it in prehistoric times. 

Edgar L. Hewett spearheaded the 
movement to make Bandelier a national 
park - Cliff Cities National Park. After a 
protracted dispute with land and cattle 
interests, Hewett helped draft the 
Antiquities Act, which became law in 1906 
and empowered the president to create 
national monuments to preserve 
archeological sites and other areas of 
interest. The work of Hewett and Jesse 
Nusbaum, another famous early 
Southwestern archeologist, was primarily 
responsible for establishing Bandelier 
National Monument as part of the Santa 
Fe National Forest in 1916. 

Frijoles Canyon European occupancy has 
been documented since 1907 when Judge 
A. J. Abbott and his wife Ada Patton built 
a summer home directly across the creek 
from Tyuonyi (approximately 0.25 mile 
upstream from the current visitor center). 
The Abbotts also built a ditch and some 
cabins in the vicinity. They had a large 
vegetable garden, an orchard, cultivated 
fields, and a chicken coop, and they raised 
cattle on the mesa. The only access to their 
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property was by wagon road that 
paralleled Frijoles Creek. 

Abbott, who was Hewett's friend, served 
briefly as informal custodian of the monu­
ment. He led visitors on tours of the 
archeological sites and even provided a 
campground until the Santa Fe National 
Forest appointed an official custodian of 
the monument. 

Between 1916, when the monument was 
created, and 1925, the U. S. Forest Service 
built a ranger station about 0.25 mile west 
of the Abbott's homestead. As well as the 
ranger's office/residence, the complex 
included a cabin, garage, and two parking 
areas. 

In 1925 the Abbotts sold the ranch to Mr. 
and Mrs. George Frey. The Freys turned 
the property into a guest ranch, which 
provided the only available accommoda­
tions to canyon visitors until Frijoles Can­
yon Lodge was built. The Freys improved 
the hotel and expanded the cabins and tent 
sites. They also constructed a tram that 
brought in supplies, luggage, and linen. 

The Freys had multiple occupations -
running the lodge in the tourist season and 
raising chickens, ducks, horses, mules, and 
cattle. They had an extensive orchard and 
garden, which they irrigated with water 
from a ditch the Abbotts had dug. 

In February 1932 the National Park Service 
assumed control of Bandelier National 
Monument, and soon thereafter plans for 
constructing the CCC complex became a 
reality. 

The remains of the Duchess Castle 
(actually a school) are near Tsankawi. The 
ruin is significant for various reasons. 
First, Duchess Castle was built on top of 
an existing archeological site and used 
some of the original materials in its 
construction. Madame Vera von 
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Blumenthal and Rose Dugan buil: the 
"castle" in 1918, relying on Indian 
craftsmen from nearby Pueblos fc r its 
construction. Its purpose was to E timulate 
improvement of Pueblo pottery production 
and decoration. Between 1918 and 1929 
von Blumenthal and Dugan did c great 
deal to revive and improve the q 1ality of 
pottery made in some of the nea1 by Indian 
Pueblos, especially San Ildefonso. 

Bandelier National Monument C ivilian 
Conservation Corps Historic Dis trict 

The Civilian Conservation Corps built a 
series of 31 stone buildings, with court­
yards and interior open spaces, -.,. 'hich was 
designated a historic district in 1' 187. The 
Frijoles Canyon CCC historic dis1 rict 
contains the largest collection of • :cc 
buildings in a national park systf m unit 
(and possibly in the entire counh y) that 
have not been altered by adding new 
buildings. The buildings include :heir 
original CCC-constructed furnish mgs. 

All 31 buildings are clustered at • he 
bottom of Frijoles Canyon except the 
entrance station and fire tower oi t top of 
the mesa. The district includes b ~ entrance 
road that descends 600 feet into l 1rijoles 
Canyon, the entrance station, the fire 
tower, and the parking island an I the 
original campground, which has served as 
a picnic area and overflow parkb tg lot 
since the early 1960s. The district, which 
retains a great deal of design inh grity, is a 
significant, distinctive, and exceptional 
example of Pueblo Revival (or SJ anish 
Pueblo) architecture. The collecti1 m of 
matching handcrafted furniture c nd tin 
fixtures is also a historic resourcf . 

Cultural Landscape 

The following is a summary of a cultural 
landscape assessment that addre: ,ses only 
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those elements in the areas considered in 
these development concept plans that were 
not examined in the 1988 Historic 
Structures Report, i.e., the district as a 
whole, circulation, the major parking area 
and central island, the backpackers' 
parking lot/picnic grounds, the courtyards 
and other outdoor spaces, and the entrance 
road. A full cultural landscape report is 
needed to evaluate the whole monument 
and not just the national historic district. 

Although it includes much more than the 
historic district, the monument's cultural 
landscape is inseparable from the historic 
district just described. The CCC buildings, 
clustered at the bottom of the canyon, 
northeast of the creek and between 
opposing cliff faces, are arranged around 
three sides of a central plaza, with the 
individual structures clustered around 
smaller courtyards, giving the complex an 
inward-directed feeling of community. 
Frijoles Canyon buildings were restricted 
to 1,500 square feet, which caused the 
development to be divided into individual 
projects and resulted in a series of clusters 
that came to serve distinct monument 
functions. For example, there is a mainte­
nance cluster, a visitor center/ administra­
tion cluster, a visitor accommodation 
cluster, and a monument-housing cluster. 

The district has a cohesive visual quality. 
The predominant one-story design and the 
flow of attached buildings present strong 
horizontal lines, which contrast with the 
steep canyon walls. The district's main 
characteristics are the use of native 
materials and Pueblo Revival architectural 
style and the spatial qualities, such as the 
ratio of space to building mass. _The color 
and siting of the building clusters 
contribute to this cohesiveness, which 
includes the entrance station, the fire 
tower, and the entrance road, a portion of 
which is edged by a retaining wall, 
guardrail, and stone gutter. These road 
features, although separate from the main 



CCC structures, visually prepare visitors 
for what awaits them at Frijoles Canyon 
and complement the strong architectural 
sense of the main part of the district, the 
CCC complex at the canyon bottom. Even 
the entrance sign provides a thematic 
visual link to the structures of the historic 
district by mimicking the construction 
materials and finishes of the CCC build­
ings (including the wild turkey symbol). 

In keeping with the philosophy of NPS 
rustic architecture, the CCC buildings were 
designed to blend with the monument's 
natural and cultural settings. Designers 
used native materials, such as stones, for 
constructing the buildings, road wall, sills, 
and parapets, and local timber for the 
vigas, lintels, picnic tables, and bridges. 
The relatively small, low (one-story), 
rectilinear masonry buildings are 
reminiscent of the architectural style of 
nearby Pueblos but include traditional 
Southwestern themes. A good sense of 
proportion is maintained between the 
stone work and the open window and 
door areas. The lintels overlap the 
windows and give the visual impression of 
T-shaped openings, which are also 
reminiscent of a prehistoric pueblo. 

The appearance of the buildings and 
connecting walls reflects an accom­
modation to the sloping hillside, an 
intentional part of the rustic design in 
which buildings are subordinate to their 
natural setting. The stepped design of 
structures and the native stone used in the 
walls help to blend them into the 
surrounding hillside while imparting an 
Indian pueblo feeling to the complex. 

Original access to the canyon bottom was 
on a wagon road that paralleled the creek 
bottom. After 1925 most visitors used 
Frey's trail to ride horses into the 
monument. Motor vehicles came into the 
canyon for the first time in 1933 when the 
Civilian Conservation Corps built the 
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entrance road. Visitors were then able to 
drive through the portal between the 
headquarters (building 2) and the 
restrooms (building 9), cross Frijoles Creek 
on a log bridge northwest of the portal, 
and access the campground. 

In 1950 the CCC-built log bridge was 
replaced with one of stone and steel and 
relocated further south. The new bridge 
forced a change in road alignment, which 
eased visitor access to the campground by 
allowing automobiles to tum into the 
campground directly from the parking lot 
rather than going through the narrow 
portal between the headquarters and the 
restrooms. 

The original entrance sign portrayed the 
notion that visitors would be entering a 
natural and cultural resource area with its 
use of indigenous stone and a simple 
wooden emblem. The sign that replaced it 
also provides a thematic visual link to the 
structures of the historic district by 
mimicking the construction materials and 
finishes of the CCC buildings (including 
the wild turkey symbol); however, it also 
presents a more formal introduction to the 
site. 

The entrance station is the first archi­
tectural element along the entrance road. 
On the mesa and at the edge of the 
historic district, the station has all of the 
character-defining features of the canyon 
CCC structures and visually prepares 
visitors for Frijoles Canyon. The stone curb 
that lines the road on both sides of the 
entrance station is also repeated on the 
roads and parking areas in the canyon. 
The fire tower, also along the entrance 
road, was not constructed to serve a visitor 
function but contributes to the 
cohesiveness of the district by its use of 
compatible building materials and 
construction methods. 



AFFECTED ENVIRONMENT 

The 3.1-mile entrance road has bot 1 
historic and landscape architectura l 
significance. It was the first accom: ,lish­
ment of the Civilian Conservation :orps at 
Bandelier and allowed the prompt 
completion of the rest of the distri1 t by 
providing relatively easy and quid ~ access 
to the monument. The road's charc cter­
defining features - the retaining 1 rail, the 
guardrail, and the stone gutter - , tre all 
present at the approach to the CC< : 
complex, creating a visual theme a rrd 
experience for visitors. These features 
retain a great deal of integrity. All three 
road features are made of indigenc ,us 
stone that characterizes the histori, district. 
Not only are they aesthetically apJ ealing, 
but they visually connect the road with the 
rest of the development and local 
surroundings. Other character-defi 1ing 
features include the road width an :i 
alignment and travel speed. 

The entrance road offers the best \i iews of 
Frijoles Canyon, both up and dow: 1stream 
from the visitor complex. Descend ng 
toward the CCC complex, it is pos ,ible to 
see a succession of mesas and redc ish 
canyons typical of the Pajarito Plateau. 
Climbing out of the canyon, one c. n look 
over the guardrail and see the Rio Grande 
in the distance as it flows past the mouth 
of the Rito de los Frijoles. The des, ent on 
the entrance road also offers dram ttic 
viewshed changes - from broad c. nd open 
vistas of a series of plateaus to the narrow, 
constricted view of Frijoles Canym L. 

The parking area in the CCC histo :ic 
district, originally having room fo1 27 
parallel spaces, has expanded over time to 
accommodate increased visitation , md 
improve visitor and staff safety (iil duding 
moving the central island). Charac :er­
defining features include the islarn l's 
vegetation, the stone curb that ede es the 
island, and the location of the parl ing 
area, which acts as a central plaza for the 
entire CCC district. 
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The character-defining features of the 
current picnic grounds and overflow 
parking areas are the native vegetation, 
mostly riparian and ponderosa pine, the 
sound of the creek, and the large boulders 
that line the road and serve as bumpers 
for parking, site density, the mix of 
individual and double/ group units, and 
the consistent use for vehicular 
access/ recreation. 

The original CCC design included 42 
campsites, each one with a table and 
fireplace. A later plan indicates a reduction 
in numbers; two sites were combined and 
two were deleted on the north side of the 
road while one was added on the south 
side of the road. The campsites were 
designed with attention to the cohesive­
ness of the overall development as 
evidenced by the use of the indigenous 
stone to build small retaining walls. 

By 1963 the area had changed from 
campground to picnic grounds. Around 
this time designers combined several of the 
original campground sites and converted 
most of the campsites east of the bridge to 
parking spaces. 

An informal inventory conducted in 
August 1993 showed relatively minor 
modifications in the area. The southeastern 
half has changed most, becoming almost 
exclusively a series of parking areas that 
accommodates close to 45 cars. The 
northwestern half has partially retained its 
picnic ground functions, although it shows 
a series of parking spots designed to 
accommodate larger vehicles. 

Frijoles Creek is a very distinctive attribute 
of this area. Although often out of sight, 
its sound lends a unique character to the 
historic campground and draws visitors' 
attention. In a way, the creek is the heart 
of the monument. It made both pre­
historic and historic occupation possible. It 
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also acts as a physical connector, linking 
the various segments of the monument. 

The tree canopy along the picnic grounds/ 
parking area offers shade to those hiking 
the canyon trail along the old road 
alignment. The canyon is fairly wide in 
this area, yet the tall trees, valley floor, 
and canyon walls provide a special sense 
of enclosure, typical of the Bandelier 
experience. 

Courtyards and interior open spaces are 
other important elements of the historic 
district. The placement and restricted size 
of the CCC structures was a response to 
topography and budget limitations. This 
placement created interesting spaces 
between the buildings. The historic district 
courtyards and interior open spaces share 
the basic characteristics of all the structures 
in the complex - stone walls covered with 
stucco. Other features include wooden 
lintels, vigas, corbels, and canales 
(scuppers, roof drains), small parapets 
built of indigenous stone, flagstone 
pavement, wooden benches, bancos 
(benches built into walls made of stone or 
stucco), handcrafted fixtures, wooden 
columns supporting portal roofs, the ratio 
of space to building mass, and the degree 
of enclosure, circulation, and partition of 
space with vegetation or structural 
elements. 

The most prominent courtyard is next to 
the old lodge lobby and exhibits almost all 
of the character-defining features. It was 
originally designed and used as a place to 
relax and socialize. Today it serves as an 
outdoor eating area for concessioner 
customers, which required adding picnic 
tables, garbage cans, and recycling bins 
that have dramatically affected the 
character of the courtyard. 

One of the smallest courtyards is adjacent 
to the present interpretation offices. 
Originally the Frey's residence, this was 
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Mrs. Frey's private space and she planted 
apple trees that still survive. This 
courtyard is not rich in architectural 
details, yet it is strongly linked to the 
development of the monument. Today it is 
seldom used, continuing its history as a 
private space. 

Another open space deserves special 
attention - the large area in front of the 
lodge cabins. This fairly extensive space 
contains all of the character-defining 
features of the CCC buildings. In addition, 
a series of low walls and steps subdivides 
the courtyard into smaller, more intimate 
spaces. This courtyard, and the structures 
surrounding it, offer the best examples of 
building in response to the topography. 
This area was used by hotel guests until 
the lodge closed in 1963. Today most of 
the buildings are either offices or staff 
quarters. Summer vegetation is quite dense 
and almost totally obscures the buildings, 
but in the fall, winter, and early spring, 
building features are almost as visible as 
they were decades ago. 

The open space between the large open 
area in front of the cabins and the existing 
concession also maintains its original 
features, including a fireplace. 

Another public outdoor space that 
contributes to the overall character of the 
district is the enclosed yard behind the 
museum and the visitor center. It was 
constructed in 1940 to feature an ethno­
botanical garden landscaped with native 
plants. Although the garden was never 
installed, this space still maintains a high 
degree of integrity and exhibits many 
elements typical of the CCC architectural 
design. 

In 1974-75 an exhibit room was added to 
the museum. This created a small 
courtyard on the northeastern comer of the 
building, which illustrates character­
defining features such as a banco, wooden 
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vigas, and lintels. The use of red l ricks 
instead of flagstones for paving d( notes its 
recent construction; however, this L­
shaped area reflects the attempt tc 
maintain the nature of the historic district. 

The Bandelier National Monumen t CCC 
Historic District retains historic la: ldscape 
integrity in the area of location, d, •sign, 
setting, materials, workmanship, f ~eling, 
and association. 

NATURAL RESOURCES 

Climate 

The climate of Bandelier National 
Monument is semiarid continenta , 
characterized by distinct seasons 1 vith 
wide daily and annual temperatu ·e ranges. 
Summer is hot, and a moderate ai normt of 
rain falls during thrmderstorms. "\, /inter is 
mild to cold, and precipitation fal s as light 
showers and snow. Average precipitation 
is around 15 inches at the lower Elevations 
and up to about 31 inches at the I tighest 
elevations. Because of high temperatures 
and low humidity, the evaporatio 1. rate is 
high. The daytime mean annual a Lr 
temperature is near 50° F. 

Topography 

The topography within the monu nent is 
variable and composed of steep r, )cky 
escarpments, gentle to moderate!~ · sloping 
mesa tops, and narrow floodplair s and 
terraces. The major topographic f, !atures 
are the northwest-southeast trending 
mesas that are separated by the deep and 
steep-sided canyons. At the majo: • visitor 
use area of Frijoles Canyon, elevc: tion relief 
from the mesa to the canyon bott )m 
averages about 400 feet. 

The detached 826.2-acre Tsankaw i rmit (11 
miles northeast of Frijoles Canyo1 t) is a 
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mesa that varies in elevation from 6,680 
feet to as low as 6,000 feet. 

Geology 

The monument is on the Pajarito Plateau 
in north-central New Mexico on the 
eastern flank of the Jemez Mormtains. 
These mountains are mostly volcanic in 
origin, and the monument's geology is 
closely associated with the volcanic nature 
of the region. Exposed rock consists 
primarily of limited areas of Tertiary and 
Pleistocene sediments with extensive areas 
of rhyolite tuff and some basalt. 

The oldest rocks are red sandstones and 
shales of the Galisteo formation and gravel 
and sandstones of the Santa Fe formation 
in the southwest portion of the monument. 
Thick, massive flows and domes of 
Tertiary sediments of coarse porphyritic 
dacite, rhyodacite, and quartz latite 
dominate the northwest part of the 
monument. Recent alluvium (stream­
deposited sediments) occurs along the Rio 
Grande and streams throughout the area. 

Fine-grained igneous basalt flows rmderlie 
most of the lower mesas. Overlying the 
basalt is the Bandelier rhyolite tuff, which 
is formed of compacted volcanic 
fragments. Patchy deposits of 
rmconsolidated pumice, from a few inches 
to several feet thick, cover some areas of 
the rhyolite tuff. Most of the soil material 
is derived from the erosion and break­
down of this rhyolite tuff and pumice. 

Soils 

Monument soils are blanket-thin on mesa 
tops, shallow to deep in indented areas, 
moderately deep and deep in pumice 
deposits, and shallow to deep in the talus 
and stream canyon bottoms. Ongoing 
severe soil erosion is occurring but not 



fully evaluated. Soil determination and 
makeup is incomplete, but 22 types of soil 
have been identified within the monument 
(see appendix B}, seven of which are rock 
outcrop types. Bare rock, or rock outcrop, 
is a dominant feature of the monument 
area and occurs on mesa tops and along 
canyon walls. Soil characteristics of rock 
outcrops are of minor significance. 

Vegetation 

Approximately 720 species of flora have 
been identified within the monument, and 
the monument maintains a herbarium 
specimen collection. There are at least 32 
families of flowers and small plants. Two 
basic plant communities cover the project 
areas. 

Pinon-Juniper/Juniper Woodlands. Pinon 
pine, alligator juniper, one-seed juniper, 
Rocky Mountain juniper, saltbush, 
sagebrush and yucca comprise the 
dominant species. Pinon and juniper 
densities have increased due to historic 
grazing and fire suppression, although soil 
erosion is affecting this community and 
other natural and cultural resources. The 
mesa area north of Frijoles Canyon and the 
Tsankawi unit represent this community. 

Riparian. This is the vegetation com­
munity in canyon bottoms near streams, 
creeks, and springs. The developed area in 
Frijoles Canyon consists of this com­
munity. Species of various trees and 
shrubs such as ponderosa pine, box elder, 
narrowleaf hoptree, oaks, cottonwoods, 
water birch, poison ivy, chokecherry, and 
gooseberry all exist in Frijoles Canyon. 

More than 20% of the known 720 species 
in the monument are exotic or alien 
species. These species have displaced 
native plants and affected plant diversity. 
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Wildlife 

The monument provides excellent natural 
habitat for many faunal species. Recent 
surveys indicate the presence of several 
species of amphibians, reptiles, mammals, 
and birds. At least 10 species from 
historical times are no longer present. 
Predators such as the grizzly bear and the 
gray wolf are no longer found in the area. 

Mammals. There are 44 mammal species 
in the monument, including coyote, fox, 
black bear, weasel, skunk, raccoon, ringtail, 
mountain lion, badger, mule deer, three 
species of rabbit, and about 24 species of 
rodents all exist within the 32,737-acre 
monument. Distribution of these mammals 
is variable and depends on vegetational 
zones as well as elevation. 

Twelve bat species have been recorded, 
and a maternal colony of about 20,000 
Mexican free-tailed bats is in Frijoles 
Canyon. 

Elk were successfully reintroduced in the 
area after being extirpated. The winter 
population in the monument is estimated 
at between 1,000 and 2,000. The state is 
studying the possibility of reintroducing 
bighorn sheep in the Bandelier area. 

Amphibians and Reptiles. Seven 
amphibian species have been recorded. 
Two salamander species, three toad 
species, and four frog species are found in 
the monument. 

Fifteen species of snakes, 10 species of 
lizards, and two species of turtles have 
been recorded. Lizards and snakes, 
including three species of venomous 
rattlesnakes, are found in most areas of the 
monument. 

Birds. Approximately 160 bird species 
have been identified and recorded within 
the monument. Most of these species 
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reside in the area either as perm.a:, ent or 
summer residents; about 115 are b ·eeding 
species. Nearly 25% are spring or J all 
migrants. A roosting colony of abc ut 50 
turkey vultures use trees along Fri oles 
Creek near the developed area in 1 :rijoles 
Canyon. 

Other Wildlife. There are about 9 ) 
species of ants and roughly 1,000 
arthropod species in the monumer t, 
including 10 that are likely new to science. 

Rainbow, brook, and brown trout ive in 
some of the monument streams as a result 
of an introduction program initiatE d before 
1956. 

Threatened and Endangered Spec les. 
Federal and state-listed threatened and 
endangered species will be addres ;ed in a 
separate biological assessment doc 1ment 
prepared by monument staff and 
submitted to the U.S. Fish and Wildlife 
Service. 

Water Resources 

The principal surface waters withi11 the 
monument are canyon bottom creE ks and 
several springs. Five canyons disSE ct the 
plateau in a northwest to southeas: 
alignment. These five canyons sup Jort 
base flows originating from spring, and 
seeps along the base of the mount. tins. 
Only Frijoles Canyon has permanent water 
flow along the entire reach to the l Uo 
Grande. 

Known impacts on the water qualj ty of 
Frijoles Creek result from its proxi nity to 
the NPS headquarters, visitor cent, !r, NPS 
housing, stable operation, mainten mce 
facility, and visitor parking. Past ·.i 3e of 
chemicals and pesticides, includin1; DDT in 
the 1950s to early 1960s, have left. ·esidues 
in the creek and are a continuing i ource of 
contamination. 
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An increasing number of day and 
overnight backcountry visitors create an 
additional potential for impacts on water 
quality. Both the giardia and 
campylobacter organisms may occur in 
surface water streams. 

Surface waters in the monument have been 
extensively monitored since 1977 at 
permanent sampling points. A permanent 
gauging station exists on Frijoles Creek. 
Sampling parameters include Ph, conduc­
tivity, water temperature, dissolved 
oxygen, turbidity, carbon dioxide, total 
hardness, and chloride. Intermittent fecal 
coliform samples are taken, mostly from 
Frijoles Creek. 

Floodplains and Wetlands 

The national wetlands inventory of the 
U.S. Fish and Wildlife Service has 
identified both riverine and palustrine 
wetlands in isolated places throughout 
Bandelier. 

The canyon bottom of Frijoles Canyon, 
from the upper canyon to the confluence 
with the Rio Grande, has been identified 
as a permanently flooded, unconsolidated 
bottom, upper perennial, riverine wetland. 
Side canyons into Frijoles Canyon have 
been identified as intermittent, riverine 
wetlands that are intermittently flooded. 

A temporarily flooded, deciduous forested, 
palustrine wetland dominates the area 
along Frijoles Creek near the Frijoles 
Canyon developed area. 

Both a temporarily flooded, intermittent, 
streambed riverine wetland and a 
temporarily flooded, deciduous scrub­
shrub palustrine wetland are along the 
northeast boundary of the Tsankawi unit 
in the bottom of Los Alamos Canyon. 



There are no floodplains on the mesa tops. 
The only floodplain in the areas 
considered for these concept plans is along 
Frijoles Creek. The floodplain delineation 
is currently being prepared and finalized 
by the NPS Water Resources Division. 

Preliminary indications are that a small 
portion of the developed area near Frijoles 
Creek is within the 100- and 500-year 
floodplains. In general, a 100- or 500-year 
flood will present little, if any, threat to 
monument facilities and resources. 

The lower parking lot and the comfort 
station (no. 9) are within the 100-year 
floodplain. The base of the visitor center/ 
museum (no. 2) is less than 1 foot below 
the 500-year floodplain. The base of the 
comfort station is about 2 feet below the 
maximum depth of a 500-year flood. The 
entire parking area, along with the 
previous described units, are within the 
flash flood zone. 

The administrative complex and the 
Tyuonyi site are within the probable 
maximum flood, which would cause major 
damage to several structures, including the 
Tyuonyi site. Estimated warning time for 
the probable maximum flood is about nine 
hours. Flash flood size is estimated to be 
about half the magnitude of the probable 
maximum flood, and the warning time is 
calculated to be about 40 minutes. 

Air Quality 

The Bandelier Wilderness is designated a 
class I air quality area. Air quality 
monitoring within the monument includes 
an automated 35mm camera and a 
transmissometer for measuring visibility. A 
national atmospheric deposition program 
site has been operated since 1982 to 
monitor acid deposition. Acid precipitation 
has not been identified in the monument, 
but potential exists in the near future. The 
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Interagency Monitoring of Protected Visual 
Environments (IMPROVE) was installed in 
1987 and is currently collecting fine 
particle samples, including S02; PMlO 
mass; organic and elemental carbon, 
nitrate, and chloride ions; and numerous 
additional particulate elements. 

The Park Service has initiated a radon 
monitoring program in the monument, and 
results do not indicate a serious problem. 
The state Air Quality Division has 
purchased and plans to install an 
automated teleradiometer in the 
monument in the near future. 

Regional haze has increased over much of 
the Four Comers region. Accelerated 
development and urban activity in 
Albuquerque and Santa Fe has caused 
views across the valley to become 
periodically obscured. 

Wilderness 

The designated wilderness at Bandelier 
includes more than 23,000 acres (71 %) of 
the total acreage of the monument), 
consisting mostly of canyons and mesas 
connected by steep canyon walls 400--600 
feet high. Elevations in the monument 
vary from about 5,300 feet to 9,000 feet, so 
viewsheds can be either very short or quite 
extensive, depending on where one stands 
in the monument and the type and 
amount of vegetation there. There has 
been no development within the wilder­
ness since its designation in 1976, but 
several development areas inside and 
outside the monument are visible from the 
wilderness. Nearly all of these wilderness 
viewshed intrusions predate the wilder­
ness designation. Among the intrusions are 
NPS developments for staff housing, 
campgrounds, and sewage treatment 
lagoons. 
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Development on several adjacent DOE 
sites (especially TA-33's water tov ·er and 
huge dish antenna) and distant fe 1tures 
such as highways, power lines, b1 idges, 
and towns (as nearby as White R< 1ck, Los 
Alamos, and Espanola, or as distant as 
Santa Fe) also intrude on the viev ·s from 
the wilderness. 

COLLECTIONS 

The NPS collection at Bandelier 1" ational 
Monument comprises about 20,00) 
catalogued entries, totaling 250,00 J items. 
About three-fourths of these are I rehistoric 
artifacts ranging in time from the Paleo­
Indian period (ca. 10,000 B.C.) thrc ,ugh the 
Archaic and Rio Grande Puebloar . eras. 
The remaining artifacts are ethno; ~raphic 
objects - mainly Pueblo arts and crafts 
from the 1930s and 1940s, historic objects 
(both Spanish and Anglo), and m tural 
history collections such as mammal skins, 
a herbarium, and an insect collect ion. 

VISITOR USE 

Recreational visits (the entries of • )ersons 
onto lands or waters administere< l by the 
Park Service for recreational puq: oses) to 
Bandelier National Monument ha re grown 
nearly 74% since 1982 (see table 4 and 
figure 1). Visitation fluctuates am ually, 
but there is a steady pattern of gi owth. 
Record high levels of use occurre l in each 
of the last three years, and the pc pularity 
of the monument is expected to r ~main 
high. Frijoles Canyon is only 5% 1 >f the 
monument's total area, but becau ;e it is 
accessible by car, recreational use is 
concentrated there. Archeological sites are 
the main attraction and within ea ;y 
walking distance. Visitor services are also 
in Frijoles Canyon. 

Visitation may level off due to co 1gestion 
caused by concentrating uses in t 1e 
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canyon. Limited space in the canyon 
causes parking lots to fill quickly in the 
summer. Vehicles are then held at the 
entrance and allowed to enter only when 
another vehicle exits. Canyon parking 
capacity will continue to limit use during 
peak demand times. 

Nonrecreational use of the monument has 
been relatively minor. Nonrecreational 
visits include persons going to and from 
inholdings, commuter and other through 
traffic, tradespeople working in the 
monument, any civilian activities related to 
the pursuit of a gainful occupation (e.g. 
guides), government personnel (not NPS 
employees) with business in the 
monument, citizens using NPS buildings 
for civic or local government business or 
public meetings, and outside research 
activities independent of NPS legislated 
interests (e.g., meteorological research). In 
1990 nonrecreational use was estimated to 
be a constant 70 visits per month. 

An overnight stay is defined as one visitor 
spending one night in the monument. 
Table 5 and figure 2 show that overnight 
use (including campground and 
backcountry use) is a minor part of the 
total monument recreational use. In 1993 
such use made up only about 15% of the 
total overnight stays, a small percentage of 
total recreational use. Furthermore, it has 
not changed substantially during the last 
decade. Tent and recreational vehicle 
camping are provided at Ponderosa and 
Juniper Campgrounds. Ponderosa 
campground is used for group camping. 

The monument is open all year (see table 6 
and figure 3). At one time, Bandelier had 
relatively little visitation during the winter, 
but now the slack season is relatively 
short. 

Some monument facilities close seasonally 
depending on the weather. Juniper 
Campground is closed between December 
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TABLE 4. BANDELIER-ANNUAL VISITATION 1982-93 

YEAR RECREATIONAL VISITS NONRECREATIONAL VISITS TOTAL VISITS 

1993 366,638 840 367,478 

1992 360,204 840 361,044 

1991 345,725 840 346,565 

1990* 327,918 810 328,728 

1989 322,273 780 323,053 

1988 249,561 780 250,341 

1987 261,527 780 262,307 

1986 237,977 780 238,757 

1985 238,434 720 239,154 

1984 215,500 901 216,401 

1983 199,775 800 200,575 

1982 210,850 830 211,680 

SOURCE: National Park Service, Washington Office, Socioeconomic Studies Division 

"Monument counting and reporting procedures were audited and verified. Since April 1990, the monument has 
reported a constant 70 nonrecreational visits per month. 
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TABLE 5. BAI lDELIIER - OVERNIGHT STA Y5 1982-93 

IRECREA TIONAL BACK C0UJ\ !RY TOTAL OVERNIGHT 
YEAR TENT CAMPING VEHICLE CAMPING CAMPING STAYS 

1993 13,135 7,416 4,062 27,0883 

1992 12,458 7,369 3,937 25,666b 

1991 10,952 7,861 3,747 22,559 

1990" 10,836 7,677 5,382 23,895 

1989 13,130 9,455 4,665 27,250 

1988 12,904 8,241 4,437 25,582 

1987 15,368 10,414 5,630 31,412 

1986 11,287 8,037 4,116 23,440 

1985 12,819 8,285 3,555 24,659 

1984 10,858 7,053 3,891 21,802 

1983 14,456 6,539 3,574 24,569 

1982 13,790 7,5C8 4,044 25,342 

SOURCE: National Park Service, Washington C ffice, Socioeconomic Studies Division 

a. Includes 2,475 overnight stays at Ponderos. Campground (for groups). 
b. Includes 1,902 overnight stays at PonderoE: Campground (for groups). 
c. Monument counting and reporting proced·. re.s WE!'e audited ar.d verified. 
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TABLE 6. BANDELIER - 1993 VISITATION BY MONTH 

MONTH RECREATIONAL VISITS NONRECREA TIONAL VISITS TOTAL VISITS 

January 9,630 70 9,700 

February 11,497 70 11,567 

March 23,801 70 23,871 

April 29,943 70 30,013 

May 47,902 70 47,972 

June 40,890 70 40,960 

July 49,196 70 49,266 

August 50,373 70 50,443 

September 39,264 70 39,334 

October 36,581 70 36,651 

November 17,158 70 17,228 

December 10,403 70 10,473 

Total 366,638 840 367,478 

SOURCE: National Park Service, Washington Office, Socioeconomic Studies Division 
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and March, Ponderosa Campgrou 1d 
between November and April. So ne trails 
are closed in winter due to ice an1 l snow. 
In summer, the monument is bus: · all 
week. The visitor center has had J ,300 
visitors on a peak use day. In fall and 
spring, visitation is heavier on W€ekends. 
The average visitor stays two and three­
quarters hours. Since May 1990 o, ·emight 
campers stay an average of 22.75 1ours. 

The monument is known for its c 1ltural, 
geologic, wilderness, and historic resources 
and offers a variety of recreational 
experiences. The visitor center in Prijoles 
Canyon provides orientation to tl e 
monument, exhibits, audiovisual • )resenta­
tions, and videotape programs. A snack 
bar and gift shop is in one of the historic 
buildings near the visitor center. • n 
summer, demonstrations are freq11ently 
offered to show how local artisan ; create 
pottery, embroider, make drums, or weave 
cloth. The monument staff condu :ts tours 
of the ancient villages and cliff si· es in 
Frijoles Canyon. The monument's 
volunteers-in-parks program useE 
volunteers to help with the visito: center, 
tours, and other interpretive acth ities. 

The monument's 75 miles of mail ttained 
trails provide an unstructured re, reational 
experience. About 90% of the mo mment is 
designated wilderness, offering d 1y hikers 
and backpackers solitude in a rel 1tively 
natural setting. Visitors can walk ancient 
trails to archeological sites that p ·edate 
European settlement. Cross-couni ry skiing 
is available seasonally in upper F rijoles 
Canyon. 

Table 7 and figure 4 project recre 1tional 
visits for Bandelier based on dat.: in table 
6. Low, medium, and high levels of use 
are presented. The trend is for st, ~ady 
increases in recreational use, wit] t 
visitation rising by almost 170,00) visits by 
2003, a 46% increase in 10 years. 
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Forecasting was achieved using a simple 
linear regression analysis based on limited 
time series data (12 data points). The high 
and low projections represent the approxi­
mate 90% forecast interval, i.e., there is a 
0.90 probability that the actual values of 
the forecast variable will fall between the 
high and low projections. 

Monument use is affected by a variety of 
factors. Due to time and resource con­
straints, forecasted use of this monument 
is based solely on past use, which is 
projected forward over time. This method 
implies that whatever factors influenced 
visitation in the past will continue to do so 
in the future and that the changes in those 
factors will follow the patterns of the past. 
Extrapolation of a historic trend forecasts 
trend patterns and does not consider the 
causes of the trend. 

Forecasting in this manner is subject to a 
high probability of error because the 
method used is simplistic, relatively few 
data pomts are available, and there is no 
cause and effect relationship between past 
use and future use. Addmg another year's 
visitation figures will affect the projections. 
For these reasons, a range of values were 
reported and caution is warranted when 
mterpreting and using the results. 

REGIONAL LAND USE AND 
REGIONAL VISITOR 
FACILITIES AND SERVICES 

The Nature of Land Use 
on Adjacent Lands 

Bandelier National Monument is bordered 
on the northeast by Los Alamos National 
Laboratory and other Department of 
Energy lands. The nature of the work that 
has been conducted on these lands makes 
them unsuitable for uncontrolled public 
access. 
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TABLE 7. BANDELIER- PROJECTED RECREATIONAL USE 1994-2003 

PROJECTED RECREATIONAL VISITS 

YEAR Low MEDIUM HIGH 

1994 350,135 386,156 422,176 

1995 365,513 402,790 440,067 

1996 380,761 419,424 458,088 

1997 395,893 436,059 476,225 

1998 410,921 452,693 494,466 

1999 425,857 469,328 512,799 

2000 440,711 485,962 531,213 

2001 455,493 502,597 549,700 

2002 470,211 519,231 568,251 

2003 484,871 535,865 586,860 

SOURCE: National Park Service, Central Team, Branch of Planning 
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AFFECTED ENVIRONMENT 

The upper Frijoles Canyon area, in the 
extreme northwestern portion of th ! 
monument, is bounded by U.S. For, !St 
Service lands and by private land l< nown 
as Baca Location No. 1. The uses at Baca 
Location No. 1 include ranching, m ming, 
logging, and trophy hunting. Most U.S. 
Forest Service land south of Baca L )cation 
No. 1 and adjacent to the monume1 tt on 
the west has been designated by O mgress 
as the Jemez Mountains National R ~crea­
tion Area. This designation will em ourage 
greater recreational use and conseq .1ently 
more difficult control and maintern nee of 
the monument's backcountry. 

Other U.S. Forest Service lands borier the 
monument on the north, west, and south­
east. Directly south of the monume at are 
Canada de Cochiti Grant lands tha· are 
owned by the University of New ~ [exico. 

The detached Tsankawi unit is hon lered 
by Los Alamos National Laborator:, on the 
north and west and by San Ildefon ;o 
Pueblo lands on the south and east . 

Socioeconomic Environment 

Los Alamos County Overview. Fe unded 
in 1943 as the base for the Manhattan 
Project, Los Alamos County was cr ~ated 
out of Sandoval and Santa Fe coun :ies. 
During World War II this site provided a 
secure location for developing the , ttomic 
bomb. Existence of the site was keJ ,t secret 
until 1945, and it was many years ; tfter 
that before Los Alamos appeared c n any 
map. 

Los Alamos County has an area of 109 
square miles, 93% of which is own !d by 
the federal government. It was 196 ~ before 
any properties within the county" ·ere sold 
to private owners. Until then the e ltire 
county was under federal control. 
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Los Alamos County is a consolidated city/ 
county government, incorporated under a 
council-manager form of government. A 
full range of public services are provided 
in Los Alamos and White Rock, the only 
commercial and residential areas in the 
county. 

Population - The county's population 
was projected to be 18,150 in 1991. In 1990, 
11,830 people lived in Los Alamos and 
6,285 in White Rock. 

Economy - The economy of Los Alamos 
has developed around the Los Alamos 
National Laboratory and the research 
performed there. The laboratory is owned 
by the Department of Energy and operated 
by the University of California. The 
laboratory employs about 7,400 people, 
and an additional 3,000 individuals are 
employed there on a contract basis. An 
operating budget of approximately $900 
million, nearly half of which goes toward 
salaries and benefits, makes the laboratory 
not only the economic base for the county, 
directly or indirectly employing most of 
the workforce in the county, but a major 
economic force in the state. 

The laboratory continues to serve as a 
federal center for various research projects, 
primarily centered on the design, 
development, and certification of nuclear 
weapons technology. About half of the 
laboratory's efforts go to this type of 
research. Other areas of investigation 
include arms control and treaty 
verification, conventional defense, energy 
research and development, environmental 
technology, and health and biological 
research. The nature of the work at the 
laboratory accounts for the county having 
the highest average income, the highest 
level of education, and the lowest level of 
unemployment in New Mexico (1.6% in 
1989). Employment by sectors is shown in 
table 8. In 1989 the lodging industry 
employed 130 people. That same year 
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eating and drinking establishments 
employed 592 people. 

Transportation/Access - The monument 
is less than a one-hour drive north and 
west of Santa Fe and two hours from 
Albuquerque. Access to Bandelier National 
Monument is from NM 4. This route forms 
much of the monument's northern border. 
Frijoles Canyon, the hub of the monu­
ment's visitor activity, and Tsankawi are 
accessible from this route. 

Much of the monument's backcountry is 
accessible from the west using U.S. Forest 
Service roads and trails. Access to the 
monument from these roads is 
uncontrolled. 

Visitor Services - Los Alamos has a 
surprising variety of community services, 
recreational amenities, and cultural 
activities considering its size and relative 
isolation. Food, lodging, health services, 
etc., here also serve neighboring 
communities. Additional services are 
available in Santa Fe. 

Regional Recreational Activities. The 
area surrounding Bandelier National 
Monument offers various recreational 
opportunities. Santa Fe National Forest 
offers outdoor recreation at both 
developed and undeveloped sites. 
Developed sites may have camping, 
drinking water, and/ or picnic facilities. 
The Dome Wilderness Area and other 
parts of the forest offer opportunities for 
wilderness recreation. Opportunities also 
abound in Santa Fe National Forest for 
backpacking, day hiking, and hunting. The 
Puye Cliff Dwellings and several Pueblos 
are also nearby, offering various cultural 
and recreational opportunities to visitors. 
Santa Clara Canyon offers scenery, cliff 
dwellings, fishing, camping, and 
picnicking. 

In Santa Fe one can find a full range of 
recreational and cultural opportunities, 
including many fine restaurants, shops, 
and museums. Santa Fe is known for its 
art and artists and is a leading center for 
commerce in art. There is also broad 
support for the performing arts including 
the renowned Santa Fe Opera. 

TABLE 8. Los ALAMOS COUNTY -1989 EMPLOYMENT BY SECTORS 

Sector Number of Employees 

Manufacturing 62 

Construction 219 

Transportation and Public Utilities 68 

Wholesale and Retail Trade 1,319 

Finance, Insurance and Real Estate 307 

Services 3,796 

Government 10,674 

Total 16,445 

SOURCE: Bureau of Business and Economic Research, University of New Mexico 
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ENVIRC NMENTAL CONSEQUENCES 

INTRODUCTION 

This section provides an analytic} ,asis for 
comparing the alternatives and th~ key 
environmental impacts that wouk result 
from implementing each of the alt ~rna­
tives. Information in this section ii based 
on the scientific and analytic revie w of 
information collected by the Park ,ervice 
and information provided by other 
agencies and contracted organizat ons. 

Eliminating the current parking ai ea (in 
the state highway right-of-way) ar d 
pedestrian access, caused by state plans to 
widen and realign NM 4, necessit, ttes 
minimal development within the ''sankawi 
unit. Maintaining the status quo t1 Lere will 
cause impacts; there is no true no- action 
alternative for the Tsankawi unit. 

Duchess Castle, in the Tsankawi u nit, 
would not be affected under any < ,f the 
alternatives. 

FRIJOLES CANYON - PREFERl tED 
ACTION: ALTERNATIVE 1 

Impacts on Cultural Resources 

Archeological Resources. Overall . this 
alternative could have some impa, :t on 
archeological resources. Based on ~xisting 
survey information from a class II 
inventory, constructing the visitor contact 
station, the new Frey Trail extensi m, the 
parking area, administrative and r ~source 
management offices, and the new ;ewage 
and utility lines would possibly ill tpact six 
previously affected sites and six p .·eviously 
unaffected sites. Some of the archE ological 
sites that might be affected have 
architectural components, but it is likely 
that these components could be a, oided 
during construction. Determinatio: 1s of 
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eligibility for all of these sites have not 
been done, so the significance of the 
impacts is unknown. 

Although the project area has been 
surveyed, before any development could 
be initiated the National Park Service 
would conduct an additional project­
specific inventory to ensure that the 
location, nature, and extent of the 
resources is thoroughly understood. Site 
significance would be evaluated, and a 
determination of eligibility for the national 
register would be made through consul­
tation with the state historic preservation 
officer. If sites determined eligible for their 
potential to yield scientific information 
would be impacted by this alternative, a 
data recovery plan would be developed in 
consultation with the state historic 
preservation office and the Advisory 
Council on Historic Preservation. Data 
recovery would minimize impacts on 
archeological resources. 

Civilian Conservation Corps Historic 
District. This alternative would help 
maintain the integrity of the CCC historic 
district because only changes in use are 
recommended (see Proposed Historic 
District Building Uses map). Using the 
buildings for interpretation would have a 
minor internal impacts. Visitor use of the 
CCC buildings, which are currently 
administrative offices, might accelerate the 
deterioration of those that would be used 
for interpretive purposes. Before modifying 
the interior of the historic structures, 
consultation with the state historic 
preservation office would be conducted. 

The only new construction in the canyon 
would be handicap-accessible restrooms. 
Compatible architectural style and 
construction materials and appropriate 
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facility location would minimize their 
visual intrusion on the historic scene. 

Cultural Landscape. Changes to the use 
and function of courtyards and interior 
open spaces would not impact character­
defining elements. Removing concession 
services from the monument would 
positively impact the main courtyard 
(southeast of building 17) because it would 
lead to the removal of the picnic tables, 
garbage cans, and recycling bins that 
dramatically affect the character of this 
courtyard, as would restoring its historic 
use as an area devoted to relaxation and 
socialization. 

Changes in the use of the interior open 
space between buildings 13 and 15 would 
have no negative impacts and would en­
hance the visitor experience by providing 
an interpretive and demonstration area 
and offering the public the opportunity to 
enjoy this space, which is currently used 
for parking NPS vehicles. 

Constructing the pipeline between the two 
lagoon systems would require trenching 
within the entrance roadway. With special 
care, the structural characteristics of the 
road, such as the retaining wall, the stone 
guardrail, and the stone gutter, would not 
be affected. Subsurface resource finds 
would be possible. 

Traditional use of the canyon picnic area 
would be discontinued, which would be a 
negative impact. Using the area for inter­
pretive purposes could have a beneficial 
impact. 

Ethnographic Resources. There would be 
no known impacts on area Indian 
communities who claim ancestry to the 
monument or on their traditional uses in 
the monument. Consultation with 
associated Pueblos has been initiated and 
would continue throughout the planning 
process to avoid impacts on other 
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ethnographic resources (see "Consultation 
and Coordination" section). 

Impacts on the Collections 

The new resource management facilities 
would provide environmentally controlled 
museum storage areas, thus allowing for 
more adequate care of the extensive 
monument collections. 

Impacts on Natural Resources 

Soils. A total of approximately 7.22 acres 
on the mesa would be permanently com­
pacted by new impervious structures and 
new asphalt for roads and parking areas. 
Temporary soil disturbance from con­
struction activities would impact about 
6.51 additional acres. 

To mitigate these impacts all areas 
temporarily disturbed by construction 
activities would be revegetated with native 
plant species that are indigenous to the 
monument, including about 0.07 acre of 
soil exposed by removing asphalt at the 
canyon picnic area. The total area to be 
revegetated would be 6.58 acres. This 
includes areas disturbed for utility line 
burials, sewer lines, and constructing 
buildings, roads, trails, and parking. 

Removing the pavement in the canyon 
picnic area, overflow parking area, and the 
backpackers' parking lot would also curb 
the continuing erosion of the Frijoles Creek 
bank that results from picnicking activities. 

Vegetation. Native vegetation in the 
Southwest is fragile and difficult and 
costly to replace. A total of about 7.22 
acres of undisturbed or minimally dis­
turbed land would be permanently 
affected by the proposed action. The 
previously undisturbed land impacted by 
the proposal would constitute an unavoid-
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able loss of a natural resource. Imp, cts 
would range from complete vegetat ton 
removal and light excavation, gradi 1g, and 
surfacing to selective tree cutting ar d 
brush removal for vista improveme 1ts and 
fuel reduction around structures an i other 
public use areas. 

About 0.44 acre of vegetation woulc l be 
permanently displaced by new buil, lings, 
and about 1.47 acres of vegetation, muld 
be permanently displaced by aspha t for 
the parking area and shuttle stop. l' rearly 
2.32 acres of vegetation would be c, ,vered 
by asphalt for new access and circu ation 
roads. About 4.42 acres of additiorn 1 
vegetation would be temporarily di ;turbed 
during construction activities. 

The new trail link from the visitor< ontact 
station to the Frey Trail (east of the new 
maintenance area site) would perm mently 
displace nearly 0.41 acre of vegetati )n. (No 
temporary vegetation displacement would 
occur for trail construction.) 

Constructing facilities for the new r 1esa­
top picnic area would permanently 
displace up to 0.18 acre of vegetatic n. 
Temporary disturbance for picnic a: ea 
construction activities could occur c n an 
additional maximum of 1.67 acres. 

Constructing buildings and asphalt for the 
new maintenance/ emergency vehic e 
facility would permanently disturb 1 

maximum of 2.40 acres of vegetatio 1. The 
temporary disturbance of vegetati01 L due 
to construction activities for the ma nte­
nance facility would occur on abou 0.42 
acre of vegetation. 

In summary, the total area of new 
development on the mesa would 
permanently displace about 7.22 aci es of 
native vegetation and temporarily c isturb 
about 6.51 acres of vegetation. Abo, Lt 0.07 
acre of vegetation would be restore i (with 
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native species) after removing existing 
asphalt in the canyon. 

Areas disturbed would be characterized as 
pi:fion-juniper woodland with some 
transitional ponderosa pine. To mitigate 
these impacts, all construction, where 
possible and feasible, would be planned to 
avoid mature, woody-stemmed plants, 
particularly mature ponderosa pine trees. 
To reduce the possibility of inadvertent 
loss of vegetation, clearing limits would be 
marked before clearing vegetation for 
construction activities. Underground utility 
extensions would be located in existing or 
proposed roadway corridors to the fullest 
extent possible. Vegetation on temporarily 
disturbed locations would be replaced 
with native plant species that are 
indigenous to the monument after 
completing construction operations. 

Wildlife. Some wildlife in and adjacent to 
the development zone would be adversely 
affected because there would be an 
irretrievable loss of about 7 acres of 
habitat. An additional 6.5 acres would be 
temporarily lost due to construction 
disturbance. 

Threatened and Endangered Species. 
Potential impacts on species listed as 
threatened or endangered on state and 
federal lists are being evaluated by the 
U.S. Fish and Wildlife Service. A biological 
assessment is being prepared, and consul­
tation under the Endangered Species Act is 
being conducted. It is not anticipated that 
any federally listed species would be 
adversely impacted. 

Floodplains and Wetlands. No alterations 
or affects on wetlands would occur. The 
new handicap-accessible restrooms be­
tween buildings 9 and 2 would be elevated 
at least 2 feet (or more if necessary) to 
remove them from the 500-year floodplain. 



Water Resources. The quality of surface 
and groundwater would be generally 
unaffected under this alternative. 
Removing the White Rock housing units 
and visitor vehicles within the canyon 
would eliminate a small potential for 
degradation of water quality in Frijoles 
Creek. 

Air Quality. The mandatory shuttle 
(replacing private vehicles in the canyon), 
which would use a clean-burning fuel 
(such as propane or electric) would 
significantly reduce emissions and slightly 
improve air quality in the canyon during 
the peak season (currently April through 
October). 

To further mitigate these impacts, diesel 
and gasoline vehicles would be limited in 
their use to maintenance activities, private 
staff resident vehicles, garbage pickup, and 
delivery. 

Impacts on Noise Levels 

Localized and minor noise levels would 
temporarily increase during construction 
and revegetation activities. Permanent 
ambient noise levels would be slightly 
reduced. Impacts from aircraft overflights 
would continue. 

The mandatory peak-season shuttle system 
would reduce noise levels significantly in 
the canyon if the shuttle does not feature a 
sound amplification system (NPS 1993b). 
Such a shuttle would also change the noise 
profile in the canyon - from a constant, 
high decibel noise level to an oscillating 
and lower noise level. Currently, private 
vehicles and buses operate randomly and 
at times constantly, producing a high 
ambient noise level. A peak-season shuttle 
(currently April through October) would 
provide a fluctuating noise level in the 
canyon, with a minimum ambient noise 
level when shuttle vehicles were not 
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operating to a higher (but lower than 
current) noise level when shuttles were in 
the canyon. During nonpeak periods the 
noise levels would return to higher levels 
with many visitor vehicles coming into the 
canyon each hour. 

To mitigate these impacts, buses and other 
large, louder vehicles would be limited in 
their use to maintenance activities, private 
staff resident vehicles, garbage pickup, and 
delivery. 

Impacts on Views from the Wilderness 

A geographic information system was 
used to determine the relative visibility of 
each development location from the wil­
derness. The site northwest of the entrance 
station, where visitor services and monu­
ment headquarters would be developed 
under this alternative, would be visible 
from about 1,270 acres within the monu­
ment. The maintenance site, south of staff 
housing, would be visible from about 3,625 
acres in the monument. 

Impacts on Visitor Use 

Implementing this alternative would 
increase safety by providing expanded 
visitor parking on the mesa in the 
monument, thereby eliminating the current 
sihtation where visitors need to line up on 
NM 4 when Frijoles Canyon parking lots 
are full. 

Implementing this alternative would 
eliminate the individual driving experience 
during the peak season when the shuttle 
buses would provide the only means of 
visitor access to Frijoles Canyon. 

This alternative would end peak-season 
vehicular congestion in Frijoles Canyon 
but would relocate the traffic volume to 
the mesa. Peak-season traffic would 

r 
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increase due to the addition of th1 · shuttle 
buses, but traffic in the canyon w, ,uld be 
reduced by removing visitors' vet ides. 

Implementing alternative 1 would also 
allow the monument to regulate I eak­
season visitor density in Frijoles C anyon 
by controlling the frequency of th~ shuttle 
schedule. However, the number a f visitors 
in Frijoles Canyon could potential ly double 
if the shuttle trips are too frequent. This 
would cause higher visitor densit ,, 
increased resource wear, increase, l 
demands on staff and utilities, an i a less­
than-desired visitor experience. 

Alternative 1 would improve the .risitor 
experience and monument efficie1 Ley by 
separating operations and mainte 1ance 
from visitors to the greatest degn e 
possible and by providing imprm ed 
visitor orientation and education md 
universally accessible restrooms. 

Expanding the interpretive progr, m in the 
historic buildings of the canyon v ·ould 
ensure their continued use and m ainte­
nance and thus contribute to theii 
preservation. 

Removing concessions from the n tonument 
would (1) reduce the visitor length. of stay 
in Frijoles Canyon and contribute to a 
reduction in canyon congestion, ( !) 
improve the appearance of the ca :1yon 
(because the courtyard that is currently 
used for the lunchroom would b~ restored 
to its historic use and ugly trash , md 
recycling containers would be rer 10ved), 
and (3) reduce maintenance wor1' in the 
canyon. 

Removing the backpackers' parki 1g area 
and the canyon picnic and overfl, >w 
parking areas would reduce trasl and 
maintenance work and release st, ff 
currently assigned to help with v ~hide 
parking for other duties. It woulc also 
reduce the number of vehicles ne ~ded, 
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canyon congestion, emissions, and noise 
and would enhance the scenery and the 
visitor experience. 

Removing the White Rock housing would 
enhance the monument's image by 
eliminating visually intrusive structures. 

Socioeconomic Impacts 

Short-term local economic benefits would 
be gained from construction-related 
expenditures. Monument construction 
activities would generate some temporary 
construction jobs and create additional 
local demands for goods and services. 

Long-term benefits would include creating 
some seasonal jobs (driving buses). These 
positions would most likely benefit local 
residents. 

Removing the concessions (gift shop and 
food service) would cause the loss of some 
jobs but could create others in Los Alamos, 
White Rock, or nearby communities. 

This alternative would result in higher 
capital expenditures by the federal 
government and higher operations and 
maintenance costs for the monument 
because there would be more buildings to 
staff and maintain, more vehicles to 
purchase, operate, and maintain, and more 
interpretive programs to offer. The shuttle 
bus operation might have to be subsidized 
by the National Park Service to attract a 
concessioner and keep user fees reason­
able. In such case, the cost of operating the 
bus service would not be completely 
covered by the fees charged to ride the 
shuttle. 

Alternative 1 would provide adequate 
space for administration and maintenance 
staff to perform their tasks and improve 
their efficiency. At the same time, because 
monument functions would be dispersed 



between two sites, staff travel time and 
fuel consumption would increase slightly. 

Unavoidable Impacts 

About 7 acres of undisturbed or minimally 
disturbed land and vegetation would be 
unavoidably affected by proposed 
development. These impacts are detailed 
under "Vegetation" and "Wildlife" above. 

Irretrievable Commitment of Resources 

Disturbing archeological sites, if such 
disturbance occurs, would result in an 
irretrievable loss of the archeological 
resources because disturbance would 
destroy the resource as data is recovered 
from the site. 

Cumulative Impacts 

The cumulative impacts of a mandatory 
peak-season shuttle and building a new 
visitor contact station and new mesa-top 
parking would benefit the visitor 
experiences and the natural, prehistoric, 
and historic resources in Frijoles Canyon 
by reducing noise and exhaust emission 
levels. Other impacts on the canyon re­
sources from implementing a peak-season 
shuttle would depend on the frequency of 
the shuttle schedule, which would be 
controlled by monument managers. 
Potentially, the number of visitors in the 
canyon could increase over existing levels 
and canyon resources could be negatively 
impacted. Relocating administration and 
maintenance functions to the mesa top 
would also help limit the congestion in the 
CCC historic district. 

Impacts on mesa-top resources resulting 
from construction activities would include 
both temporary and permanent soil and 
vegetation displacement. In this region, 
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regenerating the lost vegetation can take 
decades. 

FRIJOLES CANYON - ALTERNATIVE 
2: NO ACTION 

Impacts on Cultural Resources 

There would be no new impacts on 
cultural resources or Indian communities 
who claim ancestry to the monument 
(including their traditional uses of 
monument resources). Based on visitation 
trends, existing negative impacts would 
continue. Consultation with associated 
Pueblos has been initiated and would 
continue throughout the planning process 
to avoid impacts (see "Consultation and 
Coordination" section). 

Impacts on Collections 

There would be no new impacts on the 
monument collections. 

Impacts on Natural Resources 

There would be no new impacts on natural 
resources. Based on visitation trends, 
existing negative impacts would continue. 

Impacts on Noise Levels 

High levels of ambient noise in Frijoles 
Canyon from vehicular traffic would 
remain unchanged. Impacts from aircraft 
overflights would continue. 

Impacts on Views from the Wilderness 

There would be no new impacts on the 
views from the wilderness. 
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Impacts on Visitor Use 

Visitor safety would continue to be m 
issue. Projected increases in visitatic t1 

would cause more frequent backup~ at the 
entrance road and down NM 4. 

Visitor and vehicular congestion wo llld 
continue and possibly increase in th~ 
canyon. 

The number of visitors would incre, se 
even under the no-action alternativt:, and 
interpretive programs would not be 
adequate to serve the growing numl >er of 
visitors. The museum, theater, and i isitor 
facilities would be more crowded. 

Even under this no-action alternativ ~, 
monument managers would still ha' re to 
comply with the provisions of the 
American's with Disabilities Act. Th~ 
approved Final Master Plan would s· ill be 
in effect, and the recently approved 
Interpretive Prospectus would still be 
implemented. 

The courtyard lunch area would cor tinue 
to be crowded and require maintern nee, 
and the trash and recycle cans woul i 
remain visually intrusive. Keeping t 1e 
concession in the canyon would con tinue 
to extend visitors' time in the canyo: 1. 

Vehicle noise levels would remain a : least 
at existing levels without the peak-s ~ason 
shuttle. 

Socioeconomic Impacts 

Administration and maintenance sra ff 
would continue to have inadequate 
facilities. 

This alternative would not require l1 igher 
capital expenditure by the federal 
government. 
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Cumulative Impacts 

The cumulative impact of implementing 
this alternative would be no resolution of 
the identified issues and continued 
degradation of monument resources and 
visitor experience because of the more 
intensive future uses of all monument 
resources. 

TSANKAWI - PREFERRED 
ALTERNATIVE A: MAXIMUM 
PROTECTION I MODERATE USE 

Impacts on Cultural Resources 

Archeological Resources. Before any 
development could be initiated, the 
National Park Service would conduct an 
additional project-specific inventory to 
ensure that the location, nature, and extent 
of the resources is thoroughly understood. 
Site significance would be evaluated, and a 
determination of eligibility for the national 
register would be made through consulta­
tion with the state historic preservation 
officer. If sites determined eligible for their 
potential to yield scientific information 
would be impacted by this alternative, a 
data recovery plan would be developed in 
consultation with the state historic preser­
vation office and the Advisory Council on 
Historic Preservation. Data recovery would 
minimize impacts on archeological 
resources. 

A full-time NPS presence and improved 
visitor facilities would enhance resource 
protection. 

Cultural Landscape. There would be 
minimal impacts on the cultural landscape 
because of the new facilities; however, 
these would be mitigated by designing 
them to blend in with the surrounding 
landscape and topography and locating 
them out of view of the resources and 
further from Tsankawi Mesa. 



Tsankawi - Alternative A: Preferred Maximum Protection I Moderate Use 

Ethnographic Resources. There would be 
no known impacts on area Indian 
communities who claim ancestry to the 
monument or on their traditional uses in 
the monument. Consultation with 
associated Pueblos has been initiated and 
would continue throughout the planning 
process to avoid impacts on other 
ethnographic resources (see "Consultation 
and Coordination" section). 

Impacts on Collections 

There would be no new impacts on the 
monument collections. 

Impacts on Natural Resources 

Soils. Permanent soil disturbance and 
compaction from impervious structures 
and asphalt would encompass about 0.88 
acre. Up to 3.17 acres of soil would be 
temporarily disturbed by building, 
parking, and trail construction activities. 

To mitigate these impacts, topsoil would 
be stripped and windrowed before 
construction activities and replaced during 
vegetation. All disturbed areas would be 
revegetated with native plant species that 
are indigenous to the monument. 

Vegetation. Native vegetation in the 
Southwest is fragile and difficult and 
costly to replace. However, minimal native 
vegetation would be displaced by new 
structures and trails under this alternative. 
A total of about 0.88 acre of vegetation 
would be displaced by new buildings, 
trails, asphalt, and gravel fill. About 3.17 
acres surrounding new pavement and 
structures would be disturbed by 
construction activities and would be 
revegetated with native plants upon 
completing construction activities. About 
0.2 acre would be revegetated after 
removing existing structures and trails. 
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To reduce these impacts, all construction 
would avoid, where possible and feasible, 
mature, woody-stemmed plants. Construc­
tion limits would be clearly marked on the 
ground before construction. 

Wildlife. Some wildlife (small mammals 
birds, insects, reptiles, and arthropods) in 
and adjacent to new development sites 
would be permanently displaced and thus 
would be adversely affected. There· would 
be an irretrievable loss of about 1 acre of 
habitat; another 3 acres would be tempo­
rarily lost due to construction disturbance, 
but this land would be rehabilitated. Some 
wildlife species (deer, birds, etc.) would be 
temporarily displaced and disturbed 
during construction activities, but they 
would be expected to reoccupy the 
adjacent sites following construction. 

Threatened and Endangered Species. 
Potential impacts on species listed as 
threatened or endangered on state and 
federal lists are being evaluated by the 
U.S. Fish and Wildlife Service. A biological 
assessment is being prepared, and consul­
tation under the Endangered Species Act is 
being conducted. It is not anticipated that 
any federally listed species would be 
adversely impacted. 

Impacts on Noise Levels 

Permanent ambient noise levels would be 
unaffected. Localized noise levels would 
temporarily increase during construction 
activity. 

Impacts on Views 

The new visitor contact station and 
parking would be at least partially hidden 
and further from the resources on 
Tsankawi Mesa. Also, the existing visitor 
contact station, parking area, and visitor 
facilities would be removed from view. 
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Impacts on Visitor Use 

Visitor safety would be improved by the 
full-time presence of NPS staff am l 
because the new parking lot woul, l 
improve the current short sight di ;tances 
and avoid parking near heavy con unuter 
traffic. The presence of two-full th '.le 
rangers and the new facilities wo1. ld a]so 
enhance the visitor experience anc 
understanding of the site. 

The size of the parking lot would regulate 
the number of visitors coming to : .ee the 
unit. 

Access for visitors with disabilitie:: beyond 
the new contact station would not be 
possible without seriously comprc mising 
the resources. However, provisior. s would 
be made to ensure that visitors with dis­
abilities would have the same infr rmation 
and experiences for safe and meru tingful 
visits to the monument. 

Socioeconomic Impacts 

Short-term local economic benefit: ; would 
result from construction-related 
expenditures; however, they wouJ d be 
minimal. 

Additional NPS staff would be re 1uired to 
operate the contact station and se ve as a 
roving interpreter. 

Unavoidable Impacts 

About 0.9 acre of undisturbed or ninimal­
ly disturbed land and vegetation Nould be 
unavoidably affected by proposec 
development. These impacts are , letailed 
above under "Impacts on Natural 
Resources." 
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TSANKAWI - ALTERNATIVE B: 
CONTINUING CURRENT 
MANAGEMENT AND USE 

Impacts on Cultural Resources 

Archeological Resources. Before any 
development could be initiated, the 
National Park Service would conduct an 
additional project-specific inventory to 
ensure that the location, nature, and extent 
of the resources is thoroughly understood. 
Site significance would be evaluated, and a 
determination of eligibility for the national 
register would be made through consul­
tation with the state historic preservation 
officer. If sites determined eligible for their 
potential to yield scientific information 
would be impacted by this alternative, a 
data recovery plan would be developed in 
consultation with the state historic 
preservation office and the Advisory 
Council on Historic Preservation. Data 
recovery would minimize impacts on 
archeological resources. 

Cultural Landscape. Because the new 
parking area would be further from 
Tsankawi Mesa and designed to blend in 
with the surrounding landscape and 
topography, the impacts on the cultural 
landscape would be minimal. 

Ethnographic Resources. There would be 
no known impacts on area Indian 
communities who claim ancestry to the 
monument or on their traditional uses in 
the monument. Consultation with 
associated Pueblos has been initiated and 
would continue throughout the planning 
process to avoid impacts on other 
ethnographic resources (see "Consultation 
and Coordination" section). 

Impacts on Collections 

There would be no new impacts on the 
monument collection. 
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Tsankawi - Alternative B: Continuing Current Management and Use 

Impacts on Natural Resources 

Soils. Approximately 0.6 acre of soils in 
the Tsankawi area would be compacted by 
the new gravel parking area, access road, 
and trail link. 

Vegetation. Minimal native vegetation 
would be displaced by development under 
this alternative. Current maintenance and 
visitor activities would continue to have a 
minor impact on specific sites and loca­
tions. About 0.6 acre of vegetation would 
be permanently removed because of the 
new parking area, access road, and trail 
link. 

Approximately 2.0 acres of temporary 
vegetation disturbance would occur 
because of construction activities. About 
1.4 acres would be revegetated after 
completing construction activities and 
rehabilitating the old trail. 

Wildlife. Because less than 1 acre of 
habitat would irretrievably be lost, 
permanent adverse impacts on wildlife 
would be minimal. About 2 acres of 
habitat would be temporarily lost due to 
construction disturbance, but these lands 
would be rehabilitated. Some wildlife 
species (deer, birds, etc.) would be 
temporarily displaced and disturbed 
during construction activities, but they 
would be expected to reoccupy adjacent 
sites following construction. 

Threatened and Endangered Species. 
Potential impacts on species listed as 
threatened or endangered on state and 
federal lists are being evaluated by the 
U.S. Fish and Wildlife Service. A biological 
assessment is being prepared, and consul­
tation under the Endangered Species Act is 
being conducted. It is not anticipated that 
any federally listed species would be 
adversely impacted. 
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Air Quality. Permanent area air quality 
would remain unaffected and unchanged. 
A temporary increase in localized dust 
would be expected in the immediate 
vicinity during construction activity. 

Impacts on Noise Levels 

Permanent ambient noise levels would be 
unaffected. Localized noise levels would 
temporarily increase during construction 
and reclamation activities. 

Impacts on Views 

Locating the new parking area behind the 
small mesa south of Tsankawi Mesa would 
diminish the impact on views from 
Tsankawi Mesa. The existing contact 
station and restrooms would still be visible 
from Tsankawi Mesa. 

Impacts on Visitor Use 

Visitor safety would be improved because 
the new parking lot would avoid the 
current short sight distances and heavy 
commuter traffic. 

The size of the parking lot (the same as the 
existing area) would regulate the number 
of vehicles and thus the number of visitors 
at the site, making it possible that some 
visitors would not be able to see the site 
when they wish because the parking lot 
would be full. 

Site accessibility for visitors with 
disabilities beyond the new contact station 
would not be possible without seriously 
compromising the resources. However, 
provisions would be made to ensure that 
visitors with disabilities would have the 
same information and experiences for safe 
and meaningful visits to the monument. 



ENVIRONMENTAL CONSEQUENCES 

Socioeconomic Impacts 

Short-term local economic benefits would 
result from construction-related 
expenditures; however, they woulci. be 
minimal. 

The Tsanlawi site would be patrol led by 
staff stationed at Frijoles Canyon. ~· bis 
would require additional staff and 
increased fuel consumption. 
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Unavoidable Impacts 

About 0.6 acre of undisturbed or 
minimally disturbed land and vegetation 
would be unavoidably affected by 
proposed development. These impacts are 
detailed above under "Impacts on Natural 
Resources." 
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COMPLIANCE 

These draft development concept plans / 
environmental assessment provide public 
disclosure of the planning and decision­
making process and the potential 
environmental consequences of actions and 
alternatives, as required by the National 
Environmental Policy Act. Following 
public review of this document the 
National Park Service will issue either a 
finding of no significant impact (FONSI) or 
a notice of intent to prepare an 
environmental impact statement. 

Consultation with the U.S. Fish and 
Wildlife Service regarding protected 
threatened and endangered species was 
initiated in summer 1992. The monument 
staff has completed a biological assessment 
for impacts of the plans on federally listed 
threatened and endangered species, .as well 
as a peregrine falcon site management 
plan. Consultation with the U.S. Fish and 
Wildlife Service will be completed by the 
NPS Southwest Regional Office to satisfy 
the requirements of section 7 of the 
Endangered Species Act. 

All proposed actions will comply with 
section 106 of the 1966 National Historic 
Preservation Act as amended (16 USC 470 
et seq.) and its implementing regulations 
and NPS-28, Guidelines for Cultural 
Resources Management. The identification of 
traditional cultural properties is also now 
required as part of section 106 of this act. 

To comply with the American Indian 
Religious Freedom Act (42 USC 1966), 
which protects and preserves the right of 
American Indians to pursue traditional 
religious activities, monument managers 
would identify and consult with American 
Indian groups traditionally associated with 
monument lands and other resources. 

There would be no known impacts on 
traditional users; consultation with these 
groups would continue. 
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All proposed development would include 
specifications that address the Native 
American Grave Protection and 
Repatriation Act (NAGPRA, Public Law 
101-601, Nov. 16, 1990). Specifications will 
state that should human remains be 
discovered during construction, work will 
stop, the burial will be protected, and the 
Park Service will notify affected Indian 
groups of the inadvertent discovery. 

Proposals in this plan will affect sites and 
areas that are on or may be eligible for 
listing on the National Register of Historic 
Places. To ensure that proposals that might 
affect these properties comply with 
provisions of section 106, the Advisory 
Council on Historic Preservation (ACHP) 
and the state historic preservation office 
(SHPO) were invited to participate in the 
planning process. The draft document will 
be sent to the preservation office and the 
advisory council for review, and their 
comments will be considered for 
incorporation into the final development 
concept plans. 

Representatives of the state historic 
preservation office have been regular 
participants in core team planning. The 
NPS team also met with representatives of 
the Advisory Council to brief them on the 
project scope, issues, and general direction. 

As elements of the plan are implemented, 
site-specific design and project descriptions 
will be submitted to these entities for their 
review and comment. These actions and 
their impacts are delineated in the text of 
this plan. This participation will satisfy the 
requirements of section 106 of the National 
Historic Preservation Act, as amended. 

During the planning process, 
representatives from the Park Service and 
various Indian Pueblos met, and dialogue 
regarding the project is expected to 
continue in the future. Discussions have 
centered around facility development and 
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understanding Indian concerns. TI e 
following table lists specific plan a :tions 
and shows requirements that are r eeded 
for compliance purposes. The entii e 

monument is on the National Register of 
Historic Places. The CCC historic district is 
also listed on the register. 

TABLE 9. CULTURAL RESOURCE MANAGEMENT REQUIREMENTS FOR FRIJOLES CANYON, PREFERRED ALTERNATIVE 1 

PROPOSED ACTION 

Frijoles Canyon 

Construct new visitor 
facilities on the mesa 
(combined contact 
station/ theater/ shuttle 
bus station, parking with 
stormwater retention 
basins, new and 
relocated trails, picnic 
facilities, restrooms) 

Construct new utilities, 
generally in previously 
disturbed roadbed. 

Build stormwater lift 
station and sewer line to 
connect two existing 
lagoons. 

Facility rehabilitation on 
mesa (remove about 10 
campsites at Juniper 
Campground, renovate 
and revegetate area) 

AFFECTED 
RESOURCE/ 
NATURAL 
REGISTER STA 1 

Eight archeo­
logical sites ai 

in the project 
area or vicini1 

• About 14 
archeological 
sites, some w 
architectural 
components, 
in the project 
area or vicini 

About eight 
archeological 
sites, some w 
architectural 
components, 
in the projec~ 
area or viciru 

Two archeolc 
cal sites, som 
with architec 
components, 
in the project 
vicinity. 
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PROPOSED FURTHER 106 
PROPOSED PROTECTNE DETERMINATION COMPLIANCE 
MEASURES OF EFFECT REQUIREMENfS 

• Conduct site-specific No adverse SHPO/ACHP 
archeological investi- effect consultation in 
gations. preparing 
• Design facilities to preliminary 
avoid cultural sites or design and 
intrusion on cultural mitigation 
landscape. plans. 
• Develop mitigation 
plan with SHPO if 
unable to avoid sites 
during construction. 
• Continue consultation 
with affiliated tribes. 
• Educate visitors about 
site protection. 

Same as above. No adverse Same as above. 
effect. 

Same as above. No adverse Same as above. 
effect. 

Same as above plus No adverse Same as above 
archeological monitoring effect. 
of facility removal where 
appropriate. 
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AFFECTED 
RESOURCE/ PROPOSED FuRTIIBR 106 
NATURAL PROPOSED PROTECTIVE DETERMINATION COMPLIANCE 

PROPOSED ACTION REGISTER STATUS MEASURES OF EFFECT REQUIREMENI'S 

Build new monument One archeological • Conduct site-specific No adverse Same as above. 
facilities on the mesa site is in the archeological investi- effect. 
(administrative and project vicinity. gations. 
resource management • Design facilities to 
offices and parking). avoid cultural sites or 

intrusion on cultural 
landscape. 
• Develop mitigation 
plan with SHPO if 
unable to avoid sites 
during construction. 
• Continue consultation 
with affiliated tribes. 
• Educate visitors about 
site protection. 

Build new maintenance Three archeologi- Same as above. No adverse Same as above. 
facility, storage cal sites are in effect. 
boneyard. the project area 

or vicinity. 

Discontinue historic use Six archeological Same as above plus No adverse Same as above. 
of the canyon picnic sites, some with archeological monitoring effect. 
area, relocate use to new architectural of facility removal as 
picnic area on the mesa, components, are appropriate. 
and rehabilitate and in the project 
revegetate canyon picnic area or vicinity. 
area. 

Adaptiv.ely use historic Buildings and • Conduct appropriate • Action con- Same as above. 
structures. landscape site-specific archeological forms to 
• Change the use of features are investigations if ground NHP A's section 
historic buildings 3, 5'. within CCC disturbance would occur. 110 and pro-
12, 13, 14, 15, 16, 17, 23, historic district, • Adaptation of vides for a 
24 (east half), 26, 27 which is on the buildings would follow positive impact 
(north unit), and 29. national register. secretary of the interior's on the historic 
• Remove the standards and would be resources 
concession from in keeping with cultural through con-
building 17 and main landscape. tinued 
courtyard • Document structures maintenance 
• Make buildings 2, 12, and consult with SHPO and upkeep. 
13, 15, 17, 26, universally before and during • No adverse 
accessible. design. effect from 
• Change use of eight change in 
CCC structures from function. 
administration to • Because the 
interpretation. danger of 

petroleum-
related spills 
would disap-
pear, the 
historic district 
would benefit. 
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AFFECTED 
RESOURCE/ PROPOSED FURTHER 106 
NATURAL PROPOSED PROTECTNE DETERMINATION COMPLIANCE 

PROPOSED ACTION REGISTER STA1 us MEASURES OF EFFECT REQUIREMENTS 

Return courtyards and Same as abov .. Same as above. • Concession Same as above. 
interior open spaces removal 
(between buildings 15 includes picnic 
and 17 ar.d enclosed tables, garbage 
area southeast of cans, and 
building 15) to original recycling bins 
function. that negatively 

affect the 
courtyard 
character and 
the cultural 
landscape. 
• Positive effect 
on historic 
resources by 
restoring 
historic 
function. 

Build a new trail link One archeolo ;ical • Conduct site-specific No adverse Same as above. 
from the visitor contact site that may archeological effect. 
station to the Frey Trail. have architec ural investigations. 

components i ; in • Design facilities to 
project area/ avoid cultural sites or 
vicinity. intrusion on cultural 

landscape. 
• Develop mitigation 
plan with SHPO if 
unable to avoid sites 
during construction. 
• Continue consultation 
with affiliated tribes. 
• Educate visitors about 
site protection. 

Construct accessible • Area is par of • Conduct appropriate No adverse Same as above. 
restrooms in Frijoles cultural site-specific archeological effect. 
Canyon. landscape. investigations. 

• Prelimina11 • Use of compatible 
surveys indic 1te architectural styles and 
no archeologi :al materials, and proper 
resources in , rea. facility siting would 

minimize visual 
intrusion on the historic 
scene. 
• Design facilities to 
avoid cultural sites. 
• Develop mitigation 
plan with SHPO if 
unable to avoid sites 
during construction. 
• Continue consultation 
with affiliated tribes. 
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TABLE 10. CULTURAL RESOURCE MANAGEMENT REQUIREMENTS FOR TSANKAWI, PREFERRED ALTERNATIVE A 

AFFECTED 
RESOURCE/ PROPOSED FURTHER 106 
NATIONAL PROPOSED PROTECTNE DETERMINATION COMPLIANCE 

PROPOSED ACTION REGISTER ST A TUS MEASURES OF EFFECT REQUIREMENTS 

Tsankawi 

• Build park access road, There are three • Conduct site-specific No adverse SHPO/ACHP 
turn lanes, parking lot, archeological archeological investi- effect. consultation 
sidewalks, new access sites in the gations. in preparing 
trail. project area. • Design facilities to preliminary 
• Build new visitor avoid cultural sites or design and 
contact station and patio intrusion on landscape. mitigation 
area. • Develop mitigation plans. 
• Relocate brochure box. plan with SHPO if 
• Build underground unable to avoid sites 
utility extensions, new during construction. 
septic system. • Continue consultation 
• Build duplex staff with affiliated tribes. 
residence, residential • Educate visitors about 
access road. site protection. 

Remove existing gate Same as above. Same as above plus No adverse Same as 
and access trail, install archeologically monitor effect. above. 
fence facility removal as 

appropriate. 

TABLE 11. CULTURAL RESOURCE MANAGEMENT REQUIREMENTS FOR TSANKAWI, ALTERNATIVE B 

AFFECTED 
REsoURCE/ PROPOSED FuRTiiER 106 
NATIONAL PROPOSED PROTECTIVE DETERMINATION COMPLIANCE 

PROPOSED ACTION REGISTER STATUS MEASURES OF EFFECT REQUIREMENTS 

Tsankawi 

Build park access road There are three • Conduct site-specific No adverse • SHPO/ 
and tum lanes, parking archeological archeological effect. ACHP 
lot, new access trail. sites in the investigations. consultation in 

project area. • Design facilities to preparing 
avoid cultural sites or preliminary 
intrusion on landscape. design and 
• Develop mitigation mitigation 
plan with SHPO if plans. 
unable to avoid sites 
during construction. 
• Continue consultation 
with affiliated tribes. 
• Educate visitors about 
site protection. 

Remove gate and access Same as above. Same as above plus No adverse Same as 
trail and relocate archeologically monitor effect. above. 
brochure box. facility removal as 

appropriate. 
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CONSUL1ATION AND COORDINATION 

In April and August 1994 the Dr":, l 
Development Concept Plans I EnvirJ 1mental 
Assessment were reviewed by the • 3andelier 
National Monument staff and the NPS 
Southwest Regional Office. Chang es 
required from these reviews were 
incorporated into the document. 1 he 
document was circulated to the N PS 
Washington Office for policy revii w and 
to the New Mexico state historic 
preservation office and the Advisi ,ry 
Council on Historic Preservation in 
November 1994. Comments from the 
policy review will be addressed 5.J t late 
1994, and the document will be n vised as 
necessary and placed on public IE view in 
early 1995. 

Public involvement activity begar March 
30, 1992, with a four-day scoping work­
shop at Los Alamos. Workshop p utici­
pants included representatives frc m 
Bandelier National Monument, th:? NPS 
Southwest Regional Office, NPS I [arpers 
Ferry Center, and the NPS Denver: Service 
Center; San Ildefonso Pueblo; the New 
Mexico state historic preservation office; 
and the Department of Energy / ~os 
Alamos National Laboratory. 

In the interest of keeping the gro1 tp from 
becoming too large, and because :here 
were many different interests bei.J 1g 
represented at the scoping meetir gs, the 
Park Service felt that one represe11tative 
from each of the non-NPS organi: ,ations 
was appropriate at this time. San Ildefonso 
Pueblo was selected because it he's the 
closest ties with the areas in the 
monument that would be affectec l by 
implementing the plan. 

Following the completion of the I ough 
draft plan, the five neighboring F ueblos 
were contacted by letter (dated~ :ay 13, 
1993) to arrange meetings with tl em to 
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discuss the draft plan and receive their 
comments. A follow-up letter was sent to 
the same five neighboring Pueblos on June 
1, 1993. Meetings were subsequently held 
with the Pueblos of Santa Clara 0une 18, 
1993), San Ildefonso 0une 18, 1993), and 
Cochiti 0une 24, 1993). The meetings were 
held at the governor's office of each 
Pueblo. In addition, Santa Clara Pueblo 
made an onsite visit with an inspection 
tour and discussion on September 2, 1993. 

San Ildefonso responded to the Park 
Service's meeting with them by letter 
(dated July 15, 1993). In their letter they 
made certain proposals directly and 
indirectly related to the draft plan. 
Regional Director John Cook responded by 
letter dated September 23, 1993. 

Following the meeting with the Santa 
Clara Pueblo at the Pueblo and the Santa 
Clara onsite visit, Santa Clara Pueblo 
Governor Walter Dasheno responded by 
letter dated September 9, 1993. 

Copies of these letters are provided in 
appendix C. 

In 1995 the Park Service will place the 
draft document on public review and 
invite comments at an informal open 
house. During this period monument 
representatives and planning staff will 
meet with the five neighboring Pueblo 
leaders at their Pueblos to discuss the draft 
plan and get comments. Comments and 
concerns will be solicited from the 
remaining 14 Pueblos by mail. All Pueblos 
will also be invited to attend the open 
house. Onsite tours and discussion will be 
offered to all Pueblos. 

The agencies listed below have provided 
assistance and information in the 
preparation of this document. 

I 
1 

1 
I 



Bureau of Business and Economic 
Research, University of New Mexico 

Department of Energy / Los Alamos 
National Laboratory 

Los Alamos County Chamber of 
Commerce 

Los Alamos County Tourist Information 
Center 

Museum of New Mexico 
National Park Service 

Bandelier National Monument 
Southwest Regional Office 
Water Resources Division 
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Consultation and Coordination 

New Mexico Division of State Records and 
Archives 

New Mexico State Highway and 
Transportation Department 

New Mexico Division of Wildlife 
New Mexico State Historic Preservation 

Office 
U.S. Department of Agriculture, Soil 

Conservation Service 
U.S. Fish and Wildlife Service 
U.S. West Communications, Santa Fe, New 

Mexico 
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APPENDIX A: SUMMARY OF ACCESSIBILITY RECOMMENDATIONS 

Note: "Accessible" in this appendix refers to accessible to people with disabilities. 

CONVERSION RATING RECOMMENDATION 
0 = ACCESSIBLE RU = Remain Unaccessible 
1 = EASY MA = Make Accessible 
2 =MODERATE CA= Currently is Accessible 
3 = DIFFICULT 

BUILDING NO. BUILDING NAME RATING RECOMMENDATION 

1 Comfort Station 3 RU 
2 Visitor Center 2 MA 
3 Warehouse 3 RU 
4 Maint. Shops 1 CA 
5 Gas & Oil House 2 RU 
6 Storage Shed 0 CA 
7 Residence 3 RU 
8 Residence 3 RU 
9 Comfort Station 3 RU' 

10 Ranger Dorm 3 RU 
11 Residence 3 RU 
12 Library 1 MA 
13 Training Room 2 MA 
14 Gas & Oil House 3 RU 
15 Admin. Office 2 MA 
16 Admin. Office 3 RU 
17 Snack & Curio Shop 2 MA 
18 Admin. Office 3 RU 
19 Cabin Group A 3 RU 
20 Cabin Group B 3 RU 
21 Kiva/Laundry 2 RU 
22 Powerhouse 2 RU 
23 Cabin Group D 3 RU 
24 Cabin Group C 3 RU 
25 Stable 2 RU 
26 Entrance Station 1 MA 
27 Cabin Group E-1 3 RU 
28 Cabin Group E-2 3 RU 
29 Cabin Group E-3 3 RU 
30 Fire Lookout 3 RU 
32 Residence 3 RU 

• Additional accessible facilities are recommended at this location. 
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Building 1: Comfort Station 

The path to the building is not current y accessible due to steep grades, and the restrooms are not 
accessible due to changes in grade, nar1 ow door widths, and standard toilet partition sizes. 

Recommendation: The trail could be made accessible, but not easily due to the elevation changes. 
Major modifications would be necess, Lry to make the interior of this structure accessible. Because 
there are plans for accessible restroom:, in the main building complex area, there seems to be no need 
to make this comfort station or the tr; .il to it accessible. 

Building 2: Visitor Center 

The building does not currently meet aci essibility standards. New exhibits to supplement the existing, 
or all new exhibits, are needed, which \' ,m probably alter the visitor use and flow. Although it is not 
possible to solve this difficult problem, rithout also designing the new exhibit flow, some analysis of 
existing problems and suggested soluti< ns will hopefully lead to an overall resolution. 

Front Entrance. The ramp does not pro' ·ide for a level entry at the door. A level landing area of 5 feet 
is required in front of each entrance. T te screen doors have been removed, and the entrance doors 
have been modified to open out. How, iver, the narrow 30-inch width of the doors does not allow 
access by opening only one leaf. Doorw iys with two independently operated door leaves must have 
at least one leaf with a clear opening m nimum width of 32 inches. 

Recommendation: The ramp configuration at the front doors will need to be revised to provide a 
5-foot level landing at the door and a 4-foot minimum length. To make this entrance accessible 
without changing the door width, it ~ ill be necessary to make the doors either automatic or power 
assisted. An alternative would be to v iden each door leaf to 2 feet 10 inches and reduce the size of 
the sidelights. A second alternative ¥. ould be to use an adjacent single-leaf door to the left of this 
entry, which is now 36 inches wide. A possible drawback of this approach would be that the person 
entering would not directly arrive iI the central lobby. This door could be added to the main 
entrance, which would give the build ng a visitor flow with a one-way routing. 

Rear Entrance from Portico. This pair , ,f new doors are the required size to be accessible. The stone 
floor of the portico has been ramped to eliminate the 3-inch elevation change at the door. Although 
the slope of the ramp is low, there is nc level landing at the door. 

Recommendation: Move the ramp s<, that a 5-foot level surface can be provided at the door. 

Interior. The first floor of this building s on three different levels. One enters at the lobby level, then 
down 6 inches to the existing auditoriu: n or up 13 inches to the existing museum/ display area (and 
exit to rear portico and canyon trai ). Access to the auditorium does not meet accessibility 
requirements. The clear opening widt 1 of the door is marginally adequate, but there is no level 
landing before the door at the bottom O! the ramp. Access to the museum area from the main level is 
currently by a steep removable ramp, ~ hich requires an attendant. 

Recommendation: Because it is planted to relocate the auditorium, the door at the bottom of the 
ramp could be removed. Another pos ;ible location for a ramp to the auditorium floor level would 
be at the front left comer of the lobh) . 

Access to the museum from the lobby could be attained by installing a scissor lift (3 feet x 4 feet) on 
the right side of the wide stair, whic t could be either user controlled or remotely controlled. An 
alternative access to the current exhil it area would be to alter the double doors at the rear of the 
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former auditorium (they are not historic) and install a ramp up to the portal floor level. This would 
put one on an accessible route to the exhibits via the portal or to the restroom (as discussed later). 

Building 3: Warehouse 

This building does not have an accessible entrance, and the toilet and most interior rooms are not 
accessible. To make the entrance accessible would require about an 18-foot ramp. The interior would 
require considerable modifications, such as widening doorways and moving wall partitions and 
plumbing fixtures. Due to the planned use of this building as a field office for patrol rangers and the 
fact that it is not in a public location, it probably does not need to be made accessible. 

Building 4: Garage & Carpenter Shop 

The carpenter shop has an accessible entry. The garage is only accessible through the sliding garage 
doors. The proposed future use of this building probably would not require additional accessibility. 

Building 5: Gas & Oil 

This building is not accessible, and the planned future use probably would not require accessibility. 

Building 6: Garage (Materials Storage) 

This building is accessible. Future plans are to retain the current function. 

Buildings 7, 8, 10, and 11: Residences 

None of these buildings are accessible. All have steps leading to the entrances, narrow doorways, and 
small interior room~ with tight hallways. Two of the residences have interior level changes from the 
main floor level to the living room. None of the bathrooms are accessible, and conversion would be 
difficult due to the existing configurations. The planned use of these structures is to continue to use 
them for housing. 

Recommendation: To make these buildings accessible would require extensive modifications. 
Therefore, these buildings should remain unaltered. 

Building 9: Comfort Station 

The current restrooms adjacent to the visitor center are not accessible because the entrance doorways 
are too narrow and the toilets are in standard sized compartments. Modifications to these structures 
would be extensive in relation to the size of the building. 

Recommendation: Construct new single-unit restrooms (one each for men and women) to the rear 
of the existing women's restroom. Access could be provided through a new gate in the nonhistoric 
wall between the women's restroom and the visitor center. Ramps at this location would allow access 
to the rear portal of the visitor' center and to the visitor center itself. 
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Building 12: Library/Storage 

The building is not accessible. There is a step up to the front door, and the leaves of the front door are 
more than 4 feet wide. The future plan; call for this building to be used as an interpretive facility. This 
would require an accessible entrance a ,d interior, which will not be difficult to achieve. A grade ramp 
could be constructed to the front dom , and the door panel could be altered to reduce its width. 

Building 13: Training Room 

Future plans call for this building tu be used as an interpretive facility, which could require full 
interior accessibility. The entrance fr lm the parking lot portal could be modified to provide an 
accessible entrance by ramping the pc rtal floor to eliminate the 12-inch change in grade at this entry 
and providing a level landing at the c oor. 

Building 14: Gas & Oil House 

It would be nearly impossible to make this structure accessible. Any future use would have to be such 
that nonaccessibility would not be a F roblem. • 

Building 15: Administrative Office 

This building is not accessible. For th• future proposed use as a visitor facility, the building must be 
accessible. 

Entrance. The front portico is not ac, :essible from the side walk. Access is currently from the patio 
between buildings 15 and building 17, down a &-foot ramp. The double front entry doors do not meet 
minimum clear opening width for as ngle-leaf door, and they are not actuated. 

Recommendation: A ramp should be installed at the left side of the portal. To make the entrance 
doors accessible would require tl tern to be automatic or power-assisted so that both open 
simultaneously. An alternative wm ld be to use the adjacent 3-foot-wide door to the right of the 
current entrance doors. 

Interior. The interior is on two level:;, The first, or main, level is entered either through the double 
front doors or the door to the right of them and was the original dining room, lunch room, and 
kitchen. Up 6 inches from this level I o the rear was the original rear portal, an open area between 
buildings 15 and 16, which has since ,een enclosed. 

It is planned to use the enclosed span between buildings 15 and 16 for public use, which will require 
an accessible route between the two 1 !Vels. There is an existing 4-foot-long ramp in the coffee room, 
but it does not meet accessibility requ: rements. The slope is too steep. There are two existing exits out 
from this level that can potentially 1 e used for circulation or emergency egress. The door exiting 
toward the loading dock does not ha re enough distance between the latch side of the door and the 
wall to meet requirements for entry fi om the loading dock. There is also a step at the exterior of the 
door. 

Recommendation: Installing a &-fo1 ,t ramp would provide adequate accessibility between the two 
levels. The door from the office are 1 to the loading dock will be accessible when the walls in this 
area are removed as planned. If nee ied for circulation, the door from the upper level to the loading 
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dock could be moved over to provide adequate distance from the latch to the wall and the step could 
be ramped. 

New Restrooms. The restrooms in the attached building 16 are not accessible. Facilities should be 
provided somewhere in the vicinity of this building because it is a long distance to the ones by the 
visitor center and those will not have the capacity for increased visitor use. 

Recommendation: Accessible restrooms could be constructed in the space between buildings 12 and 
16, with access from the existing loading dock for building 15. Access to the dock from the southeast 
courtyard is proposed to be via a chairlift. 

Building 16: Administrative Office 

Planned use for this building is for interpretive offices and workspace. Currently, this building is not 
accessible. There are eight separate floor levels within this small building. It is not feasible to make the 
modifications necessary to make it accessible, and it would require extensive modification. 

Recommendations: Recommendations are to leave this building as is. 

Building 17: Snack & Curio Shop 

This building is not accessible. Plans are to convert this building to an interpretive use. This building 
will need to be made accessible. 

Snackbar Entrance. There is a 7-inch difference in elevation from the southeast portal to the snack bar 
floor level. The opening width of the double doors is 4 feet, so each individual leaf is 2 feet, which is 
not accessible. 

Recommendation: The accessible entrance is proposed to be from the southeast portal through the 
double doors. If the existing cooler is removed, the pavement could ramp up the necessary 7 inches± 
to the doors. There needs to be a level landing at the doors, and they need to be automated or power 
activated. An alternative to power activated doors would be to remove the double doors and replace 
them with a 3-foot-wide door and a fixed panel. 

Interior. The existing snack bar is about 16.5 inches, three risers, below the existing gift shop. The 
existing restroom is not accessible and cannot be made so without extensive modifications, so it does 
not need to be. 

Recommendation: To gain access between the two interior levels, a chairlift could be installed along 
the southwest wall. 

Gift Shop Entrance. The gift shop patio is not currently accessible from either the parking lot 
sidewalk or the gift shop. The patio is about 11 inches above the sidewalk. There is a 1.5-inch threshold 
at the double entry doors from this patio to the gift shop, and the interior floor level is 7 inches lower 
than the threshold. A ramp is provided at the interior of this door, but it is steep (dropping 7 inches 
in 5-8 inches) and there is no level landing at the door. The double entrance doors are each 2.5 feet 
wide. 

Recommendation: The entry/ exit from the gift shop to the patio does not need to be accessible for 
general circulation flow, but it should remain in use for assisted exit in emergencies. For this use, 
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the existing ramp and narrow door: should remain in place. Then the patio does not need to be 
accessible from the sidewalk. 

Building 18: Administrative Office 

This building would continue in its cu ·rent use as offices for interpretive staff. The building is not on 
an accessible route, and neither entran :e is accessible. The interior is on two different levels. It would 
require major modifications to make tJ tis building accessible. 

Recommendation: The recommend ttion is to leave this building as is. 

Building 19: Cabin Group A 

This cabin group appears to meet exte for accessibility standards based on the slopes and surfaces of 
the walks. These units will remain as h msing facilities. Unit A is not accessible because it is down two 
risers, and the bathroom could not be easily made accessible. 

Unit B could be made accessible by eli ninating the riser at the door, but the bath is shared with unit 
A and could not easily be made acces: ,ible. 

Units C and D could be made accessil le by raising the porch floor to cabin floor height. The shared 
bathroom is not accessible. 

It would take major modifications to 11ake any of these units accessible. Also, the flagstone surfaces 
at the entry porches may not meet sta 1dards. 

Recommendation: The recommend ttion is not to alter this building. 

Building 20: Cabin Group B 

It is planned that this building remai: t in its current use as housing. See building 19 for accessible 
route. The site plan shows steps up to the cabins from the circulation path. To make the units 
accessible, the porch floors would ne ~d to be raised to cabin floor levels. The bathrooms are not 
currently accessible, and it would req1 1ire major modification to alter them. 

Recommendation: The recommend 1tion is to retain this building as is. 

Building 21: Kiva/Laundry 

See building 19 for accessible route. Tl e building is to retain its current as a storage facility, laundry, 
and utility distribution point. The base nent and first floor are not accessible. It is not feasible to make 
the basement accessible. The main lev, !l could be made accessible by raising the outside approach to 
floor height and removing some interi :>r walls; however, the entry door is too narrow. 

Recommendation: The recommend 1tion is not to alter this building for accessibility. 
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Building 22: Powerhouse 

This building will continue to be used as a powerhouse. As long as the current function does not 
change, it does not need to be made accessible. 

Building 23: Cabin Group D 

It is planned to convert this building from office use to housing. See building 19 for accessible route. 
Unit A is not accessible because of several steps on the sidewalk approach route. The bathroom is not 
accessible. Unit Bis not accessible due to the configuration of the front door swing, which does not 
provide enough access room between the door and wall). The porch is not accessible, but it could be 
made so by adjusting the slope on the sidewalk. The front door could be made accessible by reversing 
its swing. 

Recommendation: To make the bathrooms accessible in both units would require extensive 
modifications. Therefore, this building should remain unaltered. 

Building 24: Cabin Group C 

This building will be converted to housing. This building is not currently on an accessible route due 
to steps on the sidewalk route. The entrances are not accessible due to differences in elevations, and 
the bathrooms are not accessible. 

Recommendation: Due to the extensive modifications required to make this structure accessible, the 
recommendation is to leave this building in its existing state. 

Building 25: Stables 

This building is not on an accessible route due to steps, etc. The building does not need to be accessible 
because it is planned to continue in its existing use. 

Recommendation: The recommendation is to leave this building as it is. 

Building 26: Entrance Station 

This building will remain as an entrance station. The building is not accessible due to the elevation 
difference between road surface and island surface. The stone surface on the island does not meet 
standards for width of joints. The interior of the building meets standards, and the doors are accessible. 

Recommendation: It would not require much alteration to make the building accessible. 

Building 27: Cabin Group E-1, Housing 

This building will continue its current use as a housing facility. See building 19 for accessible route. 
This building is not accessible from the exterior due to elevation differences between the walkway, the 
porch, and the floor. Alterations,to make the building accessible could easily be made. The bathrooms 
are not accessible and could not be easily converted. 
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Recommendation: The recommenc ation is to leave this building as is. 

Building 28: Cabin Group E-2, Hous ng 

See building 19 for accessible route. S ~e building 27 for building accessibility. 

Recommendation: The recommenc ation is not to alter this building for accessibility. 

Building 29: Cabin Group E-3, Offic ? & Curatorial 

This building will be converted to ho 1sing. See building 19 for accessible route. This building is not 
on an accessible path due to the two ;ets of steps on the route. The bathrooms are not accessible. 

Recommendation: The recommern lation is not to alter this building for accessibility. 

Building 30: Fire Lookout 

This building will remain a fire look01 Lt. It is not accessible due to stairs from grade to the second floor 
balcony. To make the tower accessil: le would require installing an elevator on the exterior, which 
would comprise the integrity of the 1 istoric scene. 

Recommendation: The recommeni lation is not to alter this building for accessibility. 

Building 32: Residence 

This building will continue to be med as a residence. The building is not accessible due to steps 
leading up to the entrance patio. The living area is accessible. The kitchen is not accessible but could 
be fairly easily remodeled and made , ccessible. There are no toilet facilities on the living level, and one 
could not easily be installed. The ~leeJ oing areas and bathroom are up four risers and are not accessible; 
they could not be made accessible w thout major modifications. 

Recommendation: The recommen iation is not to alter this building for accessibility. 
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APPENDIX B: SOIL TYPES IDENTIFIED IN THE MONUMENT 

This synopsis has been extracted from a soil 
survey of Bandelier National Monument (Earth 
Environmental Consultants, Inc. 1978). 

◊ = Soil types identified in the Frijoles Canyon 
project area 

•=Soil types identified in the Tsankawi unit 
project area 

¢- Rhyolite Tuff Rock Outcrop-Hackroy 
Complex. This soil type is extensive, is on 3%-
15% slopes of mesa tops, and has rather severe 
limitations for most uses. Accelerated soil 
erosion is a common feature. 

◊ Hackroy-Nyjack Complex. Soil of moderate 
extent and occurs on 3%-15% slopes of mesa tops 
and on side slopes of ridges. Soil erosion is 
variable because removal varies from slight sheet 
erosion to severe accelerated erosion where V­
shaped gullies occur. This soil type has few 
limitations for most engineering uses except for 
those in which the shallow to moderate depth to 
bedrock is detrimental. 

¢- Frijoles Gravelly Sandy Loam. Soil of 
moderate extent and occurs primarily on 3%-15% 
slopes on mesas and talus slopes in canyons 
where pumice is the parent material. Accelerated 
erosion is a common feature, and V-shaped 
gullies frequently occur. Pumice deposits have 
few limitations for most engineering uses. 

◊ Rhyolite Tuff Rock Outcrop. This soil 
represents large areas on mesa tops of 0%-15% 
slopes and where preexisting soils have eroded 
away. This type is extensive, leaves bare exposed 
rhyolite tuff bedrock, and has severe limitations 
for most engineering uses. Shallow loamy soil 
material exists only in pockets, cracks, and 
crevices. 

◊ Very Steep Rhyolite Tuff Rock Outcrop. Soil 
is moderately extensive on slopes of 45%-120% 
slopes of steep canyon walls and cliffs. It is 
generally inaccessible to humans and most 
animals. This type has severe restrictions for 
engineering uses. 
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◊ Typic Ustorthents. Soil occurs on 15%-75% 
slopes of stony, cobbly colluvial (talus) materials 
at the foot of steep canyon walls. Large amounts 
of stone and cobble are typical of this soil type 
and limit most engineering uses. 

◊ Aquic Haplustolls. Soil of moderate extent 
on 1 %-3% slopes and occurs only in canyon 
bottoms along major drainageways. It is subject 
to seasonal flooding and stratified with stream.­
washed cobble and stones. Development 
potential is limited because it is in the 
floodplain. 

Basalt Rock Outcrop-Prieta Complex. This soil 
has limited distribution and occurs only in the 
southeast part of the monument near the Rio 
Grande River. It occurs on high basaltic mesas 
above the river on 3%-15% slopes and has severe 
use limitations. 

Sandstone Rock Outcrop. This soil also has 
limited distribution in the southwestern part of 
the monument near Red Rock Canyon. It occurs 
on steep hills of stratified sandstone and shale of 
15%-75% slope. Erosion is severe and has severe 
limitations for most uses. 

◊ Nyjack Loam. This soil is of moderate extent 
and occurs mainly in the north and north­
western part of the monument on mesas of 0%-
15% gentle slopes. This soil type has few use 
limitations. 

Unnamed Eutric Glossoboralfs. These soils are 
of moderate extent on mesas of 0%-15% slopes in 
the northwest part of the monument. Moderate 
slope is the only use limitation. 

Eutric Glossoboralfs Complex. These soils are 
not extensively distributed and occur on 5%-10% 
slopes on mesas and side slopes of domes in the 
Baca Location. This soil complex has few use 
limitations. 

Eutric Glossoboralfs Rock Outcrop Complex. 
This soil is moderately extensive on 20%-45% 
slopes and occurs on steep side slopes of domes 
and in canyons of the Baca Location. It is subject 
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to severe water erosion and has rather ;evere use 
limitations. 

Cumulic Haploboroll-Eutric Gloi soboralfs 
Complex. This soil has few use limit. tions and 
limited distribution of 0%-15% slopes occurring 
on gentle undulating to moderately slo )ing mesa 
tops on Sawyer Mesa and along St. Peers Dome 
Road. 

Argie Cryoborolls-Rock Outcrop Com ~lex. This 
soil has limited distribution on 5%-4 ;% slopes 
and occurs on moderately sloping mountain 
tops, ridges, and steep mountain sidei on Cerro 
Grande Mountain. The soil has S< ivere use 
limitations. 

Griegos Soils. This soil is on 40%- ID% steep 
north- and east-facing slopes on high r: 10untains. 
This soil is highly erodible and has severe 
limitations for most uses. 

Basalt Rock Land. 1his soil is of slight 
distribution and occurs on 50%-90% slopes of 
very steep rock outcrop. Because ol the very 
steep slopes, this soil has severe limi ations for 
engineering uses. 

Bluewing Gravelly Sandy Loam. Thi , soil is of 
little extent on 0%-5% slopes and lccurs on 
terraces formed in recent alluvium of mixed 
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origin. This soil is subject to severe erosion and 
has moderate to severe use limitation. 

Guaje Gravelly Sandy Loam. 1his soil is of 
moderate distribution on 10%-30% slopes and 
occurs on foot slopes and hills. Erosion is 
variable, from moderate sheet erosion to severe 
where V-shaped gullies occur and has severe 
limitations for most engineering uses. 

Los Alamos-Silver Sandy Loam. 1his soil is of 
limited distribution on 0%-10% slopes and occurs 
on uplands and alluvial fans. Accelerated erosion 
is a common feature of this soil, and it has 
moderate to severe limitations for engineering 
uses. 

• Penistaja Fine Sandy Loam. 1his wil is of 
moderate disbursement on 0%-5% slopes and 
occurs on alluvial fans formed in mixed water­
laid and wind-laid material. 1his soil has a 
moderate erosion factor and few engineering 
limitations. 

• Tuff Rock Land. This soil type has extensive 
distribution in the area and generally consists of 
bare rock as steep walls, cliffs, and mesa tops. 
This soil type is generally inaccessible to humans 
and has severe limitations for engineering US<es 
and for most wildlife. 
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February 26, 1992 

Mr. Pete Martinez, Governor 
Pueblo of San Ildefonso 
Route #5, Box 315-A 
Santa Fe, New Mexico 87501 

(505) 67203861 

Dear Honorable Governor Martinez: 

Central Files 

The Bandelier National Monument staff will begin the 1st phase of the 
park's Development Concept Planning (DCP) scoping meetings on March 31st, 
April 1st and 2nd, in the Los Alamos Hill Top House conference rooms. The 
■eetings begin at 9:00 AM. These meetings are working groups, as DCP 
teams assist in our efforts to identify problems and develop alternative 
approaches. We invite you or your tribal representative to attend these 
working sessions and assist us identify problems and develop alternatives. 

The major issues the DCP team will address are: development and operation 
of the Tsankawi Unit of Bandelier National Monument; the problems of over 
crowding, congestion and lack of office space, housing and work space 
within Frijoles Canyon. We are considering relocating some support 
services outside the canyon and implementing a visitor shuttle 
bus/transportation system. 

If you cannot attend the sessions, please send a tribal council 
member/representative to.assist us on your behalf. If any major 
discussions or decisions are to be made a written authorization must 
accompany the representative. 

We would appreciate your involvement and assistance. 

Thank you. 

Sincerely, 

Roy W. Weaver 
Superintendent 
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May 13, 1993 

Honorable Governor 
Pete Martinez 
San Idlefonso Pueblo 
Route 5, Box 315-A 
Santa Fe, New Mexic 87501 

Dear Governor Martinez: 

(505) 672-3861 

Bandelier National Monument had begun long term planning for the eventual 
relocation of some activitjes from Frijoles Canyon to Frijoles Mesa. In 
addition, that same plannirg activity is addressing the future use of the 
Tsankawi unit of the park. We are soliciting your concerns and 
suggestions regarding both areas of Bandelier National Monument. 

The Plan, called a Develop1ent Concept Plan (DCP) is being developed 
jointly by Bandelier Natioral Monument staff, the National Park Services 
Southwest Regional Office, and the National Park Services' planning and 
design center located in Di:nver, Colorado. Participating in the initial 
scoping meetings were reprEsentatives from the San Ildefonso Pueblo, the 
New Mexico State Historic I reservation Office, and the Department of 
Energy. 

We are in the process of dEveloping the preliminary draft DCP. It has not 
had the benefit of review cutside of the planning team. We feel that it 
is vital that we receive ycur thoughts on the issues. We would like to 
meet with you and the Tribil Council in order to receive your concerns and 
suggestions, to answer que!tions, and to discuss the DCP. In the meantime 
we will forward to you a ccpy of the preliminary draft DCP when it becomes 
available so that you can ieview it before hand. We will contact you to 
set up a meeting. 

The DCP planning efforts wEre begun in response to serious overcrowding 
problems at Bandelier NM. This overcrowding is effecting the quality of 
the experience our visitor! receive when they visit the park as well as 
making it very hard for ou1 staff to accomplish their work. 

The DCP is looking at varicus alternatives to minimize the overcrowding 
problems. Namely, to move those activities not directly related to 
visitor services out of Fri joles Canyon, thus providing more room for 
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services in the Canyon while providing ample space in other, less sensitive 
areas of the park, to accommodate our other park functions. 

The plans for Tsankawi are responding to different types of problems; such 
as; How best to protect the special character of Tsankawi? To what level 
should it be developed? What is the best way to accommodate visitors while 
protecting Tsankawi? 

As soon as we have a preliminary draft we will send a copy to you to aid in 
your considerations end thought process. Your efforts to help us identify 
end resolve these issues would be very much appreciated. 

Thank you. 

Sincerely , 

Roy W. Weaver 
Superintendent 
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June 1, 1993 

Honorable Governor 
Thomas Moquino 
San~o Domingo Pueblo 
Pose Office Box 99 

Ban< elier National Monument 
I [RC 1, Box 1, Suite 15 

Los Allu 10s, New Mexico 87544-9701 

{505) 672-3861 

Santo Domingo Pueblo, New Mecico 87052 

Dear Governor Moquino: 

A Development Concept Plan (ICP} is being prepared to address congestion and 
space problems in Frijoles Canyon of Bandelier National Monument. We are 
seeking information, guidanc1,, advice, and concerns from you on to this plan 
and the future of Frijoles Cmyon. 

It is important at this stag~ of our planning process where your input and 
concerns need to be heard d lrectly. Our planning team from our Planning 
Office in Denver, Colorado wjll be in the area for DCP planning meetings the 
week of June 14th. Their 1chedule is tight since they are involved in 
several other planning proj1 ,cts as well. We should be able to have the 
background information to ycu a week before for your review prior to any 
meetings. We would like to I eet with you and your Council members sometime 
during that week if you are , Lble. 

Please let me know at 672-38E l as soon as possible It is our intent to meet 
individually with each pueb: .o interested. Since we may be meeting with 
several pueblos, scheduling may be a problem. If scheduling is not a 
problem, we may be able to mt et you at the Pueblo. We would prefer to meet 
you and your Council at your Pueblo comm.unity. 

I am looking forward to hear: .ng from you. 

WW.ee,,____ 
. Weaver 
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Route 51 Box 315-A 
Santa.Fe. New Mexico 87501 

July 15, 1993 

Telephone 
(505)455-2273 

FAX (505)455-7351 

Mr. ~ We:wer- Superintendent 
Bandelier National Monument 
HCR 1, Box 1 Suite 15 

REGE1VED 

JUL151993 

BANDELIER NM 
Los Alamos, NM 87544-9701 

Honorable Superintendent W~, 

As usual it was a pleasure to have bad an opportunity to int.eract with tbe National Parks 
Sezvices, on behalf of the Pueblo of San Ildefonso. 

Again m I smted the Pueblo wants to be a part of the Parks Service., solutions to it's 
problems now and in the future. 

As suggested at the meeting of June 18th, 1993 - the Pueblo is willing to io001poude into 
it's future economic developmental plan - means by which we could become a minor part of the 
solution towards the Park's current problems. We suggest the following areas of joint co­
operation initiatives: 

L the Pueblo devdop it's Cultural Center at the White Rock. locadoo 
A. A possible sbuttJe semce to compliment that the Pm 

service is planning on developing. 
B. As,gst the Pueblo develop it's Archeological resouroes on the 

P.&1t side of State Road #4 (Wbi~ Rock Ami) 
C. the Pueblo witb awsraooe from the Pm Service er 

tbrougb a joint powrn Agreement would develop an R. V. 
park to the sooth of Tsankawi. 

D. the Park service would endorse the Pueblo's efforts in 
deYdoping hoCd/motel i:,o.m,ilities to meet tourists demands at White 
Rock. 

Again I dJank )'OU and the Park service for the opportunity, afforded the Pueblo to be a 
small part of the solUtlODS - I ca1ain1y look ftrward to a continued dialogue now and in the future. 

Sincerely, 

PUEBLO OF SAND.DEFONSO 

~;,,{ (-,I- t?" ~ 
~b<rt Sanchez, Lt Governor 
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SEP 2 3 1993 

Honorable Gilbert Sanchez 
Lieutenant Governor 
Pueblo of San Ildefonso 
Route 5, Box 315A 
Santa Fe, New Mexico 87501 

Honorable Gilbert Sanchez: 

Appendix C: Letters of Consultation and Coordination 

Thank you for your letter of July 15 to superintendent Roy Weaver 
expressing your desire to work cooperatively with the National 
Park Service and outlining areas of possible joint cooperation. 
We appreciate your interest. Also, we are pleased to receive 
your. thoughts about San Ildefonso Pueblo's future plans in 
conjunction with our planning efforts· for Bandelier National 
Monument. 

In response to the four items that you mentioned in your letter: 

1. We support the Pueblos efforts in developing a cultural 
center in the vicinity of the White Rock community, and providing 
a shuttle service fr0111. your center to Bandelier would be an added 
service for visitors. Although the National Park· Service does 
not have a need for a shuttle service from White Rock to 
Bandelier, we are open to discussion on the possibility of a 
cooperative effort. 

2. we are open to discussion on the possibility of technical 
assistance to the Pueblo in connection with developing Pueblo 
archeological resources to the east of White Rock and potentially 
other projects. We would need to have a more detailed 
understanding of your objectives and needs to discuss this 
possibility further. 

J. We have been working closely with the New Mexico state 
Highway Department and others over the years to preserve Tsankawi 
resources and to maintain the quality of the visitor experience 
at Tsankawi by ainbdzing impacts from neighboring areas such as 
visual or a~al intrusions. A recreational vehicle development 
of the scale suggested by your sketch map would constitute a 
considerable illlpact to Tsankawi, and we need to request that you 
consider an alternative location for this development. Perhaps a 
site closer to White Rock, more closely associated with your 
cultural center, would be a possibility. 
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There are two possibil Lties for the location of National Park 
Service facilities (vi:;itor contact and parking) at Tsankawi, 
Option A - locating in:dde the National Park service boundary in 
the southwest corner; ,,r Option B - locating on Pueblo land 
outside the National P, lrk Service boundary, just to the south of 
the National Park Serv. ~ce boundary. We are open to discussion 
with you concerning op· :ion B if a location that is not visible 
from Tsankawi Mesa cou Ld be found. 

4. I heartily support Superintendent Weaver in his endorsement 
of your efforts to dev,ilop a cultural center and tourist facility 
in the White Rock area 

Again, thank you for y, ,ur letter. Please continue working 
directly with Superintnndent Weaver, who looks forward to hearing 
from you with regard t,, the points discussed above, and to 
continuing your constr1tctive dialog into the future. 

Sincerely, 

Isl John E. Cook 
Regional Director, 
Southwest Region 

cc: 
Superintendent, Bandel: .er National Monwnenb 
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POST OFFICE BOX 580 
(505) 753-7326 
(505) 753-7330 

September 9, 1993 

U.S. Dept. of the Interior 
National Park Service 
Bandelier National Monument 
HRC 1, Box 1, Suite 15 
Los Alamos, N.M. 87544-9701 
A'ITN: Roy w. Weaver, Superintendent 

Dear Mr. Weaver: 

Appendix C: Letters of Consultation and Coordination 

INDIAN PUEBLO 
ESPANOLA, NEW MEXICO 

87532 

OFFICE OF GOVERNOR 

SEP 131993 

Thank you for meeting with Mr. Mel Tafoya and I, last Thursday. 
Mr. Gary Roybal explained to us the expansion plans further after 
our meeting. Mr. Roybal showed us the upper campgrounds and the 
potential area for development of the area east of the main 
entrance. 

The Bandelier situation is similar in nature to ours, except on a 
larger scale. We feel the meeting was very productive and gives us 
some ideas also. We would like to recommend that the upper 
campgrounds remain in their present location. The area which is 
currently a gravel pit and storage area should be noted as a 
potential 'possibility. 

We are requesting a meeting on September 24, 1993 at 9:30 a.m. at 
Puye Cliffs. We would like to invite Mr. Gary Roybal, Virginia 
Salazar, Mr. Ed Natay of the Santa·Fe office, and anyone else who 
might provide us some assistance and ideas in our area of 
development. 

We have not had a chance to look for reference items which you have 
previously sent to us. 

'If-you have questions please feel free to contact our office. 

w~~ 
Walter Dasheno 
Governor 

xc: file; Mel Tafoya~ Francis Tafoya-; Lt. Governor; ·Gloria 
Naranjo, Tourism Dept. 
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Tree Survival and Insect Activity in Partially Scorched Ponderosa Pine in 
the Cerro Grande Wildfire, New Mexico 

Abstract 

David A. Conklin 
Forest Pathologist 

and 

Terrence J. Rogers 
Forest Entomologist 

USDA Forest Service, Southwestern Region 
Forestry and Forest Health 
333 Broadway Blvd., SE 

Albuquerque, New Mexico 

Four rectangular plots containing a sample of232 ponderosa pine were installed a few 
weeks after the May 2000 Cerro Grande (Los Alamos) wildfire in an area that burned at 
low to moderate intensity. Sample trees had an average crown (needle) scorch of about 
80 percent and most had moderate to heavy bole char. Seventy-six percent were alive in 
May 2003, three years after the fire. Survival varied greatly by plot, with 95 percent of 
the mortality occurring on two of the four plots. About 75 percent of the trees that died 
had some sign of bark beetle attack. Nearly all of the bark beetle activity occurred in 
year two and three after the fire, a period of extreme drought. About 1 /3 of the live trees 
on these plots became infested with wood borers; on one plot, a borer/woodpecker 
complex increased tree mortality. Over half the trees that received 100 percent crown 
scorch survived the three year period. 





Introduction 

The Cerro Grande Wildfire burned over about 43,000 acres near Los Alamos, New 
Mexico in early May 2000. About 15,000 acres burned as a high intensity crown fire, 
while the remainder generally burned at low to moderate intensity. In late June, about six 
weeks after the fire, we installed a set of plots to monitor bark beetle activity in fire­
damaged trees in an area burned at low to moderate intensity. 

Some studies conducted in the northern Rockies have indicated that fire-damaged 
conifers, especially Douglas-fir, are prone to bark beetle attack (Weatherby et. al. 1994, 
Ryan and Amman 1996, Rasmussen, et. al. 1996, USDA Forest Service 2000). 
Relatively little information has been available on bark beetle activity in fire-damaged 
ponderosa pine in the Southwest. Large outbreaks of bark beetles have generally not 
been observed following recent fires in New Mexico, although at least some bark beetle 
activity probably does occur after most sizable fires-both prescribed fires and wildfires­
- in the Southwest (Conklin and Armstrong 2001, McHugh and Kolb 2003). 

Trees killed directly by fire do not provide suitable habitat for bark beetle development. 
Such trees are usually easily recognized soon after a fire by a complete or nearly 
complete consumption of needles, a result of the fire "crowning." Extreme cambial 
damage usually makes these trees unattractive to, and unsuitable for, bark beetles. 
Trees experiencing less intense fire often survive, at least initially, and can provide 
suitable bark beetle habitat. It has long been known that dead and dying trees are often 
entered by wood-boring insects, especially roundheaded and flatheaded beetles. 

Study Area 

Our plots are located in Garcia canyon, in the northern portion of the Cerro Grande fire 
area, about four miles northeast of Los Alamos (Figure 1 ). The low-elevation stringer of 
ponderosa pine in Garcia canyon burned at varying intensities during this large wildfire, 
resulting in a mosaic of partially to completely scorched areas. An intermittent stream 
(usually dry) lies in the bottom of Garcia Canyon. Forest Road 445 (not shown) 
parallels this drainage and provides access to the study area. 

The forest on the south side of Garcia Canyon had been thinned in 1994 in a Forest Pest 
Management-funded "bark beetle prevention project." This 137 acre treatment was a low 
thinning which removed one-half to two-thirds of the trees in most areas, reducing basal 
areas from about 120 to around 70 ft2/acre, on average. Most of the down material was 
promptly removed from the site by fuel wood gatherers, while a few of the larger stems 
were sold as vigas. Because of its proximity to archeological sites along the canyon 
walls, the forest on the north side of the canyon was left unthinned. Both areas were 
broadcast burned in 1995. 
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In addition to the treatment within Garcia canyon itself, several hundred additional acres 
of ponderosa pine forest in nearby canyons and mesas were thinned and prescribed 
burned from 1994 to 1999 in what was known collectively as the Garcia Canyon 
Ecosystem Restoration Project. This "landscape-scale" treatment may well have 
moderated fire behavior within the northern portions of the Cerro Grande wildfire. 

Methods 

Four rectangular plots containing roughly equal sample sizes (50 to 65 trees each) were 
installed in easily accessible areas, about 6 weeks after the fire. The plots were 
intentionally located in areas having moderate to high levels of crown (needle) scorch but 
little to no actual crown consumption. (Areas where significant "crowning" occurred-­
consuming the foliage and killing the buds--would have provided little opportunity for 
either tree survival or bark beetle activity). Essentially all the crown scorch within our 
selected plot locations was a result of heat rather than direct combustion. Two plots 
(Plots 1 and 3) were installed in the thinned portion of Garcia Canyon, and two others 
(Plots 2 and 4) in the unthinned portion (Figure 1). 

All ponderosa pines over 4" dbh were tagged, measured for dbh, and rated for both crown 
scorch and bole char. Crown scorch ratings were estimates, to the nearest 10 percent, of 
the proportion (length) of the live crown in which the needles were scorched. Trees 
were observed from several angles when estimating crown scorch. New growth from 
surviving buds-which was starting to become visible when these scorch ratings were 
made in late June--was ignored. The distribution of sample trees by scorch class is 
displayed in Figure 2. All of the sample trees had some crown scorch, and nearly two­
third of them had ratings of 80 percent or higher. 

Scorch Distribution 
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Figure 2. Proportion of sample trees, by scorch class group. 
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Bole char was rated simply as "light," "moderate," or "heavy." Bole char was relatively 
uniform on our plots; most trees (86 percent) had heavily-blackened bark completely 
encircling the trunk and extendi 1g several feet high, and were rated "heavy." No attempt 
was made to determine actual d mage to the cambium, which itself would have damaged 
the tree and possibly even attracted bark beetles. 

Initial plot attributes are summa i.zed in Table 1 below. Most trees on these plots were 
about 80 years old at the time 01 • the wildfire. Several of the larger trees on Plot 2 were 
100 to 120 years old. 

Size #Tr, 
(acres) 

!es Avg. dbh BA Average % of trees 
(fl:2/ac.) crown with heavy 

I scorch bole char 
Plot 1 0.60 Sf 10.5 59 76% 91% 
Plot 2 1.02 51 18.1 98 61% 63% 
Plot 3 0.94 5~ 14.6 74 87% 100% 
Plot4 0.48 6: 12.7 131 82% 86% 

Table 1. Plots at time of estal lishment. 

The plots were revisited to asse. :s insect activity and tree survival in November 2000 (six 
months after the fire), and in M: LY 2001, 2002, and 2003 ( one, two, and three years after 
the fire). We based our assessn ents of insect activity on external signs (boring dust, 
pitch tubes, etc.) until the tree~ as clearly dead, in order to avoid further damaging 
sample trees and possibly intlm ncing our results. 

Results and Discussion 

Seventy-six percent (176 of the 232 sample trees) were alive in May 2003, three years 
after the fire. Survival varied g ·eatly by plot, with most (95 percent) of the mortality 
occurring on Plots 1 and 4 {Tab le 2). Survival generally decreased with increasing crown 
scorch (Figure 3), although there was no difference in survival within the range of 40 to 
90 percent scorch due to compl eating factors of insect activity, tree size, and site 
differences. Sixty-three percen of the sample trees with 100 percent crown scorch 
survived. Seventy-one percent Jf trees with heavy bole char survived, while 100 percent 
(33 trees) of those with light or moderate bole char survived. 
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Year Plot 1 Plot 2 Plot 3 Plot4 Total 
One 6 1 0 1 8 
Two 14 0 0 6 20 
Three 9 1 1 17 28 
Total 29 2 1 24 56 

(50%) (4%) (2%) (37%) (24%) 

Table 2. Number of trees that died on each plot, by year, with 
percent mortality over three -year period in ( ). 
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Figure 3. Proportion of sample trees surviving, by scorch class group. 

Somewhat surprisingly, only eight sample trees died in the first year after the fire. 
Twenty trees died in year two, and 28 in year three. Most of the mortality the first two 
years after the fire was on Plot 1, while in year three the greatest proportion occurred on 
on Plot 4 (Table 2). 

Insect activity 

About 75 percent of the trees that died in the three years following the fire had some sign 
of bark beetle attack-either fps sp. and/or Western pine beetle (Dendroctonus 
brevicomis). The remaining mortality was attributed to either fire damage alone or 
woodpeckering (see next paragraph). Nearly all of this bark beetle activity occurred in 
years two and three (2001 and 2002) following the fire, with about two-thirds of it in year 
three (Cover Photo). Several trees were attacked by red turpentine beetle the first year 
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after the fire; however, these sw vived, except for three that were heavily damaged by 
woodpeckering. 

Surprising to us, about one-thirc of the live trees on these plots became infested with 
wood borers (Cerambicid and.lo:· Buprestid beetles). Borer activity was most pronounced 
on Plot 1, where at least 32 tree:, (55 percent) became infested and were subsequently 
damaged by woodpeckers feedi.J 1g on these insects. 1 This "peckering" (holes and bark 
sloughing) (Figure 4) appeared· o have increased mortality significantly on this plot, as 
only 11 of these 32 trees survive :d. Several of the peckered trees were subsequently 
attacked by bark beetles, helpin, ~ to assure their death. (The condition of the bark on a 
few of these trees made it diffic 1lt to determine whether or not they had been attacked by 
bark beetles). Most of the borei -infested trees on the other plots survived the three-year 

• period; the extent of damage to the wood in 
these living trees is unknown. Additional 
borer activity has undoubtedly occurred in 
dead trees-those killed by bark beetles or by 
the fire itself-but we have not quantified this 
activity. Wood borer activity in surviving, 
fire-damaged trees has been little documented 
and may warrant further study. 

Figure 4. "Peckering"on scorched trees. 

The relatively high level ofbarl _ beetle activity that occurred the third year after the fire 
seemed more a result of the extJ eme drought in 2002 than fire damage. Under more 
favorable moisture conditions, j t is very likely that many of the trees that died in year 
three would have survived. Mortality of scorched ponderosa pine has usually declined 
considerably in the third year aHer fires (Conklin and Armstrong 2001, McHugh and 
Kolb 2003). Nevertheless, thei e are indications that fire damage was a still significant 
factor in year three of the curre1 Lt study. All of the trees that were attacked by bark 
beetles in year three had heavy ,ole char, while no trees with light or moderate bole char 
ratings were attacked. 

Precipitation records for nearby Los Alamos (http://www.wrcc.dri.edu) indicate 
significant deficits each year of the three year period, with the greatest deficit in 2002. 
On a percentage basis, the annm .l deficits are as follows: 2000: -25%, 2001: -21 %, 
2002: -36%. These deficit figt res are based on averages since 1942. Note that in 2000, 
the year of the fire, the bulk of 1 he deficit occurred prior to the May fire; the period after 
the fire was actually close to normal. 

1 Some wood borer activity was detec ed when the plots were initially set up, six weeks after the fire. At 
that time we had observed some fme-· extured, reddish dust in bark crevasses on five trees, all on Plot 1. 
We initially asswned that these trees I Lad been attacked by fps bark beetles, thinking that their weakened 
condition had precluded the formatior of pitch tubes. By November 2000 (six months after the fire), many 
more trees had this reddish dust, and ! everal of them had been "peckered." Additional peckering was 
evident by May 2001. By then, give1 , that most of these trees were still green, and with the lack of pitch 
tubes, we realized that the reddish dw twas a result of borer larvae rather than fps. 
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Other factors affecting tree survival 

Overall, there was little difference in bark beetle activity and tree mortality between the 
thinned areas (sampled on Plots 1 and 3) and the unthinned area (sampled on Plots 2 and 
4). However, the largest seasonal outbreak did occur on unthinned Plot 4, which had the 
highest basal area (> 130 ft2). 

Survival within this study area generally increased with increasing tree size. Plots 1 and 
4, where most of the mortality occurred, had smaller average dbh's than the other two 
plots (Tables 1 and 2). Moreover, on both Plot 1 and Plot 4, the trees that survived 
averaged about one inch larger in diameter than those that died. These results are 
consistent with Reinhardt and Ryan (1989), who estimate mortality of fire-damaged trees 
based on crown scorch and bark thickness ( as computed from dbh). Simply stated, 
larger trees usually have thicker bark than smaller trees, providing greater fire resistance. 

In addition to crown scorch, bole char, and tree size, it appears that site differences­
elevation, aspect, and location relative to the canyon bottom (water table) greatly 
influenced survival rates on the four plots. Our results illustrate the complexities 
inherent in predicting the survival of partially scorched trees and the variation that may 
occur across a landscape. Some of the variation among these four plots--in order of 
increasing mortality--is discussed below: 

Plot 3. Despite having the greatest average crown scorch (87%) and all trees having 
heavy bole char, this plot had the lowest mortality rate----only one tree died, a result of 
bark beetle attack in year three. The location of this plot in the canyon bottom, close to 
the water table, undoubtedly influenced survival. Fifteen of 16 trees with 100% crown 
scorch survived. 

Plot 2. The low mortality rate (two trees) on this plot can be attributed to less severe 
scorch than on the other plots and the larger average tree size (> 18" dbh). Its location on 
a bench several feet above the water table is probably not as favorable as Plot 3; 
nevertheless, 10 of 11 trees with 100% crown scorch survived. Our initial speculation 
that the relatively large, fire-damaged trees on this plot might be attractive to western 
pine beetle did not materialize. 

The fact that Plots 2 and 3 are located further up the canyon and at slightly higher 
elevation than Plots 1 and 4 is another factor that cannot be discounted. The higher 
elevation plots probably received somewhat more precipitation over the three-year period 
than the lower elevation plots. 

Plot 4. As of May 2002, two years after the fire, mortality was fairly low on this plot: 
only 7 of 65 trees (11 percent). However, at that time, the entire plot--located on a 
south-facing slope--appeared off-color and severely stressed. Seventeen trees were 
attacked and killed by bark beetles over the next twelve months (Cover Photo). Nine of 
16 trees with 100% crown scorch survived the three-year period. 

7 



Plot 1. The overall impression is that this plot suffered high mortality (50 percent) 
because the smaller, relatively t rin-barked trees were more severely damaged by bole 
char, and possibly root damage. Cambial damage most likely lead to the wood 
borer/woodpecker complex whi ~h contributed to much of the mortality. Moderate levels 
of bark beetle activity in years t NO and three helped "finish off' several of these damaged 
trees. The location of this plot-· -relatively high on the slope, where soils were thinner­
probably contributed to the higl mortality rate. Four of 17 trees with 100% crown scorch 
survived. 

Survival of severely scorched tr ~es 

Other studies have reported rerr arkable recovery of heavily scorched ponderosa pine 
(Dieterich 1979, Harrington 191 :7). In this study, the survival rate among trees with 
100% crown scorch ratings--63 percent-- was higher than we have reported in several 
prescribe-burned areas, where i i has usually ranged from 15 to 30 percent (Conklin and 
Armstrong 2001; our unpublish :::cl data). Several factors account for this difference. One 
is that on most of our prescribe< l fire plots (but not the Garcia Canyon plots), some trees 
with 100% scorch ratings exper lenced crown consumption and were killed directly by 
fire. Another factor is that our J >rescribed fire plots were in dwarf mistletoe-infected 
stands, while this disease is abs, mt in Garcia Canyon. Dwarf mistletoe infection can 
increase the mortality rate am.01 .g heavily scorched trees (Harrington and Hawksworth 
1990, Conklin and Armstrong 2001 ). An additional factor, discussed previously, is that 
the location of several sample tJ ees in the canyon bottom contributed to the overall high 
survival rate on the Garcia Can: ron plots. 

Figure 5. Recovery of trees i fith 100% crown scorch. Left: Photo taken November 
2000, six month after fire, after flush of new growth. Right: Photo taken May 2003, 
three years after fire. (Note that angle of photos is slightly different.) 
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Conclusions 

The overall high survival rate (76 percent) among these (mostly) heavily scorched trees is 
all the more notable, given the prolonged drought during this period. However, if the 
drought continues, as it has through the first half of 2003, additional bark beetle activity 
and tree mortality is likely on these plots. The Los Alamos area experienced some of the 
highest levels of bark beetle activity in ponderosa pine in New Mexico in 2002. Results 
from these plots indicate that although drought has been the overriding factor in this 
outbreak:, the partially-scorched trees from the Cerro Grande wildfire have at least 
contributed toward the build-up in beetle populations. The magnitude and duration of 
this outbreak: will largely be determined by the extent and severity of the drought. 
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